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G.1 GENERAL RECLAMATION OBJECTIVES 
The objective of interim reclamation is to restore vegetative cover and a portion of the landform 
sufficient to maintain healthy, biologically active topsoil; control erosion; and minimize habitat 
and forage loss during the life of the well or facilities. 


The long-term objective of final reclamation is to return the land to a condition approximating 
that which existed prior to disturbance. This includes restoration of the landform and natural 
vegetative community, hydrologic systems, and wildlife habitats. To ensure that the long-term 
objective would be reached through human and natural processes, actions would be taken to 
ensure standards are met for site stability, hydrological functioning, and vegetative productivity.  


G.2 RECLAMATION ACTIONS 
The following minimum reclamation actions would be taken to ensure that the reclamation 
objectives and standards are met. It may be necessary to take additional reclamation actions 
beyond the minimum in order to achieve Reclamation Objectives and Standards. 


 The Bureau of Land Management (BLM) would be notified 24 hours prior to 
commencement of any reclamation operations. 


 All best management practices (BMPs) and design features described in Chapter 2 
(including sections 2.1, 2.2.6, 2.3.6, 2.4.6, 2.5.6, 2.6.6, and 2.7.6) would apply to 
reclamation sites. 


 Earthwork for interim reclamation would be completed as soon as it is a fully completed; 
producing well and earthwork for final reclamation would be completed within 6 months 
of well plugging (weather permitting). 


 Water breaks and terracing of the site would only be installed when absolutely necessary 
to prevent erosion of fill material. Water breaks and terracing are not permanent features 
and would be removed and reseeded when the rest of the site is successfully revegetated 
and stabilized. 


 Exceptions to reclamation standards would be considered on a site-specific basis. 
 The requirements and stipulations of the Vernal Field Office Reclamation Guidelines (IM 


VE-2009-002) and the Green River District Reclamation Guidelines would be adhered to, 
except where the methods in this document are more stringent. 


 All requirements and stipulations of the Vernal Field Office Surface Disturbing Weed 
Policy (IM UTG010-2010-001) would be adhered to. 


G.3 SITE RECLAMATION OBJECTIVES AND STANDARDS  
The site reclamation objectives and standards outlined below would be met. 


SITE STABILITY 


Objectives:  


Interim: Disturbed areas not needed for long-term production operations or vehicle travel would 
be recontoured and reseeded. Unneeded equipment would be removed. 







Gasco Final EIS Appendix G: Plan for Surface Reclamation and Monitoring  


G-2 


Final: The original landform would be reclaimed and production/drilling equipment and facilities 
removed for all disturbed areas including well pads, production facilities, roads, pipelines, and 
utility corridors.  


Standards: 


Interim: Disturbed areas not needed for long-term production operations or vehicle travel would 
be recontoured to the original contour if feasible, or if not feasible, to an interim contour that 
blends with the surrounding topography as much as possible. Sufficient level area would remain 
for setup of a workover rig and to park equipment. 


Final: The original landform would be reclaimed to the contour existing prior to initial 
construction or a contour that blends with the surrounding landscape for all disturbed areas 
including well pads, production facilities, roads, pipelines, and utility corridors. The site also 
would be free of oil field debris, equipment, and facilities. 


VEGETATIVE PRODUCTIVITY 


Objectives:  


Interim: Disturbed areas not needed for long-term production operations or vehicle travel would 
be revegetated with a self-sustaining, vigorous, diverse, native (or otherwise approved) plant 
community sufficient to minimize visual impacts, provide forage, stabilize soils, and impede the 
invasion of noxious weeds. 


Final: A self-sustaining, vigorous, diverse, native (or otherwise approved) plant community 
would be established on the site, with a density sufficient to control erosion and non-native plant 
invasion and reestablish wildlife habitat or forage production. 


Standards (both interim and final):  


Initial seedbed preparation would consist of backfilling, leveling, and ripping all compacted 
areas to a minimum depth of 12 inches with a minimum furrow spacing of 18 inches. 


Prior to seeding, the seedbed would be scarified and left with a rough surface 


Final seedbed preparation would consist of contour cultivating to a depth of 4–6 inches within 24 
hours prior to seeding. 


No single species would account for the majority of total vegetative composition unless it is 
evident at high levels in the adjacent landscape. The allowable percentage of total vegetation 
occupied by a single species would be determined by the authorizing officer (AO). 


Permanent vegetative cover would be determined successful by the AO, as assessed by the basal 
cover of desirable perennial species relative to the basal cover of the adjacent undisturbed area or 
potential basal cover as defined in the National Resource Conservation Service Ecological Site(s) 
for the area.  


Plants must be resilient as evidenced by well-developed root systems. Shrubs must be well 
established and at a minimum, in a “young” age class (therefore, not comprised mainly of 
seedlings that may not survive the following year). 
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The site would be free of state- or county-listed noxious weeds. The site would also be 
reasonably free of invasive species. However, given that cheatgrass is common in portions of the 
project area, it may not be possible to totally eliminate this invasive species from the reclaimed 
area. In the case of cheatgrass, interim reclamation would be considered acceptable as 
determined by the AO and according to BLM standards. 


If necessary to ensure timely revegetation, the pad will be fenced to BLM standards to exclude 
livestock grazing for the first two growing seasons or until seeded species become firmly 
established, whichever comes later. Fencing will meet standards found on page 18 of the BLM’s 
Surface Operating Standards and Guidelines for Oil and Gas Exploration and Development  (the 
Gold Book), Fourth Edition, or will be fenced with operational electric fencing.  


SOILS AND HYDROLOGICAL FUNCTIONING: 


Objectives:  


Interim: Disturbed areas not needed for long-term production operations or vehicle travel would 
be respread with topsoil and protected from erosion. 


Final: All disturbed areas would be covered with topsoil removed and reserved during 
construction. Measures would be taken to control erosion and allow natural water infiltration into 
the soil.  


Standards (both interim and final):  


Topsoil removed during construction would be spread over all disturbed areas to depth of 
removal (around 6 inches), as feasible. Salvaging and spreading topsoil would not be performed 
when the ground or topsoil is frozen or too wet to adequately support construction equipment. If 
such equipment creates ruts in excess of 4 inches deep, the soil would be deemed too wet. 


After topsoil spreading, no erosion features, such as gullying, headcutting, slumping, and deep or 
excessive rilling (greater than 3 inches) would be allowed to persist. 


No major depressions would be left on the site that could trap water and cause ponding.  


G.4 MONITORING AND FINAL ABANDONMENT APPROVAL 
 Reclaimed areas would be monitored annually by the operator. Actions will be taken to 


ensure that reclamation standards are met as quickly as reasonably practical.   
 An intensive weed monitoring and control program would be implemented beginning the 


first growing season after interim and final reclamation. Monitoring would be conducted 
at least annually by the operator during the growing season to determine the presence of 
any state-listed noxious weeds. Noxious weeds identified during monitoring would be 
promptly treated and controlled by the operator. On public lands, a Pesticide Use Proposal 
(PUP) would be submitted to the BLM for approval prior to the use of herbicides.   


 The AO would be informed when reclamation has been completed, is successful, and the 
site is ready for final inspection. 


 If the reclamation area is not successfully reclaimed or otherwise requires further 
management activities to establish vegetation, the actions prescribed will be implemented 
as planned and further monitoring will occur as detailed above. 
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G.5 SAMPLE FINAL RECLAMATION REPORT 
 


Final Reclamation Inspection/Monitoring—Environmental 


 Case #: 
Lease #: 
Operator:   


Well Name:  
Well #:  
API #:  


Twn:      Rng:  
Sec:       Qtr:  
N/S Foot:        E/W Foot:   


County:                  State:  
Latitude:  
Longitude:   


Facility ID:  
Facility Name:  
H2S:  Yes (  )  No (  ) 


Surface Owner:                                               Present at Onsite: Yes (    )  No (    ) Inspection Activity: ES / SA 
Office Time:  Travel Time:  Inspection Time:  Trips:  
Inspection Open Date:  Inspection Close Date:  Inspector:  
 


Inspection Items Met Not 
Met 


N/A Order/ 
INC 


Photo #  
Direc. 


All Reclamation Work According to the Reclamation Plan?      


All Facilities Removed for Final Reclamation? 


(Including surface and shallow pipes, risers, markers, signs, fences, 
trash, etc.)  


     


Rock Surfacing Material Removed?       


Treatment of Oil or Salt Contaminated Soil Needed? Yes (    ) No (    )      


Treatment of Oil or Salt Contaminated Soil Occurring or Occurred?  
Yes (    ) No (    ) 


     


Recontoured Back to Original Contour?             Pad? 


                                                                            Road? 


                                                                            Pipeline? 


     


    


    


Topsoil Replaced?                                              Pad? 


                                                                            Road?                 


                                                                            Pipeline?  


     


    


    


Seeding: Broadcast? Drill? (circle one)       


Erosion Control?       


Reclamation Fence?       


Dry-hole Marker:   


Surface Monumented? [   ]      Legal Description? [    ]      Weep Hole [   ] 


Subsurface Monumented? [   ]     Unknown? [    ] 


     


Noxious or Invasive Weeds Present?  


Treatment Needed? [   ] 


Species?  


     


Revegetation Success?  


Density?  


Species?  


     


Site Stability?       


Final Reclamation Approved?  Yes (    )  No (    ) 
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Comments, Measurements, Inspection/Monitoring Results, and Additional Actions?  
 


Initial Disturbed Acres:  Final Reclaimed Acres:  


Follow-up Requirements: (circle any that apply)  NONE     VERBAL      LETTER      INC     NOTIFY PET 


DRAFT  
07-13-07 


Correct problem by:  Next inspection date:  Date AFMSS updated:  
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1.0 INTRODUCTION 
 
This Near-Field Air Quality Technical Support Document (NFAQTSD) describes the process 
used to develop the Near-Field Air Quality impact assessment for the Bureau of Land 
Management (BLM), Vernal Field Office, Draft Environmental Impact Statement (DEIS) for 
GASCO Energy, Inc. (GASCO). The GASCO Project Area is located approximately 20 miles 
south-southwest of Roosevelt, Utah and covers approximately 206,826 acres in an existing oil 
and gas producing region located in Duchesne and Uintah Counties, Utah. Surface ownership in 
the project area is approximately 86% federal (managed by the Bureau of Land Management 
[BLM]), 12% State of Utah (managed by State of Utah School and Institutional Trust Lands 
Administration [SITLA]), and 2% private.  
 
A BLM-approved air quality impact analysis was recently issued with the West Tavaputs Draft 
Environmental Impact Statement (BLM 2008). The GASCO project area is located in the Uintah 
Basin of Utah, and is located in near proximity to a similar project in the West Tavaputs area of 
the Uintah Basin. Due to the geographical proximity, and in agreement with BLM, this 
NFAQTSD incorporates the Protocol adopted for the West Tavaputs Air Quality Assessment 
Technical Support Document (BLM 2008). This document provides a detailed description of the 
procedures applied for the EIS analysis to quantify potential ambient air quality and air quality 
related values (AQRV) impacts that may result from the implementation of the GASCO Project 
alone and in conjunction with other cumulative sources of air pollutant emissions.  
 
This Near-Field air quality assessment report is one of six documents that support the air quality 
analysis presented in the EIS. The other supporting documents are: 
 


 Emissions Inventory for the GASCO Uinta Basin Natural Gas Development Project 
(Buys & Associates 2008a) 


 Far-Field Air Quality Impact Assessment Report for the GASCO Uinta Basin Natural 
Gas Development Project (Buys and Associates 2008b) 


 Ozone Impact Assessment for GASCO Energy Inc. Uinta Basin Natural Gas 
Development Project Environmental Impact Statement (Alpine Geophysics, LLC, and 
Buys and Associates Environmental Consultants 2010) 


 Supplemental Ambient Air Impact Analysis – Alternative F, Water Evaporation Facility 
(Kleinfelder/Buys & Associates 2011a)  


 Supplemental Ambient Air Quality Analysis – Well Site Production Equipment NO2 


Modeling, Alternative F (Kleinfelder/Buys & Associates 2011b) 


 
2.0 PROJECT DESCRIPTION 
 
The GASCO Project Area currently contains 80 active producing wells, with accompanying 
production related facilities, roads, and pipelines. An additional 54 wells are proposed for 
development and are being considered under the Wilkin Ridge Environmental assessment (UT-
080-2006-478). Total gas compression and treatment capacity is currently 6,615 horsepower (hp) 
within the GASCO Riverbend/Wilkin Ridge/Gate Canyon Project Area at the existing Riverbend 
facility.  
 
The proposed wells would be drilled to recover gas reserves from the: Wasatch, Mesa Verde, 
Blackhawk, Mancos, Dakota, and Green River Formations in the GASCO Project Area. The 
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spacing of the wells will vary according to the geologic characteristics of the formation being 
developed; the densest spacing expected is one well pad per 40 acres. 
 
GASCO Energy, Inc. (GASCO) proposes the following primary components for development 
under the Proposed Action: 
 


 Up to 1,522 natural gas wells from 1,522 pads over a 15 year development period, 45 
year life of project (LOP); 


 Up to 10 drilling rigs operating year round; 


 Up to 7,825 acres short-term surface disturbance (wells, access roads, pipelines, 
compressor stations);  


 30 evaporative ponds with a 2,700-hp generator; and 


 Approximately 21,325 compression horsepower would be added to the existing system, 
for a total of 27,940 horsepower (hp) within the Project Area. Table 2-1 shows the 
summary of the emissions inventory for the Proposed Action. 


 
Table 2-1. GASCO Annual Emissions for the Proposed Action 


Pollutant 
Project Emissions (tons/year) 


Total Emissions a 
(tons/year) Well 


Development 
Project 


Production 
Criteria Pollutants & VOC    


NOx 1,303 628 1,931 
CO 422 380 802 


VOC 103 2,241 c 2,574 c 
SO2 23.2 1.08 24 


PM10 4,079 2,887 6,966 
PM2.5 434 318 752 


Hazardous Air Pollutants    
Benzene 0.62 20.5 c 21 c 
Toluene 1.06 42.9 c 44 c 


Ethylbenzene 0.04 2.2 c 2.2 c 
Xylene 0.55 29.7 c 30 c 


n-Hexane 1.21 33 34 
Formaldehyde 0.44 11.3 12 
Acetaldehyde 3.34 x 10-03 4.01 4.0 


Acrolein 1.04 x 10-03 1.08 1.1 
Methanol 0 786 c 786 c 


1,1,2,2-Tetrachloroethane 0 0.02 2. x 10-02 
1,1,2-Trichloroethane 0 0.02 2. x 10-02 
1,3-Dichloropropene 0 0.01 1. x 10-02 


1,3-Butadiene 1.34 x 10-06 0.13 0.1 
Carbon Tetrachloride 0 0.02 2. x 10-02 


Dichlorobenzene 0 3.10 x 10-03 3. x 10-03 
Ethylene Dibromide 0 0.02 2. x 10-02 
Methylene Chloride 0 0.01 8. x 10-03 


Naphthalene 0.02 0.04 5. x 10-02 
Vinyl Chloride 0 7.15 x 10-03 7. x 10-03 


Benzo(b)fluoranthene b 0 9.82 x 10-05 1. x 10-04 
Chrysene b 0 3.37 x 10-04 3. x 10-04 
Total HAPs 4.14 928 c 


932 c 
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Table 2-1. GASCO Annual Emissions for the Proposed Action 


Pollutant 
Project Emissions (tons/year) 


Total Emissions a 
(tons/year) Well 


Development 
Project 


Production 
Greenhouse Gases    


CO2 63,870 404,940 468,810 
CH4 517 6,065 6,581 


a Emissions assume 1,522 producing wells 
b Pollutants are HAPs because they are polycyclic organic matter (POM) 
c Production BTEX and methanol values include emissions from the WEF 
 
In addition to the Proposed Action, the following five alternatives are considered in the NEPA 
analysis: 
 


 Alternative B – Reduced Development, restricted to 485 acres new surface disturbance 
per year on federal land (1,114 wells from 1,114 pads, 22 evaporative ponds with 1,980-
hp generator, 15,608 hp additional compression for 22,223 hp total compression, up to 8 
rigs year round for 15 years, 45 year LOP)  


 Alternative C – Full Development (1,887 wells from 1,887 pads, 38 evaporative ponds 
with 3,420-hp generator, 26,439 hp total additional compression, up to 11 drill rigs year 
round for 15 years, 45 year LOP) 


 Alternative D – No Action Alternative (368 wells from 368 pads, 8 evaporative ponds 
with a 720-hp generator, 5,156 hp additional compression for a total of 11,771 
horsepower compression, up to 5 drill rigs year round for 15 years, 45 year LOP) 


 Alternative E – Directional Drilling (1,114 wells from 328 pads, 22 evaporative ponds 
with 1,980-hp generator, 15,608 hp additional compression for 22,223 hp total 
compression, year-round drilling, up to 10 drill rigs per year for 15 years provided 
surface disturbance and air quality thresholds are not exceeded, 45 year LOP) 


 Alternative F – Agency Preferred Alternative – (1,298 wells from 575 pads, 11 
evaporative ponds with 1,080-hp generator, 18,200-hp additional compression, year-
round drilling, up to 10 drill rigs per year for 15 years provided surface disturbance and 
air quality thresholds are not exceeded, 45 year LOP). (Alternative F was included in the 
original modeling analysis. For purposes of this analysis, impacts from Alternative F are 
considered equal to or less than impacts from Alternative A due to the reduction in 
emissions.) 


 
Summaries of the emissions inventories for Alternatives B, C, D, E and F respectively are 
presented in Tables 2-2 through 2-5a. 
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Table 2-2. GASCO Annual Emissions for Alternative B 


Pollutant 
Project Emissions (tons/year) 


Total Emissions a 
(tons/year) Well 


Development 
Project 


Production 
Criteria Pollutants & VOC    


NOx 1,027 455 1,482 
CO 332 268 600 


VOC 81.5 1,195 1,277 
SO2 18.3 0.93 19 


PM10 3,228 2,142 5,370 
PM2.5 343 236 579 


Hazardous Air Pollutants       
Benzene 0.49 16.1 c 16.6 c 
Toluene 0.84 33.2 c 34 c 


Ethylbenzene 0.03 1.5 c 1.5 c 
Xylene 0.44 22.6 c 23 c 


n-Hexane 0.96 24 25 
Formaldehyde 0.35 8.3 8.6 
Acetaldehyde 2.64 x 10-03 2.94 2.9 


Acrolein 8.23 x 10-04 0.79 0.8 
Methanol 0 757 c 757 c 


1,1,2,2-Tetrachloroethane 0 0.01 1. x 10-02 
1,1,2-Trichloroethane 0 0.01 1. x 10-02 
1,3-Dichloropropene 0 0.01 9. x 10-03 


1,3-Butadiene 1.06 x 10-06 0.09 0.1 
Carbon Tetrachloride 0 0.01 1. x 10-02 


Dichlorobenzene 0 2.27 x 10-03 2. x 10-03 
Ethylene Dibromide 0 0.02 2. x 10-02 
Methylene Chloride 0 0.01 7. x 10-03 


Naphthalene 0.01 0.03 4. x 10-02 
Vinyl Chloride 0 5.23 x 10-03 5. x 10-03 


Benzo(b)fluoranthene b 0 7.19 x 10-05 7. x 10-05 
Chrysene b 0 2.47 x 10-04 2. x 10-04 
Total HAPs 3.25 867 c 870 c 


Greenhouse Gases    
CO2 50,564 296,475 347,039 
CH4 409 4,438 4,847 


a Emissions assume 1,114 producing wells 
b Pollutants are HAPs because they are polycyclic organic matter (POM) 
c Production BTEX and methanol values include emissions from the WEF 
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Table 2-3. GASCO Annual Emissions for Alternative C 


Pollutant 
Project Emissions (tons/year) 


Total Emissions a 
(tons/year) Well 


Development 
Project 


Production 
Criteria Pollutants & VOC    


NOx 1,357 774 2,131 
CO 444 460 903 


VOC 113 3,117 c 3,230 c 
SO2 23.9 1.10 25 


PM10 4,486 3,582 8,068 
PM2.5 476 395 871 


Hazardous Air Pollutants       
Benzene 0.69 25.1 c 25.8 c 
Toluene 1.17 51.2 c 52 c 


Ethylbenzene 0.04 2.6 c 2.7 c 
Xylene 0.61 34.0 c 35 c 


n-Hexane 1.33 41.2 43 
Formaldehyde 0.48 14.1 15 
Acetaldehyde 3.67 x 10-03 4.99 5.0 


Acrolein 1.14 x 10-03 1.35 1.4 
Methanol 0 987 c 987 c 


1,1,2,2-Tetrachloroethane 0 0.02 2.4 x 10-02 
1,1,2-Trichloroethane 0 0.02 1.9 x 10-02 
1,3-Dichloropropene 0 0.02 1.6 x 10-02 


1,3-Butadiene 1.48 x 10-06 0.16 0.2 
Carbon Tetrachloride 0 0.02 2.2 x 10-02 


Dichlorobenzene 0 3.84 x 10-03 3.8 x 10-03 
Ethylene Dibromide 0 0.03 2.6 x 10-02 
Methylene Chloride 0 0.01 1.2 x 10-02 


Naphthalene 0.02 0.05 6.5 x 10-02 
Vinyl Chloride 0 8.90 x 10-03 8.9 x 10-03 


Benzo(b)fluoranthene b 0 1.22 x 10-04 1.2 x 10-04 
Chrysene b 0 4.20 x 10-04 4.2 x 10-04 
Total HAPs 4.51 1,163 c 1,167 c 


Greenhouse Gases       
CO2 70,257 502,379 572,636 
CH4 568 7,520 8,088 


a Emissions assume 1,887 producing wells 
b Pollutants are HAPs because they are polycyclic organic matter (POM) 
c Production BTEX and methanol values include emissions from the WEF 
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Table 2-4. GASCO Annual Emissions for Alternative D 


Pollutant 
Project Emissions (tons/year) 


Total Emissions a 
(tons/year) Well 


Development 
Project 


Production 
Criteria Pollutants & VOC    


NOx 511 152 663 
CO 167 91 258 


VOC 42.6 753 c 796 c 
SO2 9.01 0.32 9 


PM10 1,700 698 2,398 
PM2.5 180 76 256 


Hazardous Air Pollutants       
Benzene 0.26 5.5 c 5.8 c 
Toluene 0.44 11.0 c 11.5 c 


Ethylbenzene 0.02 0.55 c 0.5 c 
Xylene 0.23 6.6 c 6.8 c 


n-Hexane 0.50 8.04 8.5 
Formaldehyde 0.18 2.87 3.0 
Acetaldehyde 1.38 x 10-03 1.00 1.0 


Acrolein 4.31 x 10-04 0.27 0.3 
Methanol 0 192.1 c 192.0 c 


1,1,2,2-Tetrachloroethane 0 4.76 x 10-03 5. x 10-03 
1,1,2-Trichloroethane 0 3.79X 10-03 4. x 10-03 
1,3-Dichloropropene 0 3.14 x 10-03 3. x 10-03 


1,3-Butadiene 5.60 x 10-07 0.03 3. x 10-02 
Carbon Tetrachloride 0 4.37 x 10-03 4. x 10-03 


Dichlorobenzene 0 7.49 x 10-04 7. x 10-04 
Ethylene Dibromide 0 0.01 5. x 10-03 
Methylene Chloride 0 2.38 x 10-03 2. x 10-03 


Naphthalene 0.01 0.01 2. x 10-02 
Vinyl Chloride 0 1.77 x 10-03 2. x 10-03 


Benzo(b)fluoranthene b 0 2.43 x 10-05 2. x 10-05 


Chrysene b 0 8.37 x 10-05 8. x 10-05 
Total HAPs 1.71 225 c 226.7 c 


Greenhouse Gases       
CO2 26,473 98,376 124,849 
CH4 215 1,471 1,686 


a Emissions assume 368 producing wells 
b Pollutants are HAPs because they are polycyclic organic matter (POM) 
c Production BTEX and methanol values include emissions from the WEF 
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Table 2-5a. GASCO Annual Emissions for Alternative E 


Pollutant 
Project Emissions (tons/year) 


Total Emissions a 
(tons/year) Well 


Development 
Project 


Production 
Criteria Pollutants & VOC    


NOx 1,762 455 2,217 
CO 522 268 790 


VOC 116 2,033 2,149 
SO2 30.8 0.93 32 


PM10 3,641 2,142 5,784 
PM2.5 395 236 631 


Hazardous Air Pollutants       
Benzene 0.66 16.1 c 16.7 c 
Toluene 1.08 33 c 34 c 


Ethylbenzene 0.04 1.72 c 1.8 c 
Xylene 0.56 22.6 c 23 c 


n-Hexane 1.21 24 26 
Formaldehyde 0.14 8.3 8 
Acetaldehyde 4.62 x 10-03 2.94 2.9 


Acrolein 1.44 x 10-03 0.79 0.8 
Methanol 0 757 c 757 c 


1,1,2,2-Tetrachloroethane 0 0.01 1. x 10-02 
1,1,2-Trichloroethane 0 0.01 1. x 10-02 
1,3-Dichloropropene 0 0.01 9. x 10-03 


1,3-Butadiene 1.34 x 10-06 0.09 0.1 
Carbon Tetrachloride 0 0.01 1. x 10-02 


Dichlorobenzene 0 2.27 x 10-03 2. x 10-03 
Ethylene Dibromide 0 0.02 2. x 10-02 
Methylene Chloride 0 0.01 7. x 10-03 


Naphthalene 0.02 0.03 0.1 
Vinyl Chloride 0 5.23 x 10-03 5. x 10-03 


Benzo(b)fluoranthene b 0 7.19 x 10-05 7. x 10-05 
Chrysene b 0 2.47 x 10-04 2. x 10-04 
Total HAPs 3.80 867.3 c 871 c 


Greenhouse Gases       
CO2 86,970 296,475 383,445 
CH4 530 4.438 4.967 


a Emissions assume 1,114 producing wells 
b Pollutants are HAPs because they are polycyclic organic matter (POM) 
c Production BTEX and methanol values include emissions from the WEF 
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Table 2-5b. GASCO Annual Emissions for Alternative F 
Pollutant Project Emissions (tons/year) Total Emissions a 


(tons/year) Well 
Development 


Project 
Production 


Criteria Pollutants & VOC    
NOx 656 506 1,162 
CO 433 380 813 


VOC 103 1,869 1,972 
SO2 23 1.05 24 


PM10 4,066 2,888 6,955 
PM2.5 427 319 747 


Hazardous Air Pollutants      
Benzene 0.62 17 18.0 c 
Toluene 1.06 35 36 c 


Ethylbenzene 0.04 2.40 2.4 c 
Xylene 0.55 32.9 33 c 


n-Hexane 1.21 30.0 31.2 
Formaldehyde 0.56 5.7 6.3 
Acetaldehyde 3.34 x10-03 2.51 2.5 


Acrolein 1.04 x10-03 0.53 0.5 
Methanol 0 422.2 422.2 c 


1,1,2,2-Tetrachloroethane 0 0.01 1. x 10-02 
1,1,2-Trichloroethane 0 0.01 1. x 10-02 
1,3-Dichloropropene 0 0.01 8. x 10-03 


1,3-Butadiene 1.34 x10-06 0.09 0.1 
Carbon Tetrachloride 0 0.01 0.1 


Dichlorobenzene 0 3.58 X 10-3 4. x 10-03 
Ethylene Dibromide 0 0.02 2. x 10-02 
Methylene Chloride 0 0.01 7. x 10-03 


Naphthalene 0.02 0.03 0.1 
Vinyl Chloride 0 4.48 X 10-3 4. x 10-03 


Benzo(b)fluoranthene b 0 7.2 X10-05 7. x 10-05 
Chrysene b 0 2.1 x10-04 2. x 10-04 
Total HAPs 4.14 549 553c 


Greenhouse Gases      


CO2 63,870 446,711 510,581 
CH4 517 5,265 5.782 


a Emissions assume 1,298 producing wells 
b Pollutants are HAPs because they are polycyclic organic matter (POM) 
c Production BTEX and methanol values include emissions from the WEF 
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To better facilitate comparison of each alternative tables showing NOx. PM2.5, and benzene 
emissions for each alternative are presented as Tables 2-6, 2-7, and 2-8 respectively. 
 


Table 2-6. GASCO Oxides of Nitrogen (NOx) Emission Comparison by Alternative 


Activity/Total 


NOx (Tons per Year) 


Alt A 
1,522 
wells 


Alt B 
1,114 wells 


Alt C 
1,887 wells 


Alt D 
368 wells 


Alt E 
1,114 wells 
directional 


Alt F 
1,298 
wells 


 
Construction 21.1 14.4 20.1 7.6 7.1 24.1 


Drilling 1175 930 1293 487 1653 528 


Completion 104 82.1 44.1 16.7 104 104 


Total Development 1,298 1,027 1,357 511 1,762 656 


Well site Storage Tanks 0 0 0 0 0 0 


Well site Separators 255 186 316 61.6 186 294 


Operations Traffic 22.0 11.3 21.4 3.9 11.3 22 


Total Well Production 277 198 337 65.4 198 316 


Central Compression Facilities 312 229 387 76.1 229 180 


Generator for WEF 39.1 28.7 49.5 10.4 28.7 10.4 


Total Production 628 455 774 152 455 506 


Project Total 1,931 1,482 2,131 663 2219 1,162 
 


Table 2-7. GASCO PM2.5 Emission Comparison by Alternative 


Activity/Total 


PM2.5 (Tons per Year) 


Alt A 
1,522 
wells 


Alt B 
1,114 wells 


Alt C 
1,887 wells 


Alt D 
368 wells 


Alt E 
1,114 wells 
directional 


Alt F 
1,298 
wells 


Construction 13.2 10.3 14.4 5.46 3.90 13.7 


Drilling 206 163 226 85.7 178 200 
Completion 210 166 230 87.2 210 210 


Total Development 433 343 476 180 395 423.7 


Well Site Storage Tanks 0 0 0 0 0 0 


Well Site Separators 19.4 14.2 24.0 4.68 14.2 22.3 
Operations Traffic 290 215 360 69.1 215 290 


Total Well Production 309 229 384 73.8 229 312.3 


Central Compression Facilities 7.91 5.79 9.80 1.93 5.79 6.86 


Generator for WEF 0.94 0.69 1.19 0.25 0.69 0.25 


Total Production 318 236 395 76 236 319 


Project Total 751 579 871 256 631 743 
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Table 2-8. GASCO Benzene Emission Comparison by Alternative 


Activity/Total 


Benzene (Tons per Year) 
Alt A 
1,522 
wells 


Alt B 
1,114 wells 


Alt C 
1,887 
wells 


Alt D 
368 wells 


Alt E 
1,114 wells 
directional 


Alt F 
1,298 
wells 


Construction 0 0 0 0 0 0 


Drilling 0.10 0.08 0.10 0.04 0.13 0.10 


Completion 0.53 0.42 0.58 0.22 0.53 0.53 


Total Development 0.62 0.49 0.69 0.26 0.66 0.63 


Well Site Storage Tanks 11.0 8.02 13.6 2.65 8.02 9.3 
Well Site Separators 0.01 3.9E-03 0.01 1.3E-03 3.9E-03 0.01 
Operations Traffic 0 0 0 0 0 0 


Total Well Production 11.0 8.02 13.6 2.65 8.02 9.31 


Central Compression Facilities 4.83 2.82 4.70 0.94 2.82 4.8 
Generator for WEF 0.04 0.03 0.05 0.01 0.03 0.03 


Total Production 15.8 10.9 18.3 3.60 10.9 14.1 


Project Total 16.5 11.4 19.0 3.86 11.5 14.8 
 
After construction of well pads and roads, drilling and completion of a well, and interconnection 
to the gathering pipelines, each well pad would consist of a wellhead, a three-phase separator (to 
separate gas, produced water, and hydrocarbon condensate), a water tank and a condensate tank. 
The gas would be moved to central production facilities (CPF) that would include multiple 
compressor engines, a central separator, and central glycol dehydration units. After processing, 
the gas would then be transported to a sales pipeline for further distribution. 
 
Emissions to the atmosphere from the proposed project would consist of the criteria pollutants 
nitrogen oxides (NOx), carbon monoxide (CO), particulates (PM10 and PM2.5), sulfur dioxide 
(SO2), and volatile organic compounds (VOC), and various hazardous air pollutants (HAPs). 
These pollutants would be emitted from the following activities and sources: 
 


 Well pad and road construction: equipment producing fugitive dust while moving and 
leveling earth, vehicles generating fugitive dust on access roads; 


 Drilling: vehicles generating fugitive dust on access roads, and drill rig engine exhaust; 


 Completion: vehicles generating fugitive dust on access roads, frac pump engine and 
generator emissions, and completion venting emissions; 


 Vehicle tailpipe emissions associated with all development phases; 


 Well production operations: three-phase separator emissions, flashing and breathing 
emissions from a condensate tank, fugitive dust and tailpipe emissions from pumpers and 
trucks transporting produced condensate and water from storage tanks; 


 Central production facility: compressor engines emissions, central glycol dehydration 
unit emissions, flare emissions from central dehydrators, central flashing and breathing 
emissions from condensate tanks, and emissions associated with loading natural gas 
liquids (NGL) into trucks; and 


 Water Evaporation Facility: generator engine emissions, fugitive dust and tailpipe 
emissions from water trucks delivering produced water. 
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Derivation of the emission rates applied for this analysis is shown in the emissions inventory for 
all alternatives included in this AQTSD. 
 
3.0 NEAR-FIELD DISPERSION MODEL AND METEOROLOGY 
 
The American Meteorological Society/Environmental Protection Agency Regulatory Model 
(AERMOD) version 07026, has been promulgated in the EPA Guideline on Air Quality Models 
to replace ISCST3 as the primary dispersion model for assessing near-field impacts (40 CFR Part 
51 in 9 Nov 05,Vol 70 # 216 FR 68218-68261), and was therefore applied in this analysis. The 
AERMOD system contains three primary components: AERMOD (dispersion model with prime 
building downwash algorithms), AERMAP (terrain preprocessor), and AERMET (meteorological 
preprocessor). A special feature of AERMOD includes the capability to more accurately represent 
boundary layer meteorology and dynamics, and is therefore an improvement over the ISC 
dispersion model.  
 
Examples of AERMOD input and output files are attached to the document in Appendix A and 
Appendix B in the electronic version of this document. 
 
The AERMET system utilizes both surface and upper air measurements in order to estimate 
profiles of wind, turbulence, and temperature in the Planetary Boundary Layer (PBL). Minimum 
meteorological data requirements to run AERMET generally include horizontal wind speed, 
horizontal wind direction, ambient temperature, surface characteristics (Albedo, Bowen Ratio, 
and Surface Roughness), cloud cover, and a morning upper air sounding. The recent version of 
the model, however, has incorporated the Bulk Richardson Number scheme which removes the 
model dependence on cloud cover if Solar Radiation and Temperature Change with Height 
(SRDT) data are available. This is especially important in areas where cloud cover data are 
unavailable or considered to be non-representative.  
 
Another requirement for successful model performance is that the meteorological data be 
representative of the conditions affecting the transport and dispersion of pollutants within the 
modeling domain. Generally, this means that the surface characteristics surrounding the 
meteorological monitoring site should be similar to those within the modeling domain. While 
degree of similarity may correlate with proximity of the monitoring site to the project site, 
meteorological data measured at more distant sites may be considered representative as long as it 
adequately represents the meteorology and surface characteristics of the modeling domain. 
 
In evaluating the meteorological data available to drive AERMOD, several surface data sources 
were considered. While data from Automated Surface Observing System (ASOS) installations are 
available near the GASCO Project Area, there are several drawbacks to the application of this 
data. Problems associated with ASOS data include a 6 meter (versus 10 meter) wind and 
temperature data measurement, a higher percentage of calm winds due to a higher detectable 
wind speed threshold, as well as the vertical limitation of the cloud cover measurements (limited 
to 12,000 feet). 
 
In consideration of these limitations, this analysis utilized five years of recent surface 
measurements collected at Canyonlands National Park as part of the Clean Air Status and Trends 
Network (CASTNET) operated by the US Environmental Protection Agency (USEPA) and 
National Park Service (NPS). Evaluation of the surface characteristics surrounding the data 
collection site indicate that the data is likely to be representative of the meteorological conditions 
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encountered within the modeling domain. Furthermore, the availability of SRDT data at this site 
allowed the application of the Bulk Richardson Number scheme providing an alternative to the 
less reliable ASOS data. The five years of surface data collected at Canyonlands was combined 
with National Weather Service twice-daily upper air soundings available at Grand Junction 
Walker Field in order to generate the meteorological parameters to drive AERMOD. Extracted 
from the Canyonlands data was wind speed, wind direction, horizontal wind direction deviation 
(sigma theta), solar radiation, and delta temperature (9m and 2m probes). Missing data or data 
outside acceptable ranges was reviewed and replaced as necessary using regulatory guidance 
along with professional judgment. The wind rose for the developed data is shown on Figure 3-1. 
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Figure 3-1 


Wind Rose from AERMET Canyonlands NP Data 1995-1999 
Wind Speed Direction (blowing from) 


 
 


 
 


Average Wind Speed 5.52 Knots = 6.35 miles per hour 
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4.0 SIGNIFICANCE CRITERIA 
 
Scales of measurement, or significance criteria, must be defined to evaluate potential air quality 
impacts. Potential impacts to near-field air quality that would result from the implementation of 
the GASCO project were compared to the significance criteria listed below.  
 
4.1 UTAH AND NATIONAL AIR QUALITY STANDARDS 
 
Utah and National Ambient Air Quality Standards (UAAQS and NAAQS) have been 
promulgated for the purpose of protecting human health and welfare with an adequate margin of 
safety. Pollutants for which standards have been determined include sulfur dioxide (SO2), 
nitrogen dioxide (NO2), carbon monoxide (CO), ozone (O3), and particulate matter less than 10 
microns in diameter (PM10) and less than 2.5 microns in diameter (PM2.5). The applicable ambient 
air quality standards are summarized in Table 4-1.  
 
Under the Prevention of Significant Deterioration (PSD) provisions of the Clean Air Act (CAA), 
incremental increases of specific pollutant concentrations are limited above a legally defined 
baseline level. Many national parks and wilderness areas are designated as PSD Class I. The PSD 
program protects air quality within Class I areas by allowing only slight incremental increases in 
pollutant concentrations. Areas of Utah not designated as PSD Class I are classified as Class II. 
For Class II areas, greater incremental increases in ambient pollutant concentrations are allowed. 
The PSD increments for both Class I and II areas are also shown in Table 4-1. 
 
Throughout this impact analysis, all comparisons with PSD increments are intended only to 
evaluate potential significance, and do not represent a regulatory PSD increment consumption 
analysis. PSD increment consumption analyses are typically applied to large industrial sources 
during the permitting process, and are solely the responsibility of the State of Utah with USEPA 
oversight. 
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Table 4-1. Ambient Criteria Pollutant Concentrations, National and State Ambient Air 
Quality Standards, and PSD Increments 


Pollutant Averaging 
Period(s) 


Uinta Basin 
Background 


Concentration 
(µg/m3) 


NAAQS 
(µg/m3) 


PSD 
Class I 


Increment 
(µg/m3) 


PSD 
Class II 


Increment 
(µg/m3) 


SO2 Annual a 


24-hour a 
3-hour a 


5 
10 
20 


80 
365 


1,300 


2 
5 


25 


20 
91 


512 
NO2 Annual b 


1-Hour b 
8.0 


69.6 
100 
188d 


2.5 
na 


25 
na 


PM10 24-hour b 18 150 8 30 
PM2.5 24-hour b 16.0 35 None None 


PM2.5 Annual b 6.0 15 None None 
CO 
CO 


8-hour b 
1-hour b 


3,910 
6,325 


10,000 
40,000 


None 
None 


None 
None 


O3 8-hour 117 ppb 75 ppb None None 
a  Source: Utah Division of Environmental Quality – Division of Air Quality (UDAQ) 
b Based on data collected at the Ouray or Redwash Monitoring Stations (see the Air Quality Impact Assessment (AQIA), Greater 
Natural Buttes Supplement to the DEIS, February 2011 [BLM 2011])  
c Ozone data is the highest 4th high from Ouray Monitoring Station data (USEPA AQS database) 
d The NAAQS (effective 4/12/10) for 1-hour NO2 is based on a three-year average of the 98th percentile of the yearly maximum of 1-


hour daily maximums; 188 μg/m3 is equivalent to 100 ppm 
na = not available, values have not been established 
 
 
UDAQ began monitoring PM2.5 in Vernal in December 2006. During the 2006-07 winter season 
PM2.5 levels exceeded the new PM2.5 health standard that became effective in December 2006. 
The PM2.5 levels in Vernal were similar to other areas in northern Utah that experience wintertime 
inversions. The State of Utah is in the process of identifying areas that are experiencing high 
PM2.5 levels and identifying potential strategies to improve wintertime air quality in those areas. 
 
1-Hour NO2 Standard (Effective 04/12/2010) 


 
Potential project impacts for comparison to the new 1-hour NO2 standard (effective April 12, 
2010, the 3-year average of the 98th percentile of the annual distribution of daily maximum 1-
hour average concentrations) were not evaluated in this analysis. Potential emissions from 
development activities would be temporary (less than 3 years) in any one location and would not 
otherwise contribute to NO2 concentrations after these activities are completed. These temporary 
potential emissions would not result in any significant contribution to emission levels that would 
result in measurable, incremental increase in NO2 levels.  
 
Drill rig emissions analyzed for a similar development project (Greater Natural Buttes; BLM 
2011) determined that under certain conditions and configurations of drilling on well pads located 
in close proximity to each other, short-term modeled impacts could be higher than the 
concentration value for the 1-hour NO2 NAAQS. However, compliance with the NAAQS for 1-
hour NO2 is based on the 98th percentile of the daily 1-hour maxima for each of 3 consecutive 
years. Because the duration of drilling scenarios is limited, the drilling activity likely would not 
coincide with the eight highest impact days in 1 year. Also, because drill rigs move to different 
locations during the course of development, it is not reasonable to assume that the same level of 
drilling would occur for 3 consecutive years at the same location. Therefore, actual impacts that 
would be in violation of the 1-hour NO2 NAAQS are not anticipated (see Appendix G of BLM 
2011). 
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The short-term near-field analysis was conducted to determine how various rig spacing scenarios 
affect predicted exceedances of the 1-hour NO2 NAAQS in the near-field during drilling and 
completion operations. This modeling exercise assumed four drill rigs at various spacing intervals 
between 400 meters and 800 meters between rigs. This modeling predicted a near-field 1-hour 
NO2 standard exceedance at distances less than 200 meters from the drill rig location for all 
spacing scenarios modeled. Based on this predicted 1-hour NO2 exceedance, and in view of the 
fact that these emission sources would be mobile, temporary, and operated at least 1 mile from 
any populated area, the BLM proposes the following two mitigation options: 
 


 AIR-1: The proponent would use measures to mitigate the modeled exceedance of the 1-
hour NO2 standard during drilling operations by employing effective public health buffer 
zones out to 200 meters from the nearest emission source. Examples of an effective 
public health protection buffer zone include demarcation of a public access exclusion 
zone by signage at intervals of every 250 feet that is visible from 125 feet during daylight 
hours, and a physical buffer such as active surveillance to ensure that the property is not 
accessible by the public during drilling operations. 


 
 AIR-2: The proponent may demonstrate compliance with the 1-hour NO2 NAAQS via 


appropriate and accepted near-field modeling. As part of this demonstration, the 
proponent may propose alternative mitigation that could include but is not limited to 
natural-gas fired drill rigs, installation of NOX controls, time/use restrictions, and/or drill 
rig spacing. 


 


The NOX emissions from the proposed generator at the WEF for Alternative F were analyzed for 
impacts and compliance with the 1-hour NO2 NAAQS. Based on common engine type for 
generator engines, and the RMP-required NOX emission limit (expressed as an emission factor), 
the modeled results indicate that the generator at the WEF will not cause an exceedence of the 1-
hour NO2 NAAQS. 


Potential emissions from operational traffic are also not expected to adversely impact 1-hour NO2 
concentrations due to the low traffic volume associated with the proposed alternatives. 


After issuance of the ROD for this EIS, the proposed facilities may be subject to permitting 
requirements, and as such, Gasco would be required to obtain all necessary permits under the 
CAA. Under this permit process, Gasco may be required to demonstrate compliance with the new 
1-hour NO2 NAAQS standard and the new tribal New Source Review permitting regulations, as 
well as any other applicable regulations.  
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4.2 ACUTE AND CHRONIC HAP EXPOSURE THRESHOLDS 
 
Hazardous Air Pollutants (HAPs) associated with the GASCO Project and cumulative sources 
include benzene, toluene, ethylbenzene, and xylene (BTEX), formaldehyde, and n-hexane. 
Hydrogen sulfide (H2S) is not expected to constitute a significant portion of the gas stream and 
therefore was not modeled. Since there are no applicable federal ambient air quality standards for 
the above pollutants, Reference Concentrations (RfC) for chronic inhalation exposure, and 
Reference Exposure Levels (REL) for acute inhalation exposures are applied as significance 
criteria. Table 4-2 provides the RfCs and RELs. The RfCs represent an estimate of the 
continuous (i.e. annual average) inhalation exposure rate to the human population (including 
sensitive subgroups such as children and the elderly) without an appreciable risk of harmful 
effects. The RELs represent the acute (i.e. one-hour average) concentration at or below which no 
adverse health effects are expected; set by California EPA. Both the RfC and REL guideline 
values are for non-cancer effects. 
 


Table 4-2. HAP Reference Exposure Levels and Reference 
Concentrations 


Hazardous Air 
Pollutant 


(HAP) 


Reference Exposure 
Level 


[REL 1-hr Average] 
(µg/m3) 


Reference 
Concentration 1 


[RfC Annual Average] 
(µg/m3) 


Acrolein 0.19 2 0.02 
Acrolein 693 0.06 6 


Formaldehyde 94 2 9.8 
Acetaldehyde 81000 3 9 


Benzene 1,300 2,4 30 
Benzene 160,000 5   
Toluene 37,000 2 5,000 


Ethylbenzene 350,000 5 1,000 
Xylenes 22,000 2 100 


n-Hexane 390,000 5 700 
Methanol 28,000 2 4,000 


1 EPA Air Toxics Database, Table 1 (EPA 2007a) http://www.epa.gov/ttn/atw/toxsource/summary.html 
2 EPA Air Toxics Database, Table 2 (EPA 2007a) 
3 Acute exposure guideline level (AEGL) for mild effects from EPA Air Toxics Database, Table 2 (EPA 
2007a). There is no REL and the AEGL is the next most conservative guideline. 
4 REL for benzene is based on a 6-hr exposure (OEHHA 1999), predicted concentration is a 6-hr average. 
5 Immediately Dangerous to Life or Health (IDLH)/10, EPA Air Toxics Database, Table 2 (EPA 2007a) since 
no available REL or AEGL. 
6 Chronic REL set by the California EPA 


 
The State of Utah has adopted Toxic Screening Levels (TSLs) which are applied during the air 
permitting process to assist in the evaluation of hazardous air pollutants released into the 
atmosphere (Utah Department of Environmental Quality- Division of Air Quality 2000). The 
TSLs are derived from Threshold Limit Values (TLVs) published in the American Conference of 
Governmental Industrial Hygienists (ACGIH) – “Threshold Limit Values for Chemical 
Substances and Physical Agents” (American Conference of Governmental Industrial Hygienists 
2007). These levels are not standards that must be met, but screening thresholds which if 
exceeded, would suggest that additional information is needed to evaluate potential health and 
environmental impacts. The TSLs are compared against modeling concentrations for averaging 
periods of 1-hour (short-term) and 24-hour (chronic). Table 4-3 lists the corresponding TSLs for 
each applicable HAP. 
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Table 4-3. Utah Toxic Screening Levels (TSLs) 


Pollutant and Averaging Time Toxic Screening Levels b 


(µg/m3) 
Formaldehyde (1-hour) 36.8 


Acrolein (1-hour) 22.9 
Acetaldehyde (1-hour) 4,504 


Benzene a (24-hour) 53.2 
Toluene (24-hour) 2,512 


Ethylbenzene (24-hour) 14,473 
Xylenes (24-hour) 14,473 


n-Hexane (24-hour) 5,875 
Methanol (24-hour) 9,282 


a Although there exists an acute TLV for benzene, the State of Utah does not apply a comparison to an acute 
TSL since the chronic TSL is more stringent. 
b Source: Prey Utah Department of Environmental Quality - Air Quality Division (2008b). 


 


4.3 INCREMENTAL CANCER RISK 
 
To assess long-term exposure from carcinogenic HAP emissions, traditional risk assessment 
methods are applied and the risk for the maximally exposed individual (MEI) and most likely 
exposure (MLE) are compared to the generally acceptable risk range of one additional cancer per 
one million exposed persons (1 x 10-6), to one additional cancer per ten thousand exposed persons 
(1 x 10-4) (EPA 1993). All known, probable, and possible project HAP carcinogens are evaluated. 
For the MEI risk, it is assumed that a person is exposed continuously (24 hours per day, 365 days 
per year) for the life of project (LOP). For the MLE risk, an adjustment was made for the amount 
of time a family stays at a residence (nine years) and for the portion of time spent away from the 
home (64 percent of the day) (EPA 1997). It is further assumed that households are exposed to 
one-quarter of the maximum concentration the remaining (36 percent) of the time. Exposure 
adjustment factors of 0.643 for the MEI (45/70) and 0.095 for the MLE 
[(9/70)*((0.64*1)+(0.36*0.25))] are applied to the estimated cancer risk to account for the actual 
time that an individual could be exposed during a 70-year lifetime. The chronic inhalation cancer 
risk factors for benzene and formaldehyde and other HAPs are presented in Table 4-4. 
 


Table 4-4. Carcinogenic Unit Risk Factors 


Hazardous Air Pollutant 
Carcinogenic Unit Risk Factor 
[Annual Inhalation Exposure] 


(1/µg/m3) 
Formaldehyde1 1.3 x 10-5 


Benzene1 2.2 x 10-6 - 7.8 x 10-6 
Acetaldehyde 2 2.2 x 10-6 
1,3-Butadiene 2 3 x 10-5 


1,1,2,2-Tetrachloroethane 2 5.9 x 10-6 
1,1,2-Trichloroethane 2 1.6 x 10-5 
1,3-Dichloropropene 2 4 x 10-6 
Carbon Tetrachloride 2 1.5 x 10-5 


Dichlorobenzene 2 1.1 x 10-5 
Ethylene Dibromide 2 6 x 10-4 
Methylene Chloride 2 4.7 x 10-7 


Naphthalene 2 3.4 x 10-5 
Vinyl Chloride 2 8.8 x 10-6 


Benzo(b)fluoranthene 2, 3 1.1 x 10-4 
Chrysene 2, 3 1.1 x 10-5 


Source: 1 EPA Integrated Risk Information System (IRIS) database (EPA 2008). A range of risk factors is 
available for benzene. 
2 EPA Air Toxics Database, Table 1 (EPA 2007a) http://www.epa.gov/ttn/atw/toxsource/summary.html 
3 HAPs because the compound is polycyclic organic matter. 
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5.0 DEVELOPMENT IMPACTS 
 
5.1 DEVELOPMENT CRITERIA POLLUTANT EMISSIONS 
 
The major pollutant associated with development activities would be PM10 and PM2.5 generated 
by earth-moving and traffic activities. Additional pollutants would be emitted from vehicle and 
equipment exhaust. Based upon the proposed development plan, a matrix of 12 adjacent well pads 
was created on 40-acre spacing to simulate a “likely” potential development scenario. This matrix 
includes: 4 drill rigs, 4 completion rigs, and 4 pad construction activities. In order to alleviate 
some of the extensive AERMOD processing times associated with area source emissions, PM10 
and PM2.5 results from the matrix were scaled based on annual predicted emissions for the 
additional alternatives. The construction-, drilling-, and completion-related air quality impacts 
were analyzed for the matrix with the assumption that development activities would be separated 
by a sufficient distance and time such that the short-term impacts from one development area 
would not overlap with other development activities in more distant areas within the project 
boundary. 
 
A well pad and access road complex was characterized by an individual well pad and an access 
road right-of-way approximately 1,377-feet long by 40-feet wide for construction and by 25-feet 
wide for drilling and completion extending from the existing road network to the well pad. 
Project access roads were modeled as a line of volume sources. Although a road could be oriented 
in any direction, the use of five years of meteorological data adequately characterizes the 
maximum short-term impacts regardless of orientation. 
 
Receptors were spaced at 100-meter intervals with a buffer zone of 100-meters from the access 
road and the well pad. The buffer zone criteria were based on minimum distances that heavy 
equipment operators would allow public access to construction. The receptor grid extended out to 
5,000 meters beyond the buffer zone. Receptor elevations were assumed to be at the base 
elevation of well site sources (i.e., flat terrain). The modeled sources (well pad and access road) 
are shown on Figure 5-1. 
 
Modeling for construction activities involved PM10 and PM2.5 emissions from the operation of a 
backhoe, crawler tractor, and grader; in addition to fugitive dust generated by vehicles traveling 
on the newly constructed access road. Construction equipment emissions were distributed 
between the well pad and the access road by the ratio of disturbance. For the proposed action 
initial well pad disturbance is expected to be 3.8 acres, and 1.36 acres of road and pipeline 
disturbance per well pad. The construction emissions were calculated as 73.6% [(3.8/(3.8+1.36)] 
associated with the well pad disturbance, and 25.8% [(1.36/(3.8+1.36)] associated with the road 
and pipeline disturbance. Modeling for the drilling activities included traffic-generated fugitive 
dust as well as criteria pollutant emissions from a drill rig. Modeling for completion activities 
included vehicle-generated fugitive dust and well fracturing activity emissions. The fugitive dust 
emissions generated from vehicles traveling to and from the site were scaled to the section of road 
near the pad. All of the PM10 and PM2.5 emissions were then assumed to emanate from the well 
pad and short section of access road. 
 
Based on the proposed project schedule, a well pad and associated access road would be 
constructed in about 10 days. The time to drill a well would range from 35 days for shallower 
downhole formations to 52 days for directional wells. A well would then be completed in about 
14 days. Well drilling was assumed to occur 24 hours per day, while construction and completion 
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activities were assumed to occur 10 hours per day; from 7am to 5pm, and fracturing a well was 
assumed to take six hours per well, and assumed to occur between 11am to 2pm. 
 
Criteria pollutant emissions were predicted for comparison to applicable short-term ambient air 
quality standards. NOx emissions were annualized as the NOx air quality standard is an annual 
quantity. Comparison to annual thresholds of other pollutants is provided for consistency. 
However, the annual impacts assume that the activity would occur for an entire year at the same 
location, which is not the case.  
 
Fugitive dust emissions from well pads were modeled as area sources with the release parameters 
listed in Table 5-1. Fugitive dust emissions from roads were modeled as volume sources with the 
parameters listed in Table 5-2. Drill rig and well fracturing pump and generator engine stacks 
were modeled as point sources with the release parameters listed in Table 5-3. 
 
Table 5-1. GASCO Development Area Source Release Parameters 


Source Dimensions (meters) Release Height a 


(meters) 
Initial sigma Z b 


(meters) X-Dimension Y-Dimension 
Pad 119 119 5 4.65 


a Typical values used in modeling fugitive dust range from 0 to 6 meters. Tailpipe emissions immediately rise and dust plumes from 
vehicles can rise from one to two times the vehicle height trucks are generally higher than cars, hence 5 meters.  
b Sigma z = (2 * release ht.)/2.15. (See the ISC Model User's Guide [EPA 1995], pp 3-28 to 3-35 for further information) 
 
Table 5-2. GASCO Development Volume Source Release Parameters 


Source Dimensions Release Height a 
(meters) X-Dimension Y-Dimension 


Access Road Segment 
(Drilling and Completion) 7.62 7.62 5 


Access Road Segment (Construction) 12.2 12.2 5 
a Typical values used in modeling fugitive dust range from 0 to 6 meters. Tailpipe emissions immediately rise and dust plumes from 
vehicles can rise from one to two times the vehicle height trucks are generally higher than cars, hence 5 meters.  
 


Table 5-3. GASCO Development Point Source Release Parameters 


Source Stack Height 
(m) 


Stack Diameter 
(m) 


Exit Velocity 
(m/s) 


Temperature 
(k) 


Drill Rig 8 0.1 50 800 
Fracturing Engines 9.1 0.101 50 811 


 
Total construction dust emissions were divided proportionately between the well pad and 
associated road based on disturbed acres per well pad for well pads, roads, and pipeline. For 
example for the Proposed Action: 


0.95 acres per pad of disturbance for roads 
0.41 acres per pad of disturbance for pipelines 
3.8 acres per pad 
5.16 acres of disturbance per pad total 


Therefore (3.8/5.16) = 73.6 percent of construction emissions are assigned to the well pad 
area source and (1.36/5.16) = 26.4 percent of construction emissions are assigned to the 
volume sources. 
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Because road construction usually precedes well pad construction fugitive dust emissions from 
construction traffic was also added to the volume sources for the associated road. This is 
conservative because traffic associated with road construction is included.  
 
Emission rates were derived according to the averaging period being modeled. For instance, NOx 
emission rates were annualized for each activity because the NOx significance criteria is an 
annual standard. However, short-term fugitive dust emission rates reflect the maximum 24-hour 
emissions that could be observed during a dry period. The maximum predicted short-term 
emissions from well development are shown in Table 5-4, while annual emission rates are 
presented in Table 5-5.  
 
Table 5-4. GASCO Proposed Action Short-Term Development Emission Rates 


Activity Duration Maximum 
PM10 


Emission 
Rate 


(lbs/hr) 


Maximum 
PM2.5 


Emission 
Rate 


(lbs/hr) 


Maximum 
CO 


Emission 
Rate 


(lbs/hr) 


Maximum 
SO2 


Emission 
Rate 


(lbs/hr) 


Construction (per pad) 10 days         


  Earth Moving 0.21 0.14 0.74 0.08 


  Vehicle Traffic (per volume) 6.04 x 10-3 2.93 x 10-3 1.47 x 10-2 1.59 x 10-3 
       
Drilling (per well) 35 to 54 days     


  Drill Rig 0.55 0.46 5.26 0.39 


  Vehicle Traffic (per volume) 5.92 x 10-3 5.92 x 10-4 1.33 x 10-4 1.66 x 10-6 
        
Completion (per well)       


  Well Fracturing 6 hours 0.92 0.77 52.5 3.92 


  Vehicle Traffic (per volume) 14 days 1.68 x 10-2 1.68 x 10-3 7.98 x 10-4 1.15 x 10-5 


 
Table 5-5. GASCO Proposed Action Annual Development Emission 


Rates 


Activity Duration Maximum NOx Emission Rate 
(lbs/hr) 


Construction (per pad) 


14 days 


 


Earth Moving 7.79 x 10-2 


Vehicle Traffic (per volume) 1.55 x 10-3 


   
Drilling (per well) 


35 to 54 days 


 


Drill Rig 2.20 


Vehicle Traffic (per volume) 3.58 x 10-6 
   


Completion (per well)   


Well Fracturing 6 hours 0.10 


Vehicle Traffic (per volume) 14 days 4.34 x 10-6 
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Each alternative uses the same basic development procedures. Emission rates for completion are 
the same for all alternatives. Alternative E has directional drilling, which results in larger pad 
sizes and longer drilling times. The longer drill times increase drill rig emissions, which are 
primarily NOx. Tables 5-6 and 5-7 show the drilling emissions for Alternative E. Construction 
emission differences result from per pad road and pipeline disturbances. Tables 5-8 and 5-9 
present the construction emission rates for each alternative. 
 
Table 5-6. GASCO Alternative E Short-Term Drilling Emission Rates 


Drilling Duration 


Maximum 
PM10 


Emission 
Rate 


(lbs/hr) 


Maximum 
PM2.5 


Emission 
Rate 


(lbs/hr) 


Maximum 
CO 


Emission 
Rate 


(lbs/hr) 


Maximum 
SO2 


Emission 
Rate 


(lbs/hr) 


  Drill Rig (average per well) 
35 to 54 days 


0.56 0.47 5.33 0.39 


  Vehicle Traffic (per volume) 5.92 x 10-3 5.92 x 10-4 9.51 x 10-5 1.19 x 10-6 


 
 


Table 5-7. GASCO Alternative E Annual Drilling Emission Rates 


Drilling Duration Maximum NOx Emission Rate 
(lbs/hr) 


Drill Rig (average per well) 
35 to 54 days 


3.11 


Vehicle Traffic (per volume) 3.58 x 10-6 
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Table 5-8. GASCO Short-Term Development Emission Rates 


Alternative Construction ( 10 days per 
pad) 


Maximum 
PM10 


Emission 
Rate 


(lbs/hr) 


Maximum 
PM2.5 


Emission 
Rate 


(lbs/hr) 


Maximum 
CO 


Emission 
Rate 


(lbs/hr) 


Maximum 
SO2 


Emission 
Rate 


(lbs/hr) 


A 
  Earth Moving (per pad) 0.21 0.14 0.74 0.08 


  Vehicle Traffic (per volume) 6.04 x 10-3 2.93 x 10-3 1.47 x 10-2 1.59 x 10-3 
Grand Total (lbs/hr/pad) 0.31 0.19 1.01 0.11 


B 


  Earth Moving (per pad) 0.21 0.14 0.75 0.08 


  Vehicle Traffic (per volume) 5.90 x 10-3 2.86 x 10-3 1.44 x 10-2 1.56 x 10-3 


Grand Total (lbs/hr/pad) 0.31 0.19 1.01 0.11 


C 


  Earth Moving (per pad) 0.23 0.14 0.71 0.08 


  Vehicle Traffic (per volume) 7.22 x 10-3 3.30 x 10-3 1.63 x 10-2 1.76 x 10-3 


Grand Total (lbs/hr/pad) 0.32 0.19 1.01 0.11 


D 


  Earth Moving (per pad) 0.23 0.13 0.69 0.07 


  Vehicle Traffic (per volume) 7.71 x 10-3 3.56 x 10-3 1.76 x 10-2 1.91 x 10-3 


Grand Total (lbs/hr/pad) 0.36 0.19 1.01 0.11 


E 


  Earth Moving (per pad) 0.19 0.13 0.68 0.07 


  Vehicle Traffic (per volume) 6.93 x 10-3 3.52 x 10-3 1.79 x 10-2 1.94 x 10-3 


Grand Total (lbs/hr/pad) 0.32 0.19 1.01 0.11 


 


Table 5-9. GASCO Construction Maximum Annual NOx Emission Rate (lbs/hr) 


Construction (10 days) Alternative 
A 


Alternative 
B 


Alternative 
C 


Alternative 
D 


Alternative 
E 


Earth Moving (per pad) 7.79 x 10-2 7.85 x 10-2 7.49 x 10-2 7.24 x 10-2 7.18 x 10-2 


Vehicle Traffic (per volume) 1.55 x 10-3 1.52 x 10-3 1.72 x 10-3 1.86 x 10-3 1.89 x 10-3 


Grand Total (lb/hr/pad) 0.11 0.11 0.11 0.11 0.11 


 
The difference in PM10 emissions in Alternatives C, D, and E is due to increases in per pad 
disturbance for road and pipeline compared to Alternatives A and B. The source of these 
differences is the use of a grader for earthwork in Alternatives C, D, and E, which generates more 
PM10 than PM2.5.. 
 
5.2 DEVELOPMENT CRITERIA POLLUTANT RESULTS 
 
5.2.1 Alternative A (Proposed Action) 
 
Well development impacts as compared to the NAAQS for the Proposed Action are shown in 
Table 5-10. Because well development activities are temporary and short-term in nature, 
comparisons to PSD increments are not appropriate. The annual results demonstrate that even if 
these activities lasted for an entire year in the same location, the effects would still be less than all 
applicable standards. Figure 5-1 illustrates the eighth-maximum PM2.5 24-hr impacts graphically. 
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Table 5-10. GASCO Proposed Action Potential Development Impacts 


Pollutant  Averaging 
Period 


Ambient Air Concentration (μg/m3)a 


Predicted  Background  Total  NAAQS  % of NAAQS 
(Project + 


Background) 


SO2 3-Hour 40.9 20 b 60.9 1,300 5% 


24-Hour 13.7 10 b 23.7 365 6% 


Annual 1.95 5b 6.95 80 9% 


NO2 Annual c 5.0 8.0 f 13.0 100 13% 


PM10 24-Hour d 16.4 18.0 f 34.4 150 23% 


PM2.5 24-Hour e 8.61 16.0 f 24.6 35 70% 


Annual 2.77 6 f 8.8 15 58% 


CO 1-hour 
Maximum 


700 6,325 f 7,025 40,000 18% 


8-hour 
Maximum 
Average 


342 3,910 f 4,252 10,000 43% 


a μg/m3 is micrograms of pollutant per cubic meter of air 
b Source: Utah Division of Environmental Quality – Division of Air Quality (UDAQ). 
c Reported value is modeled NOx converted to NO2 (0.75 multiplier) 
d According to the AERMOD User Guide Addendum modeling demonstration of compliance with the PM10 NAAQS is based on the 
High N+1-High 24-hr value over N years; reported value is the High 6th High averaged over 5 years (EPA 2004). 
e Concentration estimate represents the eighth maximum 24-hour PM2.5 concentrations (on average over 3 years). 
f Based on data collected at the Ouray or Redwash Monitoring Stations (see AQIA, BLM 2011). 
 
Because impacts are proportional to emissions, based on the total emission rates presented in 
section 5.1 the only alternatives with different development impacts are likely to be Alternatives 
C, D, and E for PM10 and Alternative E for NOx, PM2.5, and CO. These impacts were scaled based 
on total emissions. The scaling factors and impacts are presented in Tables 5-11 through 5-13. 
 


Table 5-11. Alternative C, D, and E PM10 Scaling Factors 
 C D E 


PM10 (lb/hr) 0.32 0.36 0.32 


Alternative A PM10 (lb/hr) 0.31 0.31 0.31 


Scaling Factor 1.03 1.16 1.03 
 
Table 5-12. Alternative C and D Estimated Potential Development PM10 Impacts 


Pollutant  Averaging 
Period 


Ambient Air Concentration (µg/m3)a 


Predicted  Background  Total  NAAQS  
% of NAAQS 


(Project + 
Background) 


Alt. C PM10 24-Hour  16.9 18.0 34.9 150 23% 


Alt. D PM10 24-Hour  19.0 18.0 37 150 25% 
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Table 5-13.  Alternative E Drilling Scaling Factors 
   NOx PM10 PM2.5 CO 


Alternative E 3.11 0.56 0.47 5.33 
Alternative A 2.2 0.55 0.46 5.26 
Scaling Factor 1.41 1.02 1.02 1.01 


 
The 6th high drilling PM10 for the Proposed Action was 6.44 micrograms per cubic meter (µg/m3) 
in the maximum year; construction that same year had a max of 12.98 µg/m3; and completion was 
1.4 µg/m3. Assuming these maxima are representative of the averages a reasonable estimate of 
Alternative E PM10 can be calculated.  
 
Table 5-14. GASCO Alternative E Estimated Potential Development Impacts 


Pollutant  Averaging 
Period 


Ambient Air Concentration (µg/m3)a 


Predicted  Background  Total  NAAQS  
% of NAAQS 


(Project + 
Background) 


NO2 Annual 7.02 8 15.0 100 15% 


PM10 24-Hour 16.8 18 34.8 150 23% 


PM2.5 
24-Hour  8.78 6.0 14.8 35 42% 


Annual 2.83 16.0 18.8 15 126% 


CO 


1-hour 
Maximum 707 6,325 7,032 40,000 18% 


8-hour 
Maximum 
Average 


345 3,910 4,255 10,000 43% 


a Source: Utah Division of Environmental Quality – Division of Air Quality (UDAQ). 
 
 
5.3 DEVELOPMENT HAZARDOUS AIR POLLUTANT EMISSIONS 
 
Individual and Total HAP emissions were summarized in Tables 2-1 through 2-5. As shown in 
Table 5-15 the total HAP emissions generated by development activities range from 3.5% for the 
Proposed Action, to 6.4% for the No Action Alternative of predicted emissions for maximum 
operations impacts. Therefore HAP emission impacts created by development activities were not 
modeled. 
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Table 5-15. Development Total HAP Emissions Compared to Total HAP Emissions 
During Operations 


Alternative Development 
(tons/year) 


Operations 
(tons/year) 


Percent of Development Emissions Compared to 
Operations 


A 4.05 116 3.5% 


B 3.51 86 4.1% 
C 4.88 135 3.6% 


D 1.85 28.8 6.4% 


E 3.90 86.4 4.5% 
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Figure 5-1. Eighth-Maximum 24-Hour PM2.5 Proposed Action Development Impacts 
(µg/m3) 
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Well pad activity matrix is shown below: 


Construction  Drilling Completion 


Completion Drilling Construction 


Construction Completion Drilling 


Drilling Completion Construction 
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6.0 NEAR-FIELD OPERATIONS IMPACTS 
 
The near-field impact assessment considered NOX, CO, PM10, PM2.5, and HAP emissions during 
the operational phase of the GASCO Riverbend/Wilkin Ridge/Gate Canyon Project after full-
field development. Since SO2 emissions from vehicle exhaust are predicted to be less than 
development impacts, these emissions were not included in the near-field modeling. All facilities 
were assumed to operate continuously throughout the year. Each alternative was modeled.  
 
6.1 MODELING SETUP 
 
Maximum impacts are likely to occur either near one of the gas plants, or by the water 
evaporation facility (WEF). Due to the distance between the gas plants and the WEF, it is 
assumed that the likelihood of overlapping influence from the gas plant and WEF sources is 
negligible. Model runs were generated for the Riverbend gas plant and surrounding wells, and for 
the WEF with the closest wells.  
 
Criteria pollutant emissions were modeled for the following sources: 
 


 Gas well pads: separator emissions;  


 Central Gas Plant: compressor engines emissions, dehydrator reboiler emissions, and 
separator emissions;  


 Water Evaporation Facility: generator; and 


 Traffic on unpaved roads: tailpipe and fugitive dust emissions. 


HAP emissions were modeled for the following sources: 
 


 Gas well pads: condensate tank emissions and separator emissions;  


 Central Gas Plant: compressor engine emissions, and dehydrator/condensate tank 
emissions controlled by a thermal oxidation unit, separator, and dehydrator reboiler 
emissions; and 


 Water Evaporation Facility: generator. 
 


Receptors were spaced at 25-meters: along the perimeter of the well pads, along the perimeter of 
the gas plant, along the perimeter of the WEF, and along the 100-meter buffer zone from roads. 
Receptor spacing of 100-meters was utilized from the facility perimeters out to 500-meters. 
Additional receptors were spaced every 500-meters out to 1-kilometer, and every kilometer up to 
5-kilometers away from modeled fence lines. All receptors were modeled with a flagpole height 
of 1.5-meters where an average human breathes. Some receptors had to be deleted because they 
were outside terrain file data. 
 
6.2 CRITERIA POLLUTANT EMISSIONS 
 
Project emission sources were modeled as both point and volume sources. Point sources consisted 
of the following: 
 


 Compressor engine stacks (horsepower varies with each alternative), 


 Generator engine,  
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 Separators (both central and well site), and 


 Dehydrator reboilers. 
 


Emissions resulting from road dust generated by vehicles and the vehicle exhaust on these access 
roads were characterized as volume sources 7.62-meters long by 7.62-meters wide. Initial 
modeling of the gas plant and associated wells for the Proposed Action and Alternative C were 
done with area sources up to 75.9-meters long by 7.62-meters wide. One road segment 
(approximately 1/3 of a mile long) was associated with each of ten well pads. Three vehicles per 
well per day were assumed to travel each road, with a maximum of 20 trucks per day traveling on 
a road segment to the gas plant for loading natural gas liquids (NGL) for Alternative C. Due to 
heavy traffic in the WEF models, volume sources were used because AERMOD guidance 
recommends using volume sources for roads. 
 
Road dust emissions were assumed to be seasonal. Historic records from Nutters Ranch and 
Sunnyside, Utah (WRCC 2008) indicate there is typically snow on the ground from mid-
November through mid-March. The average maximum temperature drops below 40 degrees 
Fahrenheit near the beginning of December until early February, indicating the ground is likely 
frozen during these months. In early spring when the snow melts the roads are muddy. Traffic is 
not likely to generate road dust when snow is on the ground, the ground is frozen, or when the 
road is muddy. Therefore road dust emissions in the models were shut off during the months of 
December, January, February, and March. 
 
The release parameters for all point and area sources are described in Tables 6-1 and 6-2. 
Volume sources do not have release parameters. Tables 6-3 through 6-7 summarize the point 
source modeling emission rates calculated from the estimated annual emissions for the full-field 
operations for each alternative. Tables 6-8 and 6-9 summarize the area source emission rates 
which varies with daily traffic for the Proposed Action and Alternative C respectively. Tables 6-
10 through 6-14 summarize the volume source emission rates which vary with daily traffic for 
each alternative.  
 
Table 6-1. Point Source Release Parameters For All Alternatives 


Equipment Stack height 
(m) 


Temperature 
(K) 


Exit Velocity 
(m/sec) 


Stack Diameter 
(m) 


Compressor Engine 6.1 730 50 0.3048 


Generator Engine 6.1 730 50 0.3048 


Separator or 
Dehydrator Reboiler 4.6 700 2.84 0.2286 


 
Table 6-2. Area Source Release Parameters For All Alternatives 


Source Release Height (meters) Initial sigma z a (meters) 
Fugitive Dust/Vehicle tailpipe 5 4.65 


a For large sources, sigma z = 2*release ht./2.15. (See the ISC Model User's Guide [EPA, 1995], pp 3-28 to 3-35 for further 
information) 
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Table 6-3. Proposed Action Point Source Modeling Emission Rates (lbs/hour) 


Pollutant Gas Plant (GP) 
Compressor Engine (5) 


GP 
Separator (4) 


Dehydrator 
Reboiler (4) 


WEF 
Generator (1) 


Well site 
Separator 


NOx 7.052 0.0375 0.0750 8.929 0.0382 


CO 0.4701 0.0420 0.0630 11.90 0.0434 


PM10 0.1748 0.0038 0.0057 0.2150 0.0039 


PM2.5 0.1748 0.0038 0.0057 0.2150 0.0039 


 
Table 6-4. Alternative B Point Source Modeling Emission Rates (lbs/hour) 


Pollutant Gas Plant (GP) 
Compressor Engine (5) 


GP 
Separator (3) 


Dehydrator 
Reboiler (3) 


WEF 
Generator (1) 


Well site 
Separator 


NOx 5.1614 0.0375 0.0750 6.5476 0.0382 


CO 0.3441 0.0420 0.0630 8.7302 0.0434 


PM10 0.1279 0.0038 0.0057 0.1577 0.0039 


PM2.5 0.1279 0.0038 0.0057 0.1577 0.0039 


 
Table 6-5. Alternative C Point Source Modeling Emission Rates (lbs/hour) 


Pollutant Gas Plant (GP) 
Compressor Engine (5) 


GP 
Separator (5) 


Dehydrator 
Reboiler (5) 


WEF 
Generator (1) 


Well site 
Separator 


NOx 8.7434 0.0375 0.0750 11.3095 0.0382 


CO 0.5829 0.0420 0.0630 15.0794 0.0434 


PM10 0.2167 0.0038 0.0057 0.2724 0.0039 


PM2.5 0.2167 0.0038 0.0057 0.2724 0.0039 


 
Table 6-6. Alternative D Point Source Modeling Emission Rates (lbs/hour) 


Pollutant Gas Plant (GP) 
Compressor Engine (5) 


GP 
Separator (1) 


Dehydrator 
Reboiler (1) 


WEF 
Generator (1) 


Well site 
Separator 


NOx 1.7196 0.0375 0.0750 2.381 0.0382 


CO 0.1146 0.0420 0.0630 3.175 0.0434 


PM10 0.0426 0.0038 0.0057 0.0573 0.0039 


PM2.5 0.0426 0.0038 0.0057 0.0573 0.0039 


 
Table 6-7. Alternative E Point Source Modeling Emission Rates (lbs/hour) 


Pollutant Gas Plant (GP) 
Compressor Engine (5) 


GP 
Separator (3) 


Dehydrator 
Reboiler (3) 


WEF 
Generator (1) 


Well site 
Separator 


NOx 5.1614 0.0375 0.0750 6.5476 0.0382 


CO 0.3441 0.0420 0.0630 8.7302 0.0434 


PM10 0.1279 0.0038 0.0057 0.1577 0.0039 


PM2.5 0.1279 0.0038 0.0057 0.1577 0.0039 
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Table 6-8. Proposed Action Area Source Modeling Emission Rates (lbs/hour) Fugitive 
Dust/Vehicle Tailpipe 


Pollutant 19 
trips/day 


16 
trips/day 


14 
trips/day 


11 
trips/day 


10 
trips/day 


6 
trips/day 


3 
trips/day 


NOx 1.12 x 10-03 5.94 x 10-05 8.98 x 10-04 7.31 x 10-04 6.16 x 10-04 3.34 x 10-04 1.67 x 10-04 


CO 3.53 x 10-03 2.94 x 10-03 2.36 x 10-03 1.77 x 10-03 1.77 x 10-03 1.18 x 10-03 5.88 x 10-04 


PM10 0.151 0.127 1.11 x 10-01 8.74 x 10-02 7.94 x 10-02 4.77 x 10-02 2.38 x 10-02 


PM2.5 1.51 x 10-02 1.27 x 10-02 1.11 x 10-02 8.74 x 10-03 7.94 x 10-03 4.77 x 10-03 2.38 x 10-03 


 
Table 6-9. Alternative C Area Source Modeling Emission Rates (lbs/hour) Fugitive 


Dust/Vehicle Tailpipe 


Pollutant 20 
trips/day 


17 
trips/day 


16 
trips/day 


13 
trips/day 


11 
trips/day 


6 
trips/day 


3 
trips/day 


NOx 1.19 x 10-03 1.02 x 10-03 1.04 x 10-03 8.72 x 10-04 6.86 x 10-04 3.34 x 10-04 1.67 x 10-04 


CO 3.68 x 10-03 3.09 x 10-03 2.66 x 10-03 2.07 x 10-03 1.92 x 10-03 1.18 x 10-03 5.88 x 10-04 


PM10 0.159 0.135 1.27 x 10-01 1.03 x 10-01 8.75 x 10-02 4.77 x 10-02 2.39 x 10-02 


PM2.5 1.59 x 10-02 1.35 x 10-02 1.27 x 10-02 1.03 x 10-02 8.75 x 10-03 4.77 x 10-03 2.39 x 10-03 


 
Table 6-10. Proposed Action Volume Source Modeling Emission Rates (lbs/hour) 


Fugitive Dust/Vehicle Tailpipe 
Pollutant 73 trips/day 49 trips/day 48 trips/day 5 trips/day 3 trips/day 


NOx 2.03 x 10-05 1.37 x 10-05 1.70 x 10-04 1.30 x 10-06 7.45 x 10-07 


CO 5.823 x 10-02 3.909 x 10-02 7.14 x 10-04 3.988 x 10-03 2.393 x 10-03 


PM10 2.56 x 10-04 1.73 x 10-04 3.829 x 10-02 1.55 x 10-05 8.39 x 10-06 


PM2.5 1.10 x 10-03 7.28 x 10-04 3.829 x 10-03 8.87 x 10-05 5.90 x 10-05 


 
Table 6-11. Alternative B Volume Source Modeling Emission Rates (lbs/hour) Fugitive 


Dust/Vehicle Tailpipe 
Pollutant 55 trips/day 37 trips/day 36 trips/day 5 trips/day 3 trips/day 


NOx 3.89 x 10-04 2.57 x 10-04 2.55 x 10-04 3.09 x 10-05 1.68 x 10-05 


CO 8.18 x 10-04 5.64 x 10-04 5.35 x 10-04 8.87 x 10-05 5.90 x 10-05 


PM10 4.396 x 10-02 2.989 x 10-02 2.877 x 10-02 3.996 x 10-03 2.398 x 10-03 


PM2.5 4.396 x 10-03 2.989 x 10-03 2.877 x 10-03 3.996 x 10-04 2.398 x 10-04 


 
Table 6-12. Alternative C Volume Source Modeling Emission Rates (lbs/hour) Fugitive 


Dust/Vehicle Tailpipe 
Pollutant 91 trips/ 


day 
61 trips/ 


day 
13 trips/ 


day 
11 trips/ 


day 9 trips/ day 7 trips/day 5 trips/ day 3 trips/ 
day 


NOx 3.22 x 10-04 4.27 x 10-04 8.75 x 10-05 3.67 x 10-05 5.92 x 10-05 4.51 x 10-05 3.09 x 10-05 1.30 x 10-04 


CO 1.35 x 10-03 9.21 x 10-04 2.08 x 10-04 1.78 x 10-04 1.48 x 10-04 1.18 x 10-04 8.87 x 10-05 5.90 x 10-05 


PM10 7.27 x 10-02 4.87 x 10-02 0.0104 8.78 x 10-03 7.19 x 10-03 5.59 x 10-03 3.99 x 10-03 2.395 x 10-03 


PM2.5 7.27 x 10-03 4.87 x 10-03 1.04 x 10-03 8.78 x 10-04 7.19 x 10-04 5.59 x 10-04 3.99 x 10-04 2.395 x 10-04 
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Table 6-13. Alternative D Volume Source Modeling Emission Rates (lbs/hour) Fugitive 
Dust/Vehicle Tailpipe 


Pollutant 19 trips/day 18 trips/day 13 trips/day 12 trips/day 3 trips/day 
NOx 1.30 x 10-04 1.27 x 10-04 8.75 x 10-05 8.49 x 10-05 1.68 x 10-05 


CO 2.97 x 10-04 2.68 x 10-04 2.08 x 10-04 1.78 x 10-04 5.90 x 10-05 


PM10 1.515 x 10-02 1.435 x 10-02 1.036 x 10-02 9.567 x 10-03 2.392 x 10-03 


PM2.5 1.515 x 10-03 1.435 x 10-03 1.036 x 10-03 9.567 x 10-04 2.392 x 10-04 


 
Table 6-14. Alternative E Volume Source Modeling Emission Rates (lbs/hour) Fugitive 


Dust/Vehicle Tailpipe 
Pollutant 55 trips/day 37 trips/day 36 trips/day 9 trips/day 7 trips/day 3 trips/day 


NOx 3.89 x 10-04 2.57 x 10-04 2.55 x 10-04 5.92 x 10-05 4.51 x 10-05 1.68 x 10-05 


CO 8.18 x 10-04 5.64 x 10-04 5.35 x 10-04 1.48 x 10-04 1.18 x 10-04 5.90 x 10-05 


PM10 4.396 x 10-02 2.99 x 10-02 2.88 x 10-02 7.19 x 10-03 5.595 x 10-03 2.398 x 10-03 


PM2.5 4.396 x 10-03 2.99 x 10-03 2.88 x 10-03 7.19 x 10-04 5.595 x 10-04 2.398 x 10-04 


 
6.3 OPERATIONS CRITERIA POLLUTANT RESULTS 
 
Impacts from each alternative within the alternative specific near-field analysis area were 
estimated using dispersion modeling. Maximum impacts for all alternatives occurred from water 
truck traffic to the WEF. The predicted impacts are compared to applicable Utah and NAAQS 
standards and applicable PSD Class II increments. All comparisons with PSD Class II increments 
are intended only to evaluate potential significance, and do not represent a regulatory PSD 
increment consumption analysis. PSD increment consumption analyses are typically applied to 
large industrial sources during permitting, and are solely the responsibility of the State of Utah 
with EPA oversight. The maximum modeled concentration for NO2 reflects an adjustment by a 
factor of 0.75, in accordance with standard EPA methodology (60:153 FR 40469, Aug 9, 1995) to 
convert from the modeled NOx concentration to NO2.  
 
6.3.1 Alternative A (Proposed Action) 
 
Results of the near-field modeling for Alternative A for each pollutant of interest, and based on 
the highest predicted value from the five years of meteorological data modeled, with the added 
background concentrations, are presented in Table 6-15.  
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Table 6-15. Proposed Action Operations Predicted Impacts 


Pollutant Averaging 
Period 


Predicted 
Concentration 


(μg/m3) 


% of PSD 
Class II 


Increment 


Project + 
Background a 


(μg/m3) 


% of NAAQS 
(Project + 


Background) 
NO2 Annual b 14.7 58.8% 22.7 23% 


PM10 24-hour c 86.2 287% 104.2 69% 


PM2.5 
Annual 2.04 N/A 8.04 54% 


24-hour d 8.05 N/A 24.05 69% 


CO 
1-hour 256 N/A 6,581 16% 


8-hour 88.6 N/A 3,99 40% 
a With NO2 annual background 8 μg/m3 
a With PM10 24-hour background 18.0 μg/m3 
a With PM2.5 annual background 6 μg/m3 


a With PM2.5 24-hour background 16 μg/m3 


a With CO 1-hour background 6,325 μg/m3 
a With CO 8-hour background 3,910 μg/m3 


b Reported value converted from modeled NOx to NO2. 
c Represents 6th-high maximum concentration 


averaged over 5 years 
d Represents 8th-high maximum concentration 


averaged over 5 years 


 
Figure 6-1 illustrates the concentration contours for the highest 8th high 24-hr PM2.5 concentration 
under the Proposed Action. 
 
Figure 6-1. Proposed Action Average Maximum 8th High Predicted Operation PM2.5 24-


Hr Potential Impacts (μg/m3) 
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6.3.2 Alternative B (Restricted Annual Disturbance) 
 
Results of the near-field modeling for Alternative B for each pollutant of interest, and based on 
the highest predicted value from the five years of meteorological data modeled, with the added 
background concentrations, are presented in Table 6-16.  
 
Table 6-16. Alternative B Operations Predicted Impacts 


Pollutant Averaging 
Period 


Predicted 
Concentration 


(μg/m3) 


% of PSD 
Class II 


Increment 


Project + 
Background a 


(μg/m3) 


% of 
NAAQS 


(Project + 
Background) 


 
NO2 


b Annual 10.6 42.4% 18.6 19% 


PM10 24-hour c 66.6 222% 84.6 56% 


PM2.5 
Annual 2.26 NA 8.3 55% 


24-hour d 6.34 NA 22.g 64% 


CO 
1-hour 117 NA 6,442 16% 


8-hour 42.4 NA 3952 40% 
a With NO2 annual background 8 μg/m3 
a With PM10 24-hour background 18.0 μg/m3 
a With PM2.5 annual background 6 μg/m3 


a With PM2.5 24-hour background 16 μg/m3 


a With CO 1-hour background 6,325 μg/m3 
a With CO 8-hour background 3,910 μg/m3 


b Reported value converted from modeled NOx to 
NO2 


c Represents 6th-high maximum concentration 
averaged over 5 years 


d Represents 8th-high maximum concentration 
averaged over 5 years 


 
Figure 6-2 illustrates the concentration contours for the highest 8th high 24-hr PM2.5 concentration 
for Alternative B. 
 
Figure 6-2. Alternative B Average Maximum 8th High Predicted Operation PM2.5 24-Hr 
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6.3.3 Alternative C (Maximum Development) 
 
Results of the near-field modeling for Alternative C for each pollutant of interest, and based on 
the highest predicted value from the five years of meteorological data modeled, with the added 
background concentrations, are presented in Table 6-17. Under Alternative C, PM10 impacts are 
predicted to exceed the 24-hour NAAQS. 
 
Table 6-17. Alternative C Operations Predicted Impacts 


Pollutant Averaging 
Period 


Predicted 
Concentration 


(μg/m3) 


% of PSD 
Class II 


Increment 


Project + 
Background a 


(μg/m3) 


% of NAAQS 
(Project + 


Background) 
NO2 


b Annual 18.4 73.6% 26.4 26% 


PM10 24-hour c 105 357% 123 82% 


PM2.5 
Annual 2.55 NA 8.6 57% 


24-hour d 9.55 NA 25.6 73% 


CO 
1-hour 208 N/A 6,533 16% 


8-hour 71.5 N/A 3,982 40% 
a With NO2 annual background 8 μg/m3 
a With PM10 24-hour background 18.0 μg/m3 
a With PM2.5 annual background 6 μg/m3 


a With PM2.5 24-hour background 16 μg/m3 


a With CO 1-hour background 6,325 μg/m3 
a With CO 8-hour background 3,910 μg/m3 


b Reported value converted from modeled NOx to 
NO2 


c Represents 6th-high maximum concentration 
averaged over 5 years 


d Represents 8th-high maximum concentration 
averaged over 5 years 


 
Figure 6-3 illustrates the concentration contours for the highest 8th high 24-hr PM2.5 concentration 
for Alternative C. 
 
Figure 6-3. Alternative C Average Maximum 8th High Predicted Operation PM2.5 24-Hr 
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6.3.4 Alternative D (No Action) 
 
Results of the near-field modeling for Alternative D for each pollutant of interest, and based on 
the highest predicted value from the five years of meteorological data modeled, with the added 
background concentrations, are presented in Table 6-18.  
 
Table 6-18. Alternative D Operations Predicted Impacts 


Pollutant Averaging 
Period 


Predicted 
Concentration 


(μg/m3) 


% of PSD 
Class II 


Increment 


Project + 
Background a 


(μg/m3) 


% of NAAQS 
(Project + 


Background) 
NO2 


b Annual 3.6 14.4% 11.6 12% 
PM10 24-hourc 20.8 69% 38.8 26% 


PM2.5 
Annual 0.52 NA 6.52 43% 


24-hourd 1.97 NA 18.0 51% 


CO 1-hour 65.5 NA 6,391 16% 
8-hour 33 NA 3,943 39% 


a With NO2 annual background 8 μg/m3 
a With PM10 24-hour background 18.0 μg/m3 
a With PM2.5 annual background 6 μg/m3 


a With PM2.5 24-hour background 16 μg/m3 


a With CO 1-hour background 6,325 μg/m3 
a With CO 8-hour background 3,910 μg/m3 


b Reported value converted from modeled NOx to 
NO2 


c Represents 6th-high maximum concentration 
averaged over 5 years 


d Represents 8th-high maximum concentration 
averaged over 5 years 


 
Figure 6-4 illustrates the concentration contours for the highest 8th high 24-hr PM2.5 concentration 
for Alternative D. 
 
Figure 6-4. Alternative D Average Maximum 8th High Predicted Operation PM2.5 24-Hr 
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6.3.5 Alternative E (Directional Drilling) 
 
Results of the near-field modeling for Alternative E for each pollutant of interest, and based on 
the highest predicted value from the five years of meteorological data modeled, with the added 
background concentrations, are presented in Table 6-19.  
 
Table 6-19. Alternative E Operations Predicted Impacts 


Pollutant Averaging 
Period 


Predicted 
Concentration 


(μg/m3) 


% of PSD 
Class II 


Increment 


Project + 
Background a 


(μg/m3) 


% of NAAQS 
(Project + 


Background) 
NO2 


b Annual 10.6 42.4% 18.6 19% 


PM10 24-hour c 67.2 224% 85.2 57% 


PM2.5 
Annual 2.28 NA 8.3 55% 


24-hour d 6.41 NA 22.4 64% 


CO 
1-hour 117 NA 6,442 16% 


8-hour 61.8 NA 3,972 40% 
a With NO2 annual background 8 μg/m3 
a With PM10 24-hour background 18.0 μg/m3 
a With PM2.5 annual background 6 μg/m3 


a With PM2.5 24-hour background 16 μg/m3 


a With CO 1-hour background 6,325 μg/m3 
a With CO 8-hour background 3,910 μg/m3 


b Reported value converted from modeled NOx to 
NO2 


c Represents 6th-high maximum concentration 
averaged over 5 years 


d Represents 8th-high maximum concentration 
averaged over 5 years 


 
Figure 6-5 illustrates the concentration contours for the highest 8th high 24-hr PM2.5 concentration 
for Alternative E. 
 
Figure 6-5. Alternative E Average Maximum 8th High Predicted Operation PM2.5 24-Hr 
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6.4 HAP EMISSIONS 
 
The gas plant, WEF, and well pad sources were modeled as point sources with the release 
parameters listed in Table 6-20. 
 
Table 6-20. GASCO HAP Point Source Release Parametersa 


Source Stack height 
(m) 


Temperature 
(K) 


Exit Velocity 
(m/sec) 


Stack 
Diameter (m) 


Gas Plant (GP) Compressor Engine 
(Natural Gas) 


6.1 730 50 0.3048 


TO Unit (GP) 3.048 811 20 0.6 


Dehydrator Reboiler (GP) 4.6 700 2.84 0.2286 


Generator (WEF) 6.1 730 50 0.3048 


Separators (GP and Well pad) 4.6 700 2.84 0.2286 


Storage Tanks (Well pad) 6.7056 281 0.001 0.0508 
a Data is a combination of previous installation and typical manufacturers’ specifications. 
 
Tables 6-21 through Table 6-25 shows the estimated HAP emission rates from each individual 
facility for each alternative. Emissions from compressor engines were assumed to be reduced by 
85-percent for formaldehyde and acrolein and reduced by 50-percent for all other HAPs via an 
oxidation catalyst. HAP emissions from Glycol Dehydrator reboilers were assumed to be 
controlled by 95% through the use of a thermal oxidizer or similar device.  
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Table 6-21. GASCO Proposed Action HAP Emission Rates 


Facility 
Maximum Emission Rate (lbs/hour/pad) a 


Benzene Toluene Ethylbenzene Xylenes n-Hexane Formaldehyde Acetaldehyde Acrolein Methanol Naphthalene Dichlorobenzene 


Gas Plant (GP) 
Compressor 


Engine (Natural 
Gas) 


3.9 x 10-03 3.6 x 10-03 3.5 x 10-04 1.6 x 10-03 9.8 x 10-03 1.4 x 10-01 7.4 x 10-02 1.4 x 10-02 2.2 x 10-02 6.5 x 10-04 None 


TO Unit (GP) 0.532 1.507 0.077 1.524 0.032 None None None None None None 


Dehydrator 
Reboiler (GP) 1.6 x 10-06 2.6 x 10-06 None None 1.4 x 10-03 5.6 x 10-05 None None None 4.6 x 10-07 9.0 x 10-07 


Generator (WEF) 9.5 x 10-03 8.8 x 10-03 8.6 x 10-04 4.0 x 10-03 2.4 x 10-02 1.1 0.18 0.11 5.4 x 10-02 1.6 x 10-03 None 


Separators (GP 
& Well pad) 1.1 x 10-06 1.8 x 10-06 None None 9.3 x 10-04 3.9 x 10-05 None None None 3.2 x 10-07 6.2 x 10-07 


Storage Tanks 
(Well pad) 1.6 x 10-03 2.7 x 10-03 1.3 x 10-04 8.8 x 10-04 4.2 x 10-03 None None None None None None 


a Emission rates are based on assumption that facilities would operate continuously for a year  
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Table 6-22. GASCO Alternative B HAP Emission Rates 


Facility 
Maximum Emission Rate (lbs/hour/pad) a 


Benzene Toluene Ethylbenzene Xylenes n-Hexane Formaldehyde Acetaldehyde Acrolein Methanol Naphthalene Dichlorobenzene 


Gas Plant (GP) 
Compressor 


Engine (Natural 
Gas) 


2.83 x 10-03 2.62 x 10-03 2.55 x 10-04 1.18 x 10-03 7.14 x 10-03 1.02 x 10-01 5.38 x 10-02 9.92 x 10-03 1.61 x 10-02 4.78 x 10-04 None 


TO Unit (GP) 0.308 0.871 0.044 0.891 0.019 None None None None None None 


Dehydrator 
Reboiler (GP) 1.6 x 10-06 2.6 x 10-06 None None 1.4 x 10-03 5.6 x 10-05 None None None 4.6 x 10-07 9.0 x 10-07 


Generator (WEF) 6.976 x 10-03 6.468 x 10-03 6.294 x 10-04 2.917 x 10-03 1.760 x 10-02 0.837 0.132 8.149 x 10-02 3.963 x 10-02 1.18 x 10-03 None 


Separators (GP 
& Well pad) 1.1 x 10-06 1.8 x 10-06 None None 9.3 x 10-04 3.9 x 10-05 None None None 3.2 x 10-07 6.2 x 10-07 


Storage Tanks 
(Well pad) 1.6 x 10-03 2.7 x 10-03 1.3 x 10-04 8.8 x 10-04 4.2 x 10-03 None None None None None None 


a Emission rates are based on assumption that facilities would operate continuously for a year 
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Table 6-23. GASCO Alternative C HAP Emission Rates 


Facility 
Maximum Emission Rate (lbs/hour/pad) a 


Benzene Toluene Ethylbenzene Xylenes n-Hexane Formaldehyde Acetaldehyde Acrolein Methanol Naphthalene Dichlorobenzene 


Gas Plant (GP) 
Compressor 


Engine (Natural 
Gas) 


4.79 x 10-03 4.44 x 10-03 4.33 x 10-04 2.00 x 10-03 1.21 x 10-02 1.73 x 10-01 9.11 x 10-02 1.68 x 10-02 2.72 x 10-02 8.11 x 10-04 None 


TO Unit (GP) 0.513 1.452 0.074 1.485 0.032 None None None None None None 


Dehydrator 
Reboiler (GP) 1.6 x 10-06 2.6 x 10-06 None None 1.4 x 10-03 5.6 x 10-05 None None None 4.6 x 10-07 9.0 x 10-07 


Generator (WEF) 1.21 x 10-02 1.12 x 10-02 1.09 x 10-03 5.04 x 10-03 3.04 x 10-02 1.446 0.229 0.141 6.85 x 10-02 6.79 x 10-05 None 


Separators (GP 
& Well pad) 1.1 x 10-06 1.8 x 10-06 None None 9.3 x 10-04 3.9 x 10-05 None None None 3.2 x 10-07 6.2 x 10-07 


Storage Tanks 
(Well pad) 1.6 x 10-03 2.7 x 10-03 1.3 x 10-04 8.8 x 10-04 4.2 x 10-03 None None None None None None 


a Emission rates are based on assumption that facilities would operate continuously for a year  
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Table 6-24. GASCO Alternative D HAP Emission Rates 


Facility 
Maximum Emission Rate (lbs/hour/pad) a 


Benzene Toluene Ethylbenzene Xylenes n-Hexane Formaldehyde Acetaldehyde Acrolein Methanol Naphthalene Dichlorobenzene 


Gas Plant (GP) 
Compressor 


Engine (Natural 
Gas) 


9.43 x 10-04 8.74 x 10-04 8.51 x 10-05 3.94 x 10-04 2.38 x 10-03 3.39 x 10-02 1.79 x 10-02 3.30 x 10-03 5.36 x 10-03 1.59 x 10-04 None 


TO Unit (GP) 0.103 0.290 0.015 0.297 0.006 None None None None None None 


Dehydrator 
Reboiler (GP) 1.6 x 10-06 2.6 x 10-06 None None 1.4 x 10-03 5.6 x 10-05 None None None 4.6 x 10-07 9.0 x 10-07 


Generator (WEF) 2.537 x 10-03 2.352 x 10-03 2.289 x 10-04 1.061 x 10-03 6.399 x 10-03 0.304 4.820 x 10-02 2.963 x 10-02 1.441 x 10-02 4.29 x 10-04 None 


Separators (GP 
& Well pad) 1.1 x 10-06 1.8 x 10-06 None None 9.3 x 10-04 3.9 x 10-05 None None None 3.2 x 10-07 6.2 x 10-07 


Storage Tanks 
(Well pad) 1.6 x 10-03 2.7 x 10-03 1.3 x 10-04 8.8 x 10-04 4.2 x 10-03 None None None None None None 


a Emission rates are based on assumption that facilities would operate continuously for a year  
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Table 6-25. GASCO Alternative E HAP Emission Rates 


Facility 


Maximum Emission Rate (lbs/hour/pad) a 


Benzene Toluene Ethylbenzene Xylenes n-Hexane Formaldehyde Acetaldehyde Acrolein Methanol Naphthalene Dichlorobenzene 


Gas Plant (GP) 
Compressor 


Engine (Natural 
Gas) 


2.83 x 10-03 2.62 x 10-03 2.55 x 10-04 1.18 x 10-03 7.14 x 10-03 1.02 x 10-01 5.38 x 10-02 9.92 x 10-03 1.61 x 10-02 4.78 x 10-04 None 


TO Unit (GP) 0.308 0.871 0.044 0.891 0.019 None None None None None None 


Dehydrator 
Reboiler (GP) 1.6 x 10-06 2.6 x 10-06 None None 1.4 x 10-03 5.6 x 10-05 None None None 4.6 x 10-07 9.0 x 10-07 


Generator (WEF) 6.98 x 10-03 6.47 x 10-03 6.29 x 10-04 2.92 x 10-03 1.76 x 10-02 0.837 0.132 8.15 x 10-02 3.96 x 10-02 1.18 x 10-03 None 


Separators (GP 
& Well pad) 1.1 x 10-06 1.8 x 10-06 None None 9.3 x 10-04 3.9 x 10-05 None None None 3.2 x 10-07 6.2 x 10-07 


Storage Tanks 
(Well pad) 1.6 x 10-03 2.7 x 10-03 1.3 x 10-04 8.8 x 10-04 4.2 x 10-03 None None None None None None 


a Emission rates are based on assumption that facilities would operate continuously for a year 
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6.5 OPERATIONS HAZARDOUS AIR POLLUTANT RESULTS 
 
The maximum results for Alternatives A through Alternative E occurred near the gas plant. 
Modeled results were compared to the Utah screening levels, and the acute, chronic, and 
carcinogenic thresholds listed in Section 4.0 for each applicable HAP. Impacts from HAPs with 
predicted emissions greater than 0.5-ton per year were compared to all criteria. Short-term 
impacts from HAP exposure were assessed by comparing one-hour average impacts to the HAP-
specific acute REL (reference exposure level) and annual average impacts to the HAP-specific 
RfC (reference concentration for continuous inhalation exposure). The REL is the acute 
concentration at or below which no adverse health effects are expected. The RfC is the average 
concentration, i.e., an annual average, at or below which no long-term adverse health effects are 
expected. Both of these guideline values are for non-cancer effects. 
 
Screening level risk assessment involves application of a HAP specific unit risk factor. The unit 
risk factor is an upper-bound estimate of the probability of one additional person contracting 
cancer based on continuous exposure to 1-ug/m3 of the substance over a 70-year lifetime. Annual 
average concentrations of carcinogenic HAPs were modeled and expressed as a long-term cancer 
risk (based on 70- year exposure) using the HAP specific unit risk factor. The risk from long-term 
exposure to carcinogenic HAP emissions is assessed by comparison to the generally acceptable 
risk range of one additional cancer per one million exposed persons (1 x 10-6) to one additional 
cancer per ten thousand exposed persons (1 x 10-4) (EPA 1993). 
 
Exposure adjustment factors are calculated to adjust for actual exposure times. Cancer risk is 
estimated for two exposure scenarios: the most likely exposure (MLE) that individuals will 
experience, and the maximally exposed individual (MEI).  
 
The MLE was assumed to apply to people living in the GASCO Uinta Basin project area. For the 
MLE exposure adjustment factor, it is assumed a family stays at a residence an average of nine 
years and spends 64 percent of the day away from the home (EPA 1997). It is further assumed 
that households are exposed to one-quarter of the maximum concentration the remaining (36 
percent) of the time. This results in an adjustment factor of 0.095 
[(9/70)*((0.64*1)+(0.36*0.25))]. 
 
An example of an MEI could be a Project Area pumper that visits well sites daily and lives near a 
well pad. For the MEI exposure adjustment factor, exposure is assumed to occur continuously (24 
hours per day, 365 days per year) for the life of project (assumed to be 45 years). This results in 
an adjustment factor of 0.643 [45/70]. 
 
EPA’s first guidelines on carcinogen risk assessment assumed that risks exist at any dose (EPA 
1986). More recent data show that there are some exceptions to this assumption however it is still 
the default when there is a lack of data (EPA 2007). Therefore carcinogenic risk was assessed for 
the known, probable, and possible human carcinogens (possible human meaning known animal 
carcinogen) associated with the Proposed Action with existing unit risk factors (EPA 2007). 
 
For carcinogenic HAPs that were not modeled (1,3-Butadiene, 1,1,2,2-Tetrachloroethane, 1,1,2-
Trichloroethane, 1,3-Dichloropropene, carbon tetrachloride, ethylene dibromide, methylene 
chloride, vinyl chloride, benzo(b)fluoranthene, and chrysene) impacts were scaled from methanol 
emissions using predicted annual emission rates. The rationale behind this method is that the non-
modeled HAP emissions and methanol emissions originate from the same sources (compressor 
engines and the WEF generator which were modeled separately). As a test case this method was 
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used to accurately predict the modeled impact of acetaldehyde. The calculation for the Proposed 
Action acetaldehyde is shown below: 
 
(Acetaldehyde emission, gas plant (1.29 tons per year)) X (Max modeled methanol impact (0.05 
µg/m3)) / (Methanol emission at a gas plant (0.38 tons per year))  = 0.17 µg/m3  
 
( compare to the 0.17 µg/m3 maximum acetaldehyde modeled impact) 
 
6.5.1 Alternative A (Proposed Action) 
 
Table 6-26 presents the Proposed Action predicted results in comparison to the State of Utah 
TSLs for averaging periods of 1-hour (short-term) and 24-hour (chronic). None of the HAPs 
exceed Utah TSLs. 
 
Table 6-26. GASCO Proposed Action Utah Toxic Screening Level (TSL) Impacts 


Pollutant and Averaging Time 
Predicted Maximum 


Impact 
(µg/m3) 


Toxic Screening 
Levels b 
(µg/m3) 


Percent of 
TSL 


Formaldehyde (1-hour) 23.3 36.8 63.3% 


Acrolein (1-hour) 2.26 22.9 9.87% 


Acetaldehyde (1-hour) 12.3 4,504 0.27% 


Benzene a (24-hour) 3.79 53.2 7.12% 


Toluene (24-hour) 10.5 2,512 0.42% 


Ethylbenzene (24-hour) 0.54 14,473 <0.01% 


Xylenes (24-hour) 10.6 14,473 0.07% 


n-Hexane (24-hour) 2.37 5,875 0.04% 


Methanol (24-hour) 1.19 9,282 0.01% 
a Although there exists an acute TLV for benzene, the State of Utah does not apply a comparison to an acute TSL since the chronic 
TSL is more stringent. 
b Source: Utah Department of Environmental Quality – Division of Air Quality (2008). 
 
Table 6-27 presents the acute RELs and RfCs for non-cancer effects for the Proposed Action. 
The predicted maximum concentrations of all HAPs are compared against the REL and RfC for 
each pollutant. Predicted concentrations of acrolein for the Proposed Action exceed both the acute 
REL and the RfC. The sources of acrolein for the Proposed Action include the compressor 
engines and the WEF generator. Acrolein is a very reactive compound with a half-life in air of 1-
day. Exposure to lower levels of acrolein can cause eye, nose, and throat irritation, and can lower 
breathing rates. Higher levels of acrolein can damage the lungs and cause death (ATSDR 2007). 
For perspective the annual average ambient urban background in California is 0.15 µg/m3 with a 
95th percentile of 0.3 µg/m3. Acrolein levels measured in smoky bars and restaurants ranged from 
2.3 to 275 µg/m3 (OEHHA 2001). A public draft is available through the OEHHA website (dated 
November 7, 2007) increasing the acute REL to 2.3 µg/m3, and increasing the chronic level to 0.1 
µg/m3 (OEHHA 2007). The ACGIH has set a threshold limit ceiling value that should never be 
exceeded in a work environment at 229 µg/m3 (ACGIH 2007). EPA’s website documentation for 
the acrolein RfC indicates EPA has medium confidence in the RfC as it is based on medium 
quality data. (http://www.epa.gov/iris/subst/0364.htm) 
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Table 6-27. GASCO Proposed Action Non-Carcinogenic Acute REL and RfC Impacts  


HAP REL 
(µg/m3) 


Predicted 
Maximum 


1-Hour 
Impact 
(µg/m3) 


% of 
REL 


RfC f 
(µg/m3) 


Predicted 
Maximum 


Annual 
Impact 
(µg/m3) 


% of RfC 


Acrolein 0.19 a 2.26 1189% 0.02 0.04 200% 
Acrolein 69 b 2.26 3.28% 0.06 g 0.04 66.7% 
Acrolein 230 c 2.26 0.98% 6.9 h 0.73 10.6% 
Acrolein 450 d 2.26 0.50% - - - 
Acrolein 2.5 i 2.26 66% - - - 


Formaldehyde 94 a 23.3 24.8% 9.8 0.43 4.39% 
Formaldehyde 55 i 23.3 31% - - - 
Acetaldehyde 81000 b 12.3 0.02% 9 0.23 2.56% 
Acetaldehyde 470 i 12.3 2% - - - 


Benzene 1,300 a, e 11.2 0.86% 30 0.26 0.87% 
Benzene 160,000 d 24.7 0.02%       
Toluene 37,000 a 69.9 0.19% 5,000 0.7 0.01% 


Ethylbenzene 350,000 d 3.56 0.001% 1,000 0.04 <0.01% 
Xylenes 22,000 a 70.7 0.32% 100 0.68 0.68% 


n-Hexane 390,000 d 13.0 0.003% 700 0.23 0.03% 
Methanol 28,000 a 3.68 0.01% 4,000 0.07 <0.01% 


a California EPA Reference Exposure Level (REL) for no adverse effects EPA Air Toxics Database, Table 2 (EPA 2007a) 
b Acute Exposure Guideline Level (AEGL) for 1-hr and 8-hr exposure with mild effects for once-in-a-lifetime (rare) exposure (for 
exposure from spills or catastrophic releases), Table 2 (EPA 2007a) 
c Acute Exposure Guideline Level (AEGL) for 1-hr and 8-hr exposure with moderate effects for once-in-a-lifetime (rare) exposure (for 
exposure from spills or catastrophic releases), Table 2 (EPA 2007a) 
d Immediately Dangerous to Life or Health (IDLH)/10, EPA Air Toxics Database, Table 2 (EPA 2007a) since no available REL 
e REL for benzene is based on a 6-hr exposure (OEHHA 1999), predicted concentration is a 6-hr average. 
f EPA Air Toxics Database, Table 1 (EPA 2007a) 
g California EPA chronic REL 
h Minimum risk level for 1-14-day exposure for no adverse effects set by Agency for Toxic Substances and Disease Registry 
(ATSDR) from Table 2 (EPA 2007a) compared to 24-hr predicted concentration 
i 1-hour Acute REL, CA OEHHA, December 2008 
 
Table 6-28 presents the unit risk factor, exposure adjustment factor, and the estimated cancer risk 
for the MLE and MEI exposure scenarios for the Proposed Action known, probable, and possible 
carcinogenic HAPs. The unit risk factor is a slope factor that when multiplied by the ambient air 
concentration provides an estimate of the probability of one additional person contracting cancer 
based on continuous exposure over a 70-year lifetime. A range of unit risk factors is available for 
benzene. All estimated risks are within the acceptable range. 
 
Table 6-28. GASCO Proposed Action Potential Carcinogenic HAP Risk 


Exposure 
Scenario HAP 


Unit Risk 
Factor 


(1/µg/m3) 


Exposure 
Adjustment 


Factor 


Modeled 
Annual Impact 


(µg/m3) 
Cancer Risk 


MLE 


Benzene 
2.2 x 10-06 


to 
7.8 x 10-06 


0.095 0.26 
5.4 x 10-08 


to 
1.9 x 10-07 


Formaldehyde 1.3 x 10-5 0.095 0.43 5.3 x 10-07 


Acetaldehyde 2.2 x 10-6 0.095 0.23 4.8 x 10-08 


1,3-Butadiene 3 x 10-5 0.095 7.5 x 10-03 2.1 x 10-08 


1,1,2,2-Tetrachloroethane 5.9 x 10-6 0.095 1.1 x 10-03 6.3 x 10-10 


1,1,2-Trichloroethane 1.6 x 10-5 0.095 8.9 x 10-04 1.4 x 10-09 


1,3-Dichloropropene 4 x 10-6 0.095 7.4 x 10-04 2.8 x 10-10 
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Table 6-28. GASCO Proposed Action Potential Carcinogenic HAP Risk 


Exposure 
Scenario HAP 


Unit Risk 
Factor 


(1/µg/m3) 


Exposure 
Adjustment 


Factor 


Modeled 
Annual Impact 


(µg/m3) 
Cancer Risk 


Carbon Tetrachloride 1.5 x 10-5 0.095 1.0 x 10-03 1.5 x 10-09 


Dichlorobenzene 1.1 x 10-5 0.095 6.0 x 10-05 6.3 x 10-11 


Ethylene Dibromide 6 x 10-4 0.095 1.2 x 10-03 7.1 x 10-08 


Methylene Chloride 4.7 x 10-7 0.095 5.6 x 10-04 2.5 x 10-11 


Naphthalene 3.4 x 10-5 0.095 1.6 x 10-03 5.3 x 10-09 


Vinyl Chloride 8.8 x 10-6 0.095 4.2 x 10-04 3.5 x 10-11 


Benzo(b)fluoranthene a 1.1 x 10-4 0.095 4.6 x 10-06 4.9 x 10-11 


Chrysene a 1.1 x 10-5 0.095 1.9 x 10-05 2.0 x 10-11 


TOTAL MLE RISK 8.7 x 10-07 


MEI 


Benzene 
2.2 x 10-06 


to 
7.8 x 10-06 


0.40 0.26 
3.7 x 10-07  


to 
1.3 x 10-06 


Formaldehyde 1.3 x 10-5 0.643 0.43 3.6 x 10-06 


Acetaldehyde 2.2 x 10-6 0.643 0.23 3.3 x 10-07 


1,3-Butadiene 3 x 10-5 0.643 7.5 x 10-03 1.4 x 10-07 


1,1,2,2-Tetrachloroethane 5.9 x 10-6 0.643 1.1 x 10-03 4.2 x 10-09 


1,1,2-Trichloroethane 1.6 x 10-5 0.643 8.9 x 10-04 9.2 x 10-09 


1,3-Dichloropropene 4 x 10-6 0.643 7.4 x 10-04 1.9 x 10-09 


Carbon Tetrachloride 1.5 x 10-5 0.643 1.0 x 10-03 9.9 x 10-09 


Dichlorobenzene 1.1 x 10-5 0.643 6.0 x 10-05 4.2 x 10-10 


Ethylene Dibromide 6 x 10-4 0.643 1.2 x 10-03 4.8 x 10-07 


Methylene Chloride 4.7 x 10-7 0.643 5.6 x 10-04 1.7 x 10-10 


Naphthalene 3.4 x 10-5 0.643 1.6 x 10-03 3.6 x 10-08 


Vinyl Chloride 8.8 x 10-6 0.643 4.2 x 10-04 2.4 x 10-10 


Benzo(b)fluoranthene a 1.1 x 10-4 0.643 4.6 x 10-06 3.3 x 10-10 


Chrysene a 1.1 x 10-5 0.643 1.9 x 10-05 1.4 x 10-10 


TOTAL MEI RISK 5.9 x 10-06 
a Pollutant is a HAP because it is polycyclic organic matter (POM) 
MEI = maximally exposed individual 
MLE = most likely exposure 
 
There is uncertainty associated with adding cancer risk values together although it is commonly 
done for carcinogens having similar modes of action or target organs. For example the only two 
known human carcinogens in Table 6-28, benzene and vinyl chloride, cause different types of 
cancer; leukemia, and lung respectively. However formaldehyde , a suspected human carcinogen 
is suspected to cause leukemia and therefore it is reasonable to add benzene and formaldehyde 
risk numbers together. 
 
6.5.2 Alternative B (Restricted Disturbance) 
 
Table 6-29 presents the Alternative B predicted results in comparison to the State of Utah TSLs 
for averaging periods of 1-hour (short-term) and 24-hour (chronic).  
 







Near-Field Air Quality Technical Support Document 


H-48 


Table 6-29. GASCO Alternative B Utah Toxic Screening Level (TSL) Impacts 


Pollutant and Averaging Time 
Predicted Maximum 


Impact 
(µg/m3) 


Toxic Screening 
Levels b 
(µg/m3) 


Percent of 
TSL 


Formaldehyde (1-hour) 16.9 36.8 46% 


Acrolein (1-hour) 1.65 22.9 7.2% 


Acetaldehyde (1-hour) 8.93 4,504 0.2% 


Benzene a (24-hour) 2.46 53.2 4.6% 


Toluene (24-hour) 6.87 2,512 0.3% 


Ethylbenzene (24-hour) 0.35 14,473 <0.01% 


Xylenes (24-hour) 7.00 14,473 0.05% 


n-Hexane (24-hour) 2.43 5,875 0.04% 


Methanol (24-hour) 0.86 9,282 0.01% 
a Although there exists an acute TLV for benzene, the State of Utah does not apply a comparison to an acute TSL since the chronic 
TSL is more stringent. 
b Source: Utah Department of Environmental Quality – Division of Air Quality (2008). 
 
Table 6-30 presents the acute RELs and RfCs for non-cancer effects for Alternative B. The 
predicted maximum concentrations of all HAPs are compared against the REL and RfC for each 
pollutant.  
 
Table 6-30. GASCO Alternative B Non-Carcinogenic Acute REL and RfC Impacts  


HAP REL 
(µg/m3) 


Predicted 
Maximum 


1-Hour 
Impact 
(µg/m3) 


% of 
REL 


RfC f 
(µg/m3) 


Predicted 
Maximum 


Annual 
Impact 
(µg/m3) 


% of RfC 


Acrolein 0.19 a 1.65 868% 0.02 0.03 150% 


Acrolein 69 b 1.65 2.39% 0.06 g 0.03 50.0% 


Acrolein 230 c 1.65 0.72% 6.9 h 0.53 7.68% 


Acrolein 450 d 1.65 0.37% - - - 


Acrolein 2.5 i 1.65 66.0% - - - 


Formaldehyde 94 a 16.9 31% 9.8 0.33 3.37% 


Formaldehyde 55 i 16.9  - - - 


Acetaldehyde 81000 b 8.93 0.01% 9 0.17 1.89% 


Acetaldehyde 470 i 8.93 2% - - - 


Benzene 1,300 a,e 8.08 0.62% 30 0.16 0.53% 


Benzene 160,000 d 15.4 0.01%     -  


Toluene 37,000 a 43.5 0.12% 5,000 0.42 0.01% 


Ethylbenzene 350,000 d 2.21 <0.01% 1,000 0.02 <0.01% 


Xylenes 22,000 a 44.5 0.20% 100 0.41 0.41% 


n-Hexane 390,000 d 12.8 <0.01% 700 0.23 0.03% 


Methanol 28,000 a 2.67 0.01% 4,000 0.05 <0.01% 
a California EPA Reference Exposure Level (REL) for no adverse effects EPA Air Toxics Database, Table 2 (EPA 2007a) 
b Acute Exposure Guideline Level (AEGL) for 1-hr and 8-hr exposure with mild effects for once-in-a-lifetime (rare) exposure (for 
exposure from spills or catastrophic releases), Table 2 (EPA 2007a) 
c Acute Exposure Guideline Level (AEGL) for 1-hr and 8-hr exposure with moderate effects for once-in-a-lifetime (rare) exposure (for 
exposure from spills or catastrophic releases), Table 2 (EPA 2007a) 
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d Immediately Dangerous to Life or Health (IDLH)/10, EPA Air Toxics Database, Table 2 (EPA 2007a) since no available REL 
e REL for benzene is based on a 6-hr exposure (OEHHA 1999), predicted concentration is a 6-hr average. 
f EPA Air Toxics Database, Table 1 (EPA 2007a) 
g California EPA chronic REL 
h Minimum risk level for 1-14-day exposure for no adverse effects set by Agency for Toxic Substances and Disease Registry 
(ATSDR) from Table 2 (EPA 2007a) compared to 24-hr predicted concentration 
i 1-hour Acute REL, CA OEHHA, December 2008 
 
Table 6-31 presents the unit risk factor, exposure adjustment factor, and the estimated cancer risk 
for the MLE and MEI exposure scenarios for Alternative B known, probable, and possible 
carcinogenic HAPs. The unit risk factor is a slope factor that when multiplied by the ambient air 
concentration provides an estimate of the probability of one additional person contracting cancer 
based on continuous exposure over a 70-year lifetime. A range of unit risk factors is available for 
benzene. All estimated risks are within the acceptable range. 
 
Table 6-31. GASCO Alternative B Potential Carcinogenic HAP Risk 


Exposure 
Scenario HAP 


Unit Risk 
Factor 


(1/µg/m3) 


Exposure 
Adjustment 


Factor 


Modeled 
Annual Impact 


(µg/m3) 
Cancer Risk 


MLE 


Benzene 
2.2 x 10-06 


to 
7.8 x 10-06 


0.095 0.16 
3.3 x 10-08 


to 
1.2 x 10-07 


Formaldehyde 1.3 x 10-5 0.095 0.33 4.1 x 10-07 


Acetaldehyde 2.2 x 10-6 0.095 0.17 3.6 x 10-08 


1,3-Butadiene 3 x 10-5 0.095 5.3 x 10-03 1.5 x 10-08 


1,1,2,2-Tetrachloroethane 5.9 x 10-6 0.095 8.0 x 10-04 4.5 x 10-10 


1,1,2-Trichloroethane 1.6 x 10-5 0.095 6.4 x 10-04 9.7 x 10-10 


1,3-Dichloropropene 4 x 10-6 0.095 5.3 x 10-04 2.0 x 10-10 


Carbon Tetrachloride 1.5 x 10-5 0.095 7.3 x 10-04 1.0 x 10-09 


Dichlorobenzene 1.1 x 10-5 0.095 5.0 x 10-05 5.2 x 10-11 


Ethylene Dibromide 6 x 10-4 0.095 8.9 x 10-04 5.1 x 10-08 


Methylene Chloride 4.7 x 10-7 0.095 4.0 x 10-04 1.8 x 10-11 


Naphthalene 3.4 x 10-5 0.095 1.6 x 10-03 5.0 x 10-09 


Vinyl Chloride 8.8 x 10-6 0.095 3.0 x 10-04 2.5 x 10-11 


Benzo(b)fluoranthene a 1.1 x 10-4 0.095 3.3 x 10-06 3.5 x 10-11 


Chrysene a 1.1 x 10-5 0.095 1.4 x 10-05 1.4 x 10-11 


TOTAL MLE RISK 6.4 x 10-07 


MEI 


Benzene 
2.2 x 10-06 


to 
7.8 x 10-06 


0.40 0.16 
2.3 x 10-07  


to 
8.0 x 10-07 


Formaldehyde 1.3 x 10-5 0.643 0.33 2.8 x 10-06 


Acetaldehyde 2.2 x 10-6 0.643 0.17 2.4 x 10-07 


1,3-Butadiene 3 x 10-5 0.643 5.3 x 10-03 1.0 x 10-07 


1,1,2,2-Tetrachloroethane 5.9 x 10-6 0.643 8.0 x 10-04 3.0 x 10-09 


1,1,2-Trichloroethane 1.6 x 10-5 0.643 6.4 x 10-04 6.5 x 10-09 


1,3-Dichloropropene 4 x 10-6 0.643 5.3 x 10-04 1.4 x 10-09 


Carbon Tetrachloride 1.5 x 10-5 0.643 7.3 x 10-04 7.1 x 10-09 


Dichlorobenzene 1.1 x 10-5 0.643 5.0 x 10-05 3.5 x 10-10 
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Table 6-31. GASCO Alternative B Potential Carcinogenic HAP Risk 


Exposure 
Scenario HAP 


Unit Risk 
Factor 


(1/µg/m3) 


Exposure 
Adjustment 


Factor 


Modeled 
Annual Impact 


(µg/m3) 
Cancer Risk 


Ethylene Dibromide 6 x 10-4 0.643 8.9 x 10-04 3.4 x 10-07 


Methylene Chloride 4.7 x 10-7 0.643 4.0 x 10-04 1.2 x 10-10 


Naphthalene 3.4 x 10-5 0.643 1.6 x 10-03 3.4 x 10-08 


Vinyl Chloride 8.8 x 10-6 0.643 3.0 x 10-04 1.7 x 10-10 


Benzo(b)fluoranthene a 1.1 x 10-4 0.643 3.3 x 10-06 2.3 x 10-10 


Chrysene a 1.1 x 10-5 0.643 1.4 x 10-05 9.8 x 10-11 


TOTAL MEI RISK 4.3 x 10-06 
a Pollutant is a HAP because it is polycyclic organic matter (POM) 
 
There is uncertainty associated with adding cancer risk values together although it is commonly 
done for carcinogens having similar modes of action or target organs. For example the only two 
known human carcinogens in Table 6-31, benzene and vinyl chloride, cause different types of 
cancer; leukemia, and lung respectively. However formaldehyde , a suspected human carcinogen 
is suspected to cause leukemia and therefore it is reasonable to add benzene and formaldehyde 
risk numbers together. 
 
6.5.3 Alternative C (Maximum Development) 
 
Table 6-32 presents the Alternative C predicted results in comparison to the State of Utah TSLs 
for averaging periods of 1-hour (short-term) and 24-hour (chronic).  
 
Table 6-32. GASCO Alternative C Utah Toxic Screening Level (TSL) Impacts 


Pollutant and Averaging Time 
Predicted Maximum 


Impact 
(µg/m3) 


Toxic Screening 
Levels b 
(µg/m3) 


Percent of 
TSL 


Formaldehyde (1-hour) 28.9 36.8 79% 


Acrolein (1-hour) 2.81 22.9 12.3% 


Acetaldehyde (1-hour) 15.2 4,504 0.3% 


Benzene a (24-hour) 3.69 53.2 6.9% 


Toluene (24-hour) 10.2 2,512 0.4% 


Ethylbenzene (24-hour) 0.53 14,473 0.004% 


Xylenes (24-hour) 10.3 14,473 0.07% 


n-Hexane (24-hour) 2.37 5,875 0.04% 


Methanol (24-hour) 1.48 9,282 0.02% 
a Although there exists an acute TLV for benzene, the State of Utah does not apply a comparison to an acute TSL since the chronic 
TSL is more stringent. 
b Source: Utah Department of Environmental Quality – Division of Air Quality (2008). 
 
Table 6-33 presents the acute RELs and RfCs for non-cancer effects for Alternative C. The 
predicted maximum concentrations of all HAPs are compared against the REL and RfC for each 
pollutant.  
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Table 6-33. GASCO Alternative C Non-Carcinogenic Acute REL and RfC Impacts  


HAP REL 
(µg/m3) 


Predicted 
Maximum 


1-Hour 
Impact 
(µg/m3) 


% of 
REL 


RfC f 
(µg/m3) 


Predicted 
Maximum 


Annual 
Impact 
(µg/m3) 


% of RfC 


Acrolein 0.19 a 2.81 1479% 0.02 0.05 250% 
Acrolein 69 b 2.81 4.07% 0.06 g 0.05 83.3% 
Acrolein 230 c 2.81 1.22% 6.9 h 0.91 13.2% 
Acrolein 450 d 2.81 0.62% - - - 
Acrolein 2.5 i 2.81 112%    


Formaldehyde 94 a 28.9 30.7% 9.8 0.54 5.51% 
Formaldehyde 55 i 28.9 53%    
Acetaldehyde 81000 b 15.2 0.02% 9 0.28 3.11% 
Acetaldehyde 470 i 15.2 3%    


Benzene 1,300 a, e 10.8 0.83% 30 0.23 0.77% 
Benzene 160,000 d 21.2 0.01%       
Toluene 37,000 a 67.3 0.18% 5,000 0.67 0.01% 


Ethylbenzene 350,000 d 3.44 <0.01% 1,000 0.03 <0.01% 
Xylenes 22,000 a 68.9 0.31% 100 0.67 0.67% 


n-Hexane 390,000 d 13.0 <0.01% 700 0.24 0.03% 
Methanol 28,000 a 4.55 0.02% 4,000 0.08 <0.01% 


a California EPA Reference Exposure Level (REL) for no adverse effects EPA Air Toxics Database, Table 2 (EPA 2007a) 
b Acute Exposure Guideline Level (AEGL) for 1-hr and 8-hr exposure with mild effects for once-in-a-lifetime (rare) exposure (for 
exposure from spills or catastrophic releases), Table 2 (EPA 2007a) 
c Acute Exposure Guideline Level (AEGL) for 1-hr and 8-hr exposure with moderate effects for once-in-a-lifetime (rare) exposure (for 
exposure from spills or catastrophic releases), Table 2 (EPA 2007a) 
d Immediately Dangerous to Life or Health (IDLH)/10, EPA Air Toxics Database, Table 2 (EPA 2007a) since no available REL 
e REL for benzene is based on a 6-hr exposure (OEHHA 1999), predicted concentration is a 6-hr average. 
f EPA Air Toxics Database, Table 1 (EPA 2007a) 
g California EPA chronic REL 
h Minimum risk level for 1-14-day exposure for no adverse effects set by Agency for Toxic Substances and Disease Registry 
(ATSDR) from Table 2 (EPA 2007a) compared to 24-hr predicted concentration 
i 1-hour Acute REL, CA OEHHA, December 2008 
 
 
Table 6-34 presents the unit risk factor, exposure adjustment factor, and the estimated cancer risk 
for the MLE and MEI exposure scenarios for Alternative C known, probable, and possible 
carcinogenic HAPs. The unit risk factor is a slope factor that when multiplied by the ambient air 
concentration provides an estimate of the probability of one additional person contracting cancer 
based on continuous exposure over a 70-year lifetime. A range of unit risk factors is available for 
benzene. All estimated risks are within the acceptable range. 
 
Table 6-34. GASCO Alternative C Potential Carcinogenic HAP Risk 


Exposure 
Scenario HAP 


Unit Risk 
Factor 


(1/µg/m3) 


Exposure 
Adjustment 


Factor 


Modeled 
Annual Impact 


(µg/m3) 
Cancer Risk 


MLE 
 


Benzene 
2.2 x 10-06 


to 
7.8 x 10-06 


0.095 0.25 
5.2 x 10-08 


to 
1.9 x 10-07 


Formaldehyde 1.3 x 10-5 0.095 0.54 6.7 x 10-07 


Acetaldehyde 2.2 x 10-6 0.095 0.28 5.9 x 10-08 


1,3-Butadiene 3 x 10-5 0.095 8.5 x 10-03 2.4 x 10-08 


1,1,2,2-Tetrachloroethane 5.9 x 10-6 0.095 1.3 x 10-03 7.2 x 10-10 


1,1,2-Trichloroethane 1.6 x 10-5 0.095 1.0 x 10-03 1.5 x 10-09 


1,3-Dichloropropene 4 x 10-6 0.095 8.4 x 10-04 3.2 x 10-10 
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Table 6-34. GASCO Alternative C Potential Carcinogenic HAP Risk 


Exposure 
Scenario HAP 


Unit Risk 
Factor 


(1/µg/m3) 


Exposure 
Adjustment 


Factor 


Modeled 
Annual Impact 


(µg/m3) 
Cancer Risk 


Carbon Tetrachloride 1.5 x 10-5 0.095 1.2 x 10-03 1.7 x 10-09 


Dichlorobenzene 1.1 x 10-5 0.095 7.0 x 10-05 7.3 x 10-11 


Ethylene Dibromide 6 x 10-4 0.095 1.4 x 10-03 8.1 x 10-08 


Methylene Chloride 4.7 x 10-7 0.095 6.4 x 10-04 2.9 x 10-11 


Naphthalene 3.4 x 10-5 0.095 1.6 x 10-03 5.3 x 10-09 


Vinyl Chloride 8.8 x 10-6 0.095 4.8 x 10-04 4.0 x 10-11 


Benzo(b)fluoranthene a 1.1 x 10-4 0.095 5.3 x 10-06 5.6 x 10-11 


Chrysene a 1.1 x 10-5 0.095 2.2 x 10-05 2.3 x 10-11 


TOTAL MLE RISK 1.0 x 10-06 


MEI 
 


Benzene 
2.2 x 10-06 


to 
7.8 x 10-06 


0.40 0.25 
3.5 x 10-07  


to 
1.3 x 10-06 


Formaldehyde 1.3 x 10-5 0.643 0.54 4.5 x 10-06 


Acetaldehyde 2.2 x 10-6 0.643 0.28 4.0 x 10-07 


1,3-Butadiene 3 x 10-5 0.643 8.5 x 10-03 1.6 x 10-07 


1,1,2,2-Tetrachloroethane 5.9 x 10-6 0.643 1.3 x 10-03 4.9 x 10-09 


1,1,2-Trichloroethane 1.6 x 10-5 0.643 1.0 x 10-03 1.0 x 10-08 


1,3-Dichloropropene 4 x 10-6 0.643 8.4 x 10-04 2.2 x 10-09 


Carbon Tetrachloride 1.5 x 10-5 0.643 1.2 x 10-03 1.1 x 10-08 


Dichlorobenzene 1.1 x 10-5 0.643 7.0 x 10-05 5.0 x 10-10 


Ethylene Dibromide 6 x 10-4 0.643 1.4 x 10-03 5.5 x 10-07 


Methylene Chloride 4.7 x 10-7 0.643 6.4 x 10-04 1.9 x 10-10 


Naphthalene 3.4 x 10-5 0.643 1.6 x 10-03 3.6 x 10-08 


Vinyl Chloride 8.8 x 10-6 0.643 4.8 x 10-04 2.7 x 10-10 


Benzo(b)fluoranthene a 1.1 x 10-4 0.643 5.3 x 10-06 3.8 x 10-10 


Chrysene a 1.1 x 10-5 0.643 2.2 x 10-05 1.6 x 10-10 


TOTAL MEI RISK 6.9 x 10-06 
a Pollutant is a HAP because it is polycyclic organic matter (POM) 
 
There is uncertainty associated with adding cancer risk values together although it is commonly 
done for carcinogens having similar modes of action or target organs. For example the only two 
known human carcinogens in Table 6-34, benzene and vinyl chloride, cause different types of 
cancer; leukemia, and lung respectively. However formaldehyde , a suspected human carcinogen 
is suspected to cause leukemia and therefore it is reasonable to add benzene and formaldehyde 
risk numbers together. 
 
6.5.4 Alternative D (No Action) 
 
Table 6-35 presents the Alternative D predicted results in comparison to the State of Utah TSLs 
for averaging periods of 1-hour (short-term) and 24-hour (chronic).  
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Table 6-35. GASCO Alternative D Utah Toxic Screening Level (TSL) Impacts 


Pollutant and Averaging Time 
Predicted Maximum 


Impact 
(µg/m3) 


Toxic Screening 
Levels b 
(µg/m3) 


Percent of 
TSL 


Formaldehyde (1-hour) 5.6 36.8 15% 


Acrolein (1-hour) 0.55 22.9 2.4% 


Acetaldehyde (1-hour) 2.97 4,504 0.1% 


Benzene a (24-hour) 0.82 53.2 1.5% 


Toluene (24-hour) 2.29 2,512 0.1% 


Ethylbenzene (24-hour) 0.12 14,473 <0.01% 


Xylenes (24-hour) 2.34 14,473 0.02% 


n-Hexane (24-hour) 1.89 5,875 0.03% 


Methanol (24-hour) 0.29 9,282 <0.01% 
a Although there exists an acute TLV for benzene, the State of Utah does not apply a comparison to an acute TSL since the chronic 
TSL is more stringent. 
b Source: Utah Department of Environmental Quality – Division of Air Quality (2008). 
 
Table 6-36 presents the acute RELs and RfCs for non-cancer effects for Alternative D. The 
predicted maximum concentrations of all HAPs are compared against the REL and RfC for each 
pollutant.  
 
Table 6-36. GASCO Alternative D Non-Carcinogenic Acute REL and RfC Impacts  


HAP REL 
(µg/m3) 


Predicted 
Maximum 


1-Hour 
Impact 
(µg/m3) 


% of 
REL 


RfC f 
(µg/m3) 


Predicted 
Maximum 


Annual 
Impact 
(µg/m3) 


% of RfC 


Acrolein 0.19 a 0.55 289% 0.02 0.01 50% 
Acrolein 69 b 0.55 0.80% 0.06 g 0.01 16.7% 
Acrolein 230 c 0.55 0.24% 6.9 h 0.18 2.61% 
Acrolein 450 d 0.55 0.12% - - - 
Acrolein 2.5 I 0.55 22% - - - 


Formaldehyde 94 a 5.6 6.0% 9.8 0.11 1.12% 
Formaldehyde 55 I 5.6 10% - - - 
Acetaldehyde 81000 b 2.97 <0.01% 9 0.06 0.67% 
Acetaldehyde 470 I 2.97 1% - - - 


Benzene 1,300 a, e 2.69 0.21% 30 0.09 0.30% 
Benzene 160,000 d 5.15 <0.01%       
Toluene 37,000 a 14.5 0.04% 5,000 0.16 <0.01% 


Ethylbenzene 350,000 d 0.74 <0.01% 1,000 0.01 <0.01% 
Xylenes 22,000 a 14.8 0.07% 100 0.14 0.14% 


n-Hexane 390,000 d 12.7 <0.01% 700 0.21 0.03% 
Methanol 28,000 a 0.89 <0.01% 4,000 0.02 <0.01% 


a California EPA Reference Exposure Level (REL) for no adverse effects EPA Air Toxics Database, Table 2 (EPA 2007a) 
b Acute Exposure Guideline Level (AEGL) for 1-hr and 8-hr exposure with mild effects for once-in-a-lifetime (rare) exposure (for 
exposure from spills or catastrophic releases), Table 2 (EPA 2007a) 
c Acute Exposure Guideline Level (AEGL) for 1-hr and 8-hr exposure with moderate effects for once-in-a-lifetime (rare) exposure (for 
exposure from spills or catastrophic releases), Table 2 (EPA 2007a) 
d Immediately Dangerous to Life or Health (IDLH)/10, EPA Air Toxics Database, Table 2 (EPA 2007a) since no available REL 
e REL for benzene is based on a 6-hr exposure (OEHHA 1999), predicted concentration is a 6-hr average. 
f EPA Air Toxics Database, Table 1 (EPA 2007a) 
g California EPA chronic REL 
h Minimum risk level for 1-14-day exposure for no adverse effects set by Agency for Toxic Substances and Disease Registry 
(ATSDR) from Table 2 (EPA 2007a) compared to 24-hr predicted concentration 
i 1-hour Acute REL, CA OEHHA, December 2008 
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Table 6-37 presents the unit risk factor, exposure adjustment factor, and the estimated cancer risk 
for the MLE and MEI exposure scenarios for Alternative D known, probable, and possible 
carcinogenic HAPs. The unit risk factor is a slope factor that when multiplied by the ambient air 
concentration provides an estimate of the probability of one additional person contracting cancer 
based on continuous exposure over a 70-year lifetime. A range of unit risk factors is available for 
benzene. All estimated risks are within the acceptable range. 
 
Table 6-37. GASCO Alternative D Potential Carcinogenic HAP Risk 


Exposure 
Scenario HAP 


Unit Risk 
Factor 


(1/µg/m3) 


Exposure 
Adjustment 


Factor 


Modeled 
Annual Impact 


(µg/m3) 
Cancer Risk 


MLE 


Benzene 
2.2 x 10-06 


to 
7.8 x 10-06 


0.095 0.09 
1.9 x 10-08 


to 
6.7 x 10-08 


Formaldehyde 1.3 x 10-5 0.095 0.11 1.4 x 10-07 
Acetaldehyde 2.2 x 10-6 0.095 0.06 1.3 x 10-08 
1,3-Butadiene 3 x 10-5 0.095 2.1 x 10-03 6.1 x 10-09 


1,1,2,2-Tetrachloroethane 5.9 x 10-6 0.095 3.2 x 10-04 1.8 x 10-10 
1,1,2-Trichloroethane 1.6 x 10-5 0.095 2.5 x 10-04 3.9 x 10-10 
1,3-Dichloropropene 4 x 10-6 0.095 2.1 x 10-04 8.0 x 10-11 
Carbon Tetrachloride 1.5 x 10-5 0.095 2.9 x 10-04 4.2 x 10-10 


Dichlorobenzene 1.1 x 10-5 0.095 1.0 x 10-05 1.0 x 10-11 
Ethylene Dibromide 6 x 10-4 0.095 3.5 x 10-04 2.0 x 10-08 
Methylene Chloride 4.7 x 10-7 0.095 1.6 x 10-04 7.1 x 10-12 


Naphthalene 3.4 x 10-5 0.095 5.2 x 10-03 1.7 x 10-09 
Vinyl Chloride 8.8 x 10-6 0.095 1.2 x 10-04 1.0 x 10-11 


Benzo(b)fluoranthene a 1.1 x 10-4 0.095 1.3 x 10-06 1.4 x 10-11 
Chrysene a 1.1 x 10-5 0.095 5.5 x 10-06 5.8 x 10-12 


TOTAL MLE RISK 2.4 x 10-07 


MEI 


Benzene 
2.2 x 10-06 


to 
7.8 x 10-06 


0.40 0.09 
1.3 x 10-07  


to 
4.5 x 10-07 


Formaldehyde 1.3 x 10-5 0.643 0.11 9.2 x 10-07 
Acetaldehyde 2.2 x 10-6 0.643 0.06 8.5 x 10-08 
1,3-Butadiene 3 x 10-5 0.643 2.1 x 10-03 4.1 x 10-08 


1,1,2,2-Tetrachloroethane 5.9 x 10-6 0.643 3.2 x 10-04 1.2 x 10-09 
1,1,2-Trichloroethane 1.6 x 10-5 0.643 2.5 x 10-04 2.6 x 10-09 
1,3-Dichloropropene 4 x 10-6 0.643 2.1 x 10-04 5.4 x 10-10 
Carbon Tetrachloride 1.5 x 10-5 0.643 2.9 x 10-04 2.8 x 10-09 


Dichlorobenzene 1.1 x 10-5 0.643 1.0 x 10-05 7.1 x 10-11 
Ethylene Dibromide 6 x 10-4 0.643 3.5 x 10-04 1.4 x 10-07 
Methylene Chloride 4.7 x 10-7 0.643 1.6 x 10-04 4.8 x 10-11 


Naphthalene 3.4 x 10-5 0.643 5.2 x 10-04 1.1 x 10-08 
Vinyl Chloride 8.8 x 10-6 0.643 1.2 x 10-04 6.7 x 10-11 


Benzo(b)fluoranthene a 1.1 x 10-4 0.643 1.3 x 10-06 9.4 x 10-11 
Chrysene a 1.1 x 10-5 0.643 5.5 x 10-06 3.9 x 10-11 


TOTAL MEI RISK 1.7 x 10-06 
a Pollutant is a HAP because it is polycyclic organic matter (POM) 
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There is uncertainty associated with adding cancer risk values together although it is commonly 
done for carcinogens having similar modes of action or target organs. For example the only two 
known human carcinogens in Table 6-34, benzene and vinyl chloride, cause different types of 
cancer; leukemia, and lung respectively. However formaldehyde , a suspected human carcinogen 
is suspected to cause leukemia and therefore it is reasonable to add benzene and formaldehyde 
risk numbers together. 
 
6.5.5 Alternative E (Directional Drilling) 
 
Results for Alternative E are very similar to Alternative B because the same number of wells are 
being drilled. However due to having more storage tanks per well pad there is an increase in n-
hexane impacts compared to Alternative B. Table 6-38 presents the Alternative E predicted 
results in comparison to the State of Utah TSLs for averaging periods of 1-hour (short-term) and 
24-hour (chronic).  
 
Table 6-38. GASCO Alternative E Utah Toxic Screening Level (TSL) Impacts 


Pollutant and Averaging Time 
Predicted Maximum 


Impact 
(µg/m3) 


Toxic Screening 
Levels b 
(µg/m3) 


Percent of 
TSL 


Formaldehyde (1-hour) 16.9 36.8 46% 


Acrolein (1-hour) 1.65 22.9 7.2% 


Acetaldehyde (1-hour) 8.93 4,504 0.2% 


Benzene a (24-hour) 2.80 53.2 5.3% 


Toluene (24-hour) 6.87 2,512 0.3% 


Ethylbenzene (24-hour) 0.35 14,473 <0.01% 


Xylenes (24-hour) 7.00 14,473 0.05% 


n-Hexane (24-hour) 7.12 5,875 0.12% 


Methanol (24-hour) 0.86 9,282 0.01% 
a Although there exists an acute TLV for benzene, the State of Utah does not apply a comparison to an acute TSL since the chronic 
TSL is more stringent. 
b Source: Utah Department of Environmental Quality – Division of Air Quality (2008). 
 
Table 6-39 presents the acute RELs and RfCs for non-cancer effects for Alternative E. The 
predicted maximum concentrations of all HAPs are compared against the REL and RfC for each 
pollutant.  
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Table 6-39. GASCO Alternative E Non-Carcinogenic Acute REL and RfC Impacts  


HAP REL 
(µg/m3) 


Predicted 
Maximum 


1-Hour 
Impact 
(µg/m3) 


% of 
REL 


RfC f 
(µg/m3) 


Predicted 
Maximum 


Annual 
Impact 
(µg/m3) 


% of RfC 


Acrolein 0.19 a 1.65 868% 0.02 0.03 150% 
Acrolein 69 b 1.65 2.39% 0.06 g 0.03 50.0% 
Acrolein 230 c 1.65 0.72% 6.9 h 0.53 7.68% 
Acrolein 450 d 1.65 0.37% - - - 
Acrolein 2.5 i  1.65 66% - - - 


Formaldehyde 94 a 16.9 18.0% 9.8 0.33 3.37% 
Formaldehyde 55 i 16.9 31% - - - 
Acetaldehyde 81000 b 8.93 0.01% 9 0.17 1.89% 
Acetaldehyde 470 i 8.93 2% - - - 


Benzene 1,300 a, e 8.08 0.62% 30 0.30 1.00% 
Benzene 160,000 d 19.4 0.01%       
Toluene 37,000 a 43.5 0.12% 5,000 0.49 0.01% 


Ethylbenzene 350,000 d 2.23 <0.01% 1,000 0.02 <0.01% 
Xylenes 22,000 a 44.5 0.20% 100 0.41 0.41% 


n-Hexane 390,000 d 49.2 0.01% 700 0.79 0.11% 
Methanol 28,000 a 2.67 0.01% 4,000 0.05 <0.01% 


a California EPA Reference Exposure Level (REL) for no adverse effects EPA Air Toxics Database, Table 2 (EPA 2007a) 
b Acute Exposure Guideline Level (AEGL) for 1-hr and 8-hr exposure with mild effects for once-in-a-lifetime (rare) exposure (for 
exposure from spills or catastrophic releases), Table 2 (EPA 2007a) 
c Acute Exposure Guideline Level (AEGL) for 1-hr and 8-hr exposure with moderate effects for once-in-a-lifetime (rare) exposure (for 
exposure from spills or catastrophic releases), Table 2 (EPA 2007a) 
d Immediately Dangerous to Life or Health (IDLH)/10, EPA Air Toxics Database, Table 2 (EPA 2007a) since no available REL 
e REL for benzene is based on a 6-hr exposure (OEHHA 1999), predicted concentration is a 6-hr average. 
f EPA Air Toxics Database, Table 1 (EPA 2007a) 
g California EPA chronic REL 
h Minimum risk level for 1-14-day exposure for no adverse effects set by Agency for Toxic Substances and Disease Registry 
(ATSDR) from Table 2 (EPA 2007a) compared to 24-hr predicted concentration 
i 1-hour Acute REL, CA OEHHA, December 2008 
 
 
Table 6-40 presents the unit risk factor, exposure adjustment factor, and the estimated cancer risk 
for the MLE and MEI exposure scenarios for Alternative E known, probable, and possible 
carcinogenic HAPs. The unit risk factor is a slope factor that when multiplied by the ambient air 
concentration provides an estimate of the probability of one additional person contracting cancer 
based on continuous exposure over a 70-year lifetime. A range of unit risk factors is available for 
benzene. All estimated risks are within the acceptable range. 
 
Table 6-40. GASCO Alternative E Potential Carcinogenic HAP Risk 


Exposure 
Scenario HAP 


Unit Risk 
Factor 


(1/µg/m3) 


Exposure 
Adjustment 


Factor 


Modeled 
Annual Impact 


(µg/m3) 
Cancer Risk 


MLE 
 


Benzene 
2.2 x 10-06 


to 
7.8 x 10-06 


0.095 0.30 
6.3 x 10-08 


to 
2.2 x 10-07 


Formaldehyde 1.3 x 10-5 0.095 0.33 4.1 x 10-07 


Acetaldehyde 2.2 x 10-6 0.095 0.17 3.6 x 10-08 


1,3-Butadiene 3 x 10-5 0.095 5.3 x 10-03 1.5 x 10-08 


1,1,2,2-Tetrachloroethane 5.9 x 10-6 0.095 8.0 x 10-04 4.5 x 10-10 


1,1,2-Trichloroethane 1.6 x 10-5 0.095 6.4 x 10-04 9.7 x 10-10 


1,3-Dichloropropene 4 x 10-6 0.095 5.3 x 10-04 2.0 x 10-10 
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Table 6-40. GASCO Alternative E Potential Carcinogenic HAP Risk 


Exposure 
Scenario HAP 


Unit Risk 
Factor 


(1/µg/m3) 


Exposure 
Adjustment 


Factor 


Modeled 
Annual Impact 


(µg/m3) 
Cancer Risk 


Carbon Tetrachloride 1.5 x 10-5 0.095 7.3 x 10-04 1.0 x 10-09 


Dichlorobenzene 1.1 x 10-5 0.095 4.0 x 10-05 4.2 x 10-11 


Ethylene Dibromide 6 x 10-4 0.095 8.9 x 10-04 5.1 x 10-08 


Methylene Chloride 4.7 x 10-7 0.095 4.0 x 10-04 1.8 x 10-11 


Naphthalene 3.4 x 10-5 0.095 1.6 x 10-03 5.0 x 10-09 


Vinyl Chloride 8.8 x 10-6 0.095 3.0 x 10-04 2.5 x 10-11 


Benzo(b)fluoranthene a 1.1 x 10-4 0.095 3.3 x 10-06 3.5 x 10-11 


Chrysene a 1.1 x 10-5 0.095 3.3 x 10-06 3.5 x 10-12 


TOTAL MLE RISK 7.4 x 10-07 


MEI 
 


Benzene 
2.2 x 10-06 


to 
7.8 x 10-06 


0.40 0.30 
4.2 x 10-07  


to 
1.5 x 10-06 


Formaldehyde 1.3 x 10-5 0.643 0.33 2.8 x 10-06 


Acetaldehyde 2.2 x 10-6 0.643 0.17 2.4 x 10-07 


1,3-Butadiene 3 x 10-5 0.643 5.3 x 10-03 1.0 x 10-07 


1,1,2,2-Tetrachloroethane 5.9 x 10-6 0.643 8.0 x 10-04 3.0 x 10-09 


1,1,2-Trichloroethane 1.6 x 10-5 0.643 6.4 x 10-04 6.5 x 10-09 


1,3-Dichloropropene 4 x 10-6 0.643 5.3 x 10-04 1.4 x 10-09 


Carbon Tetrachloride 1.5 x 10-5 0.643 7.3 x 10-04 7.1 x 10-09 


Dichlorobenzene 1.1 x 10-5 0.643 4.0 x 10-05 2.8 x 10-10 


Ethylene Dibromide 6 x 10-4 0.643 8.9 x 10-04 3.4 x 10-07 


Methylene Chloride 4.7 x 10-7 0.643 4.0 x 10-04 1.2 x 10-10 


Naphthalene 3.4 x 10-5 0.643 1.6 x 10-03 3.4 x 10-08 


Vinyl Chloride 8.8 x 10-6 0.643 3.0 x 10-04 1.7 x 10-10 


Benzo(b)fluoranthene a 1.1 x 10-4 0.643 3.3 x 10-06 2.3 x 10-10 


Chrysene a 1.1 x 10-5 0.643 3.3 x 10-06 2.3 x 10-11 


TOTAL MEI RISK 5.0 x 10-06 
a Pollutant is a HAP because it is polycyclic organic matter (POM) 
 
There is uncertainty associated with adding cancer risk values together although it is commonly 
done for carcinogens having similar modes of action or target organs. For example the only two 
known human carcinogens in Table 6-40, benzene and vinyl chloride, cause different types of 
cancer; leukemia, and lung respectively. However formaldehyde , a suspected human carcinogen 
is suspected to cause leukemia and therefore it is reasonable to add benzene and formaldehyde 
risk numbers together. 
  







Near-Field Air Quality Technical Support Document 


H-58 


7.0 REFERENCES 
 
Agency for Toxic Substances and Disease Registry (ATSDR). 2007. ToxFAQs for Acrolein. 


Online at http://www.atsdr.cdc.gov/tfacts124.html. 
 
Alpine Geophysics, LLC, and Buys and Associates Environmental Consultants. 2010. Ozone 


Impact Assessment for GASCO Energy Inc. Uinta Basin Natural Gas Development Project 
Environmental Impact Statement. Prepared for Bureau of Land Management. 


 
American Conference of Governmental Industrial Hygienists (ACGIH). 2007. TLVs® and 


BEIs® Based on the Documentation of the Threshold Limit Values for Chemical Substances 
and Physical Agents and Biological Exposure Indices. Signature Publications. 


 
Bureau of Land Management (BLM). 2008. West Tavaputs Plateau Natural Gas Full Field 


Development Plan Draft Environmental Impact Statement EIS# UT-070-05-055. Price Field 
Office; Price, Utah January 2008. 


 
———. 2011. Greater Natural Buttes Supplement to the Draft Environmental Impact Statement. 


DES 10-31. Vernal Field Office. Vernal, Utah. Available at: 
http://www.blm.gov/ut/st/en/fo/vernal/planning/nepa_.html. Accessed August 17, 2011. 


 
Buys & Associates. 2008a. Emissions Inventory for the GASCO Energy, Inc. Uinta Basin Natural 


Gas Development Project Draft Environmental Impact Statement. Prepared for Bureau of 
Land Management. 


 
Buys & Associates. 2008c. Far-Field Air Quality Impact Assessment Report for the GASCO 


Energy, Inc. Uinta Basin Natural Gas Development Project Draft Environmental Impact 
Statement. Prepared for Bureau of Land Management. 


 
Kleinfelder/Buys & Associates. 2011a. Supplemental Air Quality Impact Analysis – Alternative 


F, Water Evaporation Facility for the GASCO Energy, Inc. Uinta Basin Natural Gas 
Development Project Draft Environmental Impact Statement. Prepared for Bureau of Land 
Management. 


 
Kleinfelder/Buys & Associates. 2011b. Supplemental Air Quality Impact Analysis – Alternative 


F, Well Site Production Equipment NO2 Modeling for the GASCO Energy, Inc. Uinta Basin 
Natural Gas Development Project Draft Environmental Impact Statement. Prepared for 
Bureau of Land Management. 


 
Office of Environmental Health Hazard Assessment (OEHHA). 1999. Determination of Acute 


Reference Exposure Levels for Airborne Toxicants. March 1999. Acute Toxicity Summary 
Benzene. http://www.oehha.ca.gov/air/acute_rels/pdf/71432A.pdf 


 
Office of Environmental Health Hazard Assessment (OEHHA). 2001. Prioritization of Toxic Air 


Contaminants – Children’s Environmental Health Protection Act Acrolein. Online at 
http://www.oehha.org/air/toxic_contaminants/pdf_zip/acrolein_final.pdf 


 
Office of Environmental Health Hazard Assessment (OEHHA). 2007. Public Review Draft 


November 2, 2007 Acrolein Reference Exposure Levels. Online at 
http://www.oehha.ca.gov/air/hot_spots/pdf/AcroleinPR.pdf 



http://www.atsdr.cdc.gov/tfacts124.html

http://www.blm.gov/ut/st/en/fo/vernal/planning/nepa_.html





Near-Field Air Quality Technical Support Document 


H-59 


 
Prey, Dave. 2008a. Utah Division of Environmental Quality - Division of Air Quality (UDAQ), 


e-mail dated January 11th, 2008.  
 
Prey, Dave. 2008a. Utah Division of Environmental Quality - Division of Air Quality (UDAQ), 


e-mail dated January 23rd, 2008.  
 
U.S. Environmental Protection Agency (EPA). 1986. Guidelines for Carcinogen Risk 


Assessment. 51 FR 33992-34003. 
 
U.S. Environmental Protection Agency (EPA). 1993. Superfund National Oil and Hazardous 


Substances Pollution Contingency Plan (see 40 CFR § 300.430 (e) (2) (i) (A) (2)) 
 
U.S. Environmental Protection Agency (EPA). 1995. User’s Guide for the Industrial Source 


Complex (ISC3) Dispersion Models. Office of Air Quality Planning and Standards. Research 
Triangle Park, NC. September 1995. 


 
U.S. Environmental Protection Agency (EPA). 1997. Exposure Factors Handbook Update. 


EPA/600/P-95/002Fa. Office of Research and Development, U.S. Environmental Protection 
Agency, Washington, D.C. 1997. 


 
U.S. Environmental Protection Agency (EPA). 2004. Addendum User’s Guide for the AMS/EPA 


Regulatory Model - AERMOD (EPA-454/B-03-001, September 2004). Office of Air Quality 
Planning and Standards Air Quality Assessment Division. Research Triangle Park, North 
Carolina. December, 2006. 


 
U.S. Environmental Protection Agency (EPA). 2007a. Dose-Response Assessment for Assessing 


Health Risks Associated with Exposure to Hazardous Air Pollutants. Tables 1 and 2. 
Available online at: http://www.epa.gov/ttnatw01/toxsource/ 


 
U.S. Environmental Protection Agency (EPA). 2008. Integrated Risk Information System (IRIS) 


database Available online at: http://www.epa.gov/iris/subst/index.html 
 
Utah Division of Environmental Quality - Division of Air Quality. 2000. Utah Division of Air 


Quality Modeling Guidelines. August 2000. 
http://www.airquality.utah.gov/Planning/Modeling/NSR_Permit_Modeling/Modeling-
Guidelines-PDF/UMG2000.pdf 


. 
  



http://www.epa.gov/ttnatw01/toxsource/





Near-Field Air Quality Technical Support Document 


H-60 


The Appendix A. AERMOD Input Example File is included on the CD. 
The Appendix B. AERMOD Output Example File is included on the CD. 
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**BEE-Line Software: BEEST for Windows (Version 9.60) data input file 
** Model: AERMOD  File Creation Date: 3/29/2008 Time: 10:08:17 AM 
NO ECHO 


CO STARTING 
CO TITLEONE Gasco_Operations_PA_WEF 
CO TITLETWO Criteria 
CO MODELOPT DFAULT CONC  
CO AVERTIME 24 ANNUAL  
CO POLLUTID OTHER25 
CO FLAGPOLE 1.5 
CO RUNORNOT RUN 
CO FINISHED 


SO STARTING 
SO ELEVUNIT METERS 
SO LOCATION WEFG POINT 594305. 4429540. 1548.65 
** Generator 
SO SRCPARAM WEFG 0.0270895443 6.1 730. 50. 0.3048 
SO BUILDHGT WEFG 3.66 3.66 3.66 3.66 3.66 3.66 
SO BUILDHGT WEFG 3.66 3.66 3.66 3.66 3.66 3.66 
SO BUILDHGT WEFG 3.66 3.66 3.66 3.66 3.66 3.66 
SO BUILDHGT WEFG 3.66 3.66 3.66 3.66 3.66 3.66 
SO BUILDHGT WEFG 3.66 3.66 3.66 3.66 3.66 3.66 
SO BUILDHGT WEFG 3.66 3.66 3.66 3.66 3.66 3.66 
SO BUILDWID WEFG 28.21 26.57    24.11 20.93    17.11    12.77 
SO BUILDWID WEFG 12.30 16.40    20.00 23.00    25.29    26.82 
SO BUILDWID WEFG 27.53 27.41    26.78 27.94    28.91    29.00 
SO BUILDWID WEFG 28.21 26.57    24.11 20.93    17.11    12.77 
SO BUILDWID WEFG 12.30 16.40    20.00 23.00    25.29    26.82 
SO BUILDWID WEFG 27.53 27.41    26.78 27.94    28.91    29.00 
SO BUILDLEN WEFG 23.00 25.29    26.82 27.53    27.41    26.78 
SO BUILDLEN WEFG 27.94 28.91    29.00 28.21    26.57    24.11 
SO BUILDLEN WEFG 20.93 17.11    12.77 12.30    16.40    20.00 
SO BUILDLEN WEFG 23.00 25.29    26.82 27.53    27.41    26.78 
SO BUILDLEN WEFG 27.94 28.91    29.00 28.21    26.57    24.11 
SO BUILDLEN WEFG 20.93 17.11    12.77 12.30    16.40    20.00 
SO XBADJ WEFG  -3.42    -2.73    -1.96  -1.14 -0.27   0.60 
SO XBADJ WEFG 0.17    -0.93    -2.00  -3.01 -3.93    -4.73 
SO XBADJ WEFG  -5.39    -5.88    -6.20  -7.51   -11.94   -16.00 
SO XBADJ   WEFG -19.58  -22.56 -24.86 -26.40  -27.14   -27.38 
SO XBADJ   WEFG -28.11  -27.98 -27.00 -25.20  -22.64   -19.38 
SO XBADJ   WEFG -15.54  -11.23  -6.57    -4.78  -4.46 -4.00 
SO YBADJ WEFG -11.09 -9.35 -7.33    -5.08  -2.67 -0.19 
SO YBADJ WEFG 1.36 3.74 6.00 8.08 9.91  11.45 
SO YBADJ   WEFG  12.63    13.43 13.99    14.14 13.53 12.50 
SO YBADJ WEFG  11.09 9.35 7.33 5.08 2.67 0.19 
SO YBADJ WEFG  -1.36    -3.74    -6.00  -8.08 -9.91   -11.45 
SO YBADJ   WEFG -12.63  -13.43 -13.99 -14.14  -13.53   -12.50 
SO LOCATION H11 POINT 595951.82 4429031.12 1510.17 
** Wellsite Separator 
SO SRCPARAM H11 4.946677E-04 4.6 700. 2.84019565 0.2286 
SO BUILDHGT H11  0.00 6.10 6.10 0.00 0.00 0.00 
SO BUILDHGT H11  0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDHGT H11  0.00 0.00 0.00 0.00 6.10 6.10 


2 



http:4429031.12

http:595951.82





 


 


                                 
                                 
                                 


                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   


                        
                     


                  
                   


                     
                     
                     
                     
                     


                   
                     
                     
  


 
                                 
                                 
                                 
                                 
                                 
                                 


                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   
                                   


                        
                     


                  
                   


                     
                     
                     
                     


Near Field Air Quality Technical Support Document 


SO BUILDHGT H11  6.10 6.10 6.10 0.00 0.00 0.00 
SO BUILDHGT H11  0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDHGT H11  0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDWID H11 0.00 5.02 5.02 0.00 0.00 0.00 
SO BUILDWID H11 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDWID H11 0.00 0.00 0.00 0.00 4.45 3.66 
SO BUILDWID H11 4.45 5.02 5.02 0.00 0.00 0.00 
SO BUILDWID H11 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDWID H11 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDLEN H11 0.00 7.96 7.61 0.00 0.00 0.00 
SO BUILDLEN H11 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDLEN H11 0.00 0.00 0.00 0.00 8.16 3.65 
SO BUILDLEN H11 8.16 7.96 7.61 0.00 0.00 0.00 
SO BUILDLEN H11 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDLEN H11 0.00 0.00 0.00 0.00 0.00 0.00 
SO XBADJ H11 0.00    10.05   9.48  0.00  0.00  0.00 
SO XBADJ   H11 0.00    0.00  0.00 0.00  0.00 0.00 
SO XBADJ H11 0.00    0.00 0.00 0.00 -17.79   -13.79 
SO XBADJ H11  -18.44   -18.01   -17.09 0.00  0.00 0.00 
SO XBADJ   H11 0.00    0.00  0.00 0.00  0.00 0.00 
SO XBADJ   H11 0.00    0.00  0.00 0.00  0.00 0.00 
SO YBADJ   H11 0.00    3.11  5.50 0.00  0.00 0.00 
SO YBADJ   H11 0.00    0.00  0.00 0.00  0.00 0.00 
SO YBADJ   H11 0.00    0.00  0.00 0.00  4.33 1.88 
SO YBADJ H11   -0.62    -3.11    -5.50  0.00  0.00  0.00 
SO YBADJ   H11 0.00    0.00  0.00 0.00  0.00 0.00 
SO YBADJ   H11 0.00    0.00  0.00 0.00  0.00 0.00 
SO LOCATION H15 POINT 595497.14 4428996.53 1519.96 
** Wellsite Separator 
SO SRCPARAM H15 4.946677E-04 4.6 700. 2.84019565 0.2286 
SO BUILDHGT H15  0.00 6.10 6.10 0.00 0.00 0.00 
SO BUILDHGT H15  0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDHGT H15  0.00 0.00 0.00 0.00 6.10 6.10 
SO BUILDHGT H15  6.10 6.10 6.10 0.00 0.00 0.00 
SO BUILDHGT H15  0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDHGT H15  0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDWID H15 0.00 5.01 5.01 0.00 0.00 0.00 
SO BUILDWID H15 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDWID H15 0.00 0.00 0.00 0.00 4.45 3.65 
SO BUILDWID H15 4.45 5.01 5.01 0.00 0.00 0.00 
SO BUILDWID H15 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDWID H15 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDLEN H15 0.00 7.95 7.61 0.00 0.00 0.00 
SO BUILDLEN H15 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDLEN H15 0.00 0.00 0.00 0.00 8.15 3.66 
SO BUILDLEN H15 8.15 7.95 7.61 0.00 0.00 0.00 
SO BUILDLEN H15 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDLEN H15 0.00 0.00 0.00 0.00 0.00 0.00 
SO XBADJ H15 0.00    10.05   9.47  0.00  0.00  0.00 
SO XBADJ   H15 0.00    0.00  0.00 0.00  0.00 0.00 
SO XBADJ H15 0.00    0.00 0.00 0.00 -17.78   -13.79 
SO XBADJ H15  -18.43   -18.00   -17.08 0.00  0.00 0.00 
SO XBADJ   H15 0.00    0.00  0.00 0.00  0.00 0.00 
SO XBADJ   H15 0.00    0.00  0.00 0.00  0.00 0.00 
SO YBADJ   H15 0.00    3.11  5.50 0.00  0.00 0.00 
SO YBADJ   H15 0.00    0.00  0.00 0.00  0.00 0.00 
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SO YBADJ   H15 0.00    0.00  0.00 0.00  4.32 1.87 
SO YBADJ H15   -0.63    -3.11    -5.50  0.00  0.00  0.00 
SO YBADJ   H15 0.00    0.00  0.00 0.00  0.00 0.00 
SO YBADJ   H15 0.00    0.00  0.00 0.00  0.00 0.00 
SO LOCATION H16 POINT 595099.78 4428981.7 1531.17 
** Wellsite Separator 
SO SRCPARAM H16 4.946677E-04 4.6 700. 2.84019565 0.2286 
SO BUILDHGT H16  0.00 6.10 6.10 0.00 0.00 0.00 
SO BUILDHGT H16  0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDHGT H16  0.00 0.00 0.00 0.00 6.10 6.10 
SO BUILDHGT H16  6.10 6.10 6.10 0.00 0.00 0.00 
SO BUILDHGT H16  0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDHGT H16  0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDWID H16 0.00 5.02 5.02 0.00 0.00 0.00 
SO BUILDWID H16 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDWID H16 0.00 0.00 0.00 0.00 4.45 3.66 
SO BUILDWID H16 4.45 5.02 5.02 0.00 0.00 0.00 
SO BUILDWID H16 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDWID H16 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDLEN H16 0.00 7.95 7.61 0.00 0.00 0.00 
SO BUILDLEN H16 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDLEN H16 0.00 0.00 0.00 0.00 8.16 3.65 
SO BUILDLEN H16 8.16 7.95 7.61 0.00 0.00 0.00 
SO BUILDLEN H16 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDLEN H16 0.00 0.00 0.00 0.00 0.00 0.00 
SO XBADJ H16 0.00    10.05   9.47  0.00  0.00  0.00 
SO XBADJ   H16 0.00    0.00  0.00 0.00  0.00 0.00 
SO XBADJ H16 0.00    0.00 0.00 0.00 -17.79   -18.36 
SO XBADJ H16  -18.44   -18.00   -17.08 0.00  0.00 0.00 
SO XBADJ   H16 0.00    0.00  0.00 0.00  0.00 0.00 
SO XBADJ   H16 0.00    0.00  0.00 0.00  0.00 0.00 
SO YBADJ   H16 0.00    3.11  5.50 0.00  0.00 0.00 
SO YBADJ   H16 0.00    0.00  0.00 0.00  0.00 0.00 
SO YBADJ   H16 0.00    0.00  0.00 0.00  4.32 1.88 
SO YBADJ H16   -0.63    -3.11    -5.50  0.00  0.00  0.00 
SO YBADJ   H16 0.00    0.00  0.00 0.00  0.00 0.00 
SO YBADJ   H16 0.00    0.00  0.00 0.00  0.00 0.00 
SO LOCATION H28 POINT 595961.71 4428611.03 1517.98 
** Wellsite Separator 
SO SRCPARAM H28 4.946677E-04 4.6 700. 2.84019565 0.2286 
SO BUILDHGT H28  0.00 6.10 6.10 0.00 0.00 0.00 
SO BUILDHGT H28  0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDHGT H28  0.00 0.00 0.00 0.00 6.10 6.10 
SO BUILDHGT H28  6.10 6.10 6.10 0.00 0.00 0.00 
SO BUILDHGT H28  0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDHGT H28  0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDWID H28 0.00 5.02 5.02 0.00 0.00 0.00 
SO BUILDWID H28 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDWID H28 0.00 0.00 0.00 0.00 4.45 3.66 
SO BUILDWID H28 4.45 5.02 5.02 0.00 0.00 0.00 
SO BUILDWID H28 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDWID H28 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDLEN H28 0.00 7.95 7.61 0.00 0.00 0.00 
SO BUILDLEN H28 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDLEN H28 0.00 0.00 0.00 0.00 8.16 3.65 
SO BUILDLEN H28 8.16 7.95 7.61 0.00 0.00 0.00 
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SO BUILDLEN H28 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDLEN H28 0.00 0.00 0.00 0.00 0.00 0.00 
SO XBADJ H28 0.00    10.05   9.47  0.00  0.00  0.00 
SO XBADJ   H28 0.00    0.00  0.00 0.00  0.00 0.00 
SO XBADJ H28 0.00    0.00 0.00 0.00 -17.79   -18.36 
SO XBADJ H28  -18.44   -18.00   -17.08 0.00  0.00 0.00 
SO XBADJ   H28 0.00    0.00  0.00 0.00  0.00 0.00 
SO XBADJ   H28 0.00    0.00  0.00 0.00  0.00 0.00 
SO YBADJ   H28 0.00    3.11  5.50 0.00  0.00 0.00 
SO YBADJ   H28 0.00    0.00  0.00 0.00  0.00 0.00 
SO YBADJ   H28 0.00    0.00  0.00 0.00  4.32 1.88 
SO YBADJ H28   -0.63    -3.11    -5.50  0.00  0.00  0.00 
SO YBADJ   H28 0.00    0.00  0.00 0.00  0.00 0.00 
SO YBADJ   H28 0.00    0.00  0.00 0.00  0.00 0.00 
SO LOCATION H30 POINT 595124.49 4428606.09 1529.83 
** Wellsite Separator 
SO SRCPARAM H30 4.946677E-04 4.6 700. 2.84019565 0.2286 
SO BUILDHGT H30  0.00 6.10 6.10 0.00 0.00 0.00 
SO BUILDHGT H30  0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDHGT H30  0.00 0.00 0.00 0.00 6.10 6.10 
SO BUILDHGT H30  6.10 6.10 6.10 0.00 0.00 0.00 
SO BUILDHGT H30  0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDHGT H30  0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDWID H30 0.00 5.02 5.02 0.00 0.00 0.00 
SO BUILDWID H30 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDWID H30 0.00 0.00 0.00 0.00 4.45 3.66 
SO BUILDWID H30 4.45 5.02 5.02 0.00 0.00 0.00 
SO BUILDWID H30 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDWID H30 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDLEN H30 0.00 7.95 7.61 0.00 0.00 0.00 
SO BUILDLEN H30 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDLEN H30 0.00 0.00 0.00 0.00 8.15 3.66 
SO BUILDLEN H30 8.15 7.95 7.61 0.00 0.00 0.00 
SO BUILDLEN H30 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDLEN H30 0.00 0.00 0.00 0.00 0.00 0.00 
SO XBADJ H30 0.00    10.05   9.47  0.00  0.00  0.00 
SO XBADJ   H30 0.00    0.00  0.00 0.00  0.00 0.00 
SO XBADJ H30 0.00    0.00 0.00 0.00 -17.78   -13.79 
SO XBADJ H30  -18.43   -18.00   -17.08 0.00  0.00 0.00 
SO XBADJ   H30 0.00    0.00  0.00 0.00  0.00 0.00 
SO XBADJ   H30 0.00    0.00  0.00 0.00  0.00 0.00 
SO YBADJ   H30 0.00    3.11  5.49 0.00  0.00 0.00 
SO YBADJ   H30 0.00    0.00  0.00 0.00  0.00 0.00 
SO YBADJ   H30 0.00    0.00  0.00 0.00  4.32 1.88 
SO YBADJ H30   -0.63    -3.11    -5.49  0.00  0.00  0.00 
SO YBADJ   H30 0.00    0.00  0.00 0.00  0.00 0.00 
SO YBADJ   H30 0.00    0.00  0.00 0.00  0.00 0.00 
SO LOCATION H32 POINT 595526.79 4428586.32 1523.81 
** Wellsite Separator 
SO SRCPARAM H32 4.946677E-04 4.6 700. 2.84019565 0.2286 
SO BUILDHGT H32  0.00 6.10 6.10 0.00 0.00 0.00 
SO BUILDHGT H32  0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDHGT H32  0.00 0.00 0.00 0.00 6.10 6.10 
SO BUILDHGT H32  6.10 6.10 6.10 0.00 0.00 0.00 
SO BUILDHGT H32  0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDHGT H32  0.00 0.00 0.00 0.00 0.00 0.00 
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SO BUILDWID H32 0.00 5.02 5.02 0.00 0.00 0.00 
SO BUILDWID H32 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDWID H32 0.00 0.00 0.00 0.00 4.45 3.66 
SO BUILDWID H32 4.45 5.02 5.02 0.00 0.00 0.00 
SO BUILDWID H32 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDWID H32 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDLEN H32 0.00 7.95 7.61 0.00 0.00 0.00 
SO BUILDLEN H32 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDLEN H32 0.00 0.00 0.00 0.00 8.16 3.66 
SO BUILDLEN H32 8.16 7.95 7.61 0.00 0.00 0.00 
SO BUILDLEN H32 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDLEN H32 0.00 0.00 0.00 0.00 0.00 0.00 
SO XBADJ H32 0.00    10.05   9.47  0.00  0.00  0.00 
SO XBADJ   H32 0.00    0.00  0.00 0.00  0.00 0.00 
SO XBADJ H32 0.00    0.00 0.00 0.00 -17.79   -18.36 
SO XBADJ H32  -18.44   -18.00   -17.08 0.00  0.00 0.00 
SO XBADJ   H32 0.00    0.00  0.00 0.00  0.00 0.00 
SO XBADJ   H32 0.00    0.00  0.00 0.00  0.00 0.00 
SO YBADJ   H32 0.00    3.11  5.49 0.00  0.00 0.00 
SO YBADJ   H32 0.00    0.00  0.00 0.00  0.00 0.00 
SO YBADJ   H32 0.00    0.00  0.00 0.00  4.32 1.88 
SO YBADJ H32   -0.63    -3.11    -5.49  0.00  0.00  0.00 
SO YBADJ   H32 0.00    0.00  0.00 0.00  0.00 0.00 
SO YBADJ   H32 0.00    0.00  0.00 0.00  0.00 0.00 
SO LOCATION H45 POINT 595143.27 4428210.71 1529.04 
** Wellsite Separator 
SO SRCPARAM H45 4.946677E-04 4.6 700. 2.84019565 0.2286 
SO BUILDHGT H45  0.00 6.10 6.10 0.00 0.00 0.00 
SO BUILDHGT H45  0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDHGT H45  0.00 0.00 0.00 0.00 6.10 6.10 
SO BUILDHGT H45  6.10 6.10 6.10 0.00 0.00 0.00 
SO BUILDHGT H45  0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDHGT H45  0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDWID H45 0.00 5.02 5.02 0.00 0.00 0.00 
SO BUILDWID H45 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDWID H45 0.00 0.00 0.00 0.00 4.45 3.66 
SO BUILDWID H45 4.45 5.02 5.02 0.00 0.00 0.00 
SO BUILDWID H45 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDWID H45 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDLEN H45 0.00 7.95 7.61 0.00 0.00 0.00 
SO BUILDLEN H45 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDLEN H45 0.00 0.00 0.00 0.00 8.16 3.66 
SO BUILDLEN H45 8.16 7.95 7.61 0.00 0.00 0.00 
SO BUILDLEN H45 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDLEN H45 0.00 0.00 0.00 0.00 0.00 0.00 
SO XBADJ H45 0.00    10.05   9.47  0.00  0.00  0.00 
SO XBADJ   H45 0.00    0.00  0.00 0.00  0.00 0.00 
SO XBADJ H45 0.00    0.00 0.00 0.00 -17.78   -18.36 
SO XBADJ H45  -18.43   -18.00   -17.08 0.00  0.00 0.00 
SO XBADJ   H45 0.00    0.00  0.00 0.00  0.00 0.00 
SO XBADJ   H45 0.00    0.00  0.00 0.00  0.00 0.00 
SO YBADJ   H45 0.00    3.11  5.49 0.00  0.00 0.00 
SO YBADJ   H45 0.00    0.00  0.00 0.00  0.00 0.00 
SO YBADJ   H45 0.00    0.00  0.00 0.00  4.32 1.88 
SO YBADJ H45   -0.63    -3.11    -5.49  0.00  0.00  0.00 
SO YBADJ   H45 0.00    0.00  0.00 0.00  0.00 0.00 
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SO YBADJ   H45 0.00    0.00  0.00 0.00  0.00 0.00 
SO LOCATION H47 POINT 595963.69 4428195.88 1517.62 
** Wellsite Separator 
SO SRCPARAM H47 4.946677E-04 4.6 700. 2.84019565 0.2286 
SO BUILDHGT H47  0.00 6.10 6.10 0.00 0.00 0.00 
SO BUILDHGT H47  0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDHGT H47  0.00 0.00 0.00 0.00 6.10 6.10 
SO BUILDHGT H47  6.10 6.10 6.10 0.00 0.00 0.00 
SO BUILDHGT H47  0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDHGT H47  0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDWID H47 0.00 5.01 5.01 0.00 0.00 0.00 
SO BUILDWID H47 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDWID H47 0.00 0.00 0.00 0.00 4.45 3.65 
SO BUILDWID H47 4.45 5.01 5.01 0.00 0.00 0.00 
SO BUILDWID H47 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDWID H47 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDLEN H47 0.00 7.95 7.61 0.00 0.00 0.00 
SO BUILDLEN H47 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDLEN H47 0.00 0.00 0.00 0.00 8.16 3.66 
SO BUILDLEN H47 8.16 7.95 7.61 0.00 0.00 0.00 
SO BUILDLEN H47 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDLEN H47 0.00 0.00 0.00 0.00 0.00 0.00 
SO XBADJ H47 0.00    10.05   9.47  0.00  0.00  0.00 
SO XBADJ   H47 0.00    0.00  0.00 0.00  0.00 0.00 
SO XBADJ H47 0.00    0.00 0.00 0.00 -17.79   -18.36 
SO XBADJ H47  -18.44   -18.00   -17.08 0.00  0.00 0.00 
SO XBADJ   H47 0.00    0.00  0.00 0.00  0.00 0.00 
SO XBADJ   H47 0.00    0.00  0.00 0.00  0.00 0.00 
SO YBADJ   H47 0.00    3.11  5.50 0.00  0.00 0.00 
SO YBADJ   H47 0.00    0.00  0.00 0.00  0.00 0.00 
SO YBADJ   H47 0.00    0.00  0.00 0.00  4.32 1.88 
SO YBADJ H47   -0.63    -3.11    -5.50  0.00  0.00  0.00 
SO YBADJ   H47 0.00    0.00  0.00 0.00  0.00 0.00 
SO YBADJ   H47 0.00    0.00  0.00 0.00  0.00 0.00 
SO LOCATION H49 POINT 595509. 4428190.94 1524.31 
** Wellsite Separator 
SO SRCPARAM H49 4.946677E-04 4.6 700. 2.84019565 0.2286 
SO BUILDHGT H49  0.00 6.10 6.10 0.00 0.00 0.00 
SO BUILDHGT H49  0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDHGT H49  0.00 0.00 0.00 0.00 6.10 6.10 
SO BUILDHGT H49  6.10 6.10 6.10 0.00 0.00 0.00 
SO BUILDHGT H49  0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDHGT H49  0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDWID H49 0.00 5.02 5.02 0.00 0.00 0.00 
SO BUILDWID H49 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDWID H49 0.00 0.00 0.00 0.00 4.45 3.66 
SO BUILDWID H49 4.45 5.02 5.02 0.00 0.00 0.00 
SO BUILDWID H49 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDWID H49 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDLEN H49 0.00 7.95 7.61 0.00 0.00 0.00 
SO BUILDLEN H49 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDLEN H49 0.00 0.00 0.00 0.00 8.15 3.66 
SO BUILDLEN H49 8.15 7.95 7.61 0.00 0.00 0.00 
SO BUILDLEN H49 0.00 0.00 0.00 0.00 0.00 0.00 
SO BUILDLEN H49 0.00 0.00 0.00 0.00 0.00 0.00 
SO XBADJ H49 0.00    10.05   9.47  0.00  0.00  0.00 



7 



http:4428190.94

http:4428195.88

http:595963.69





 


 


                     
                  
                   


                     
                     
                     
                     
                     


                   
                     
                     


   
  


   
  


   
  


   
  


  
  


   
  


   
  


   
  


   
  


  
  


  
  


  
  


  
  


  
  


  
  


 
  


  
  


  
  


  
  


  
  


  
  


  
  


  


Near Field Air Quality Technical Support Document 


SO XBADJ   H49 0.00    0.00  0.00 0.00  0.00 0.00 
SO XBADJ H49 0.00    0.00 0.00 0.00 -17.78   -13.79 
SO XBADJ H49  -18.43   -18.00   -17.08 0.00  0.00 0.00 
SO XBADJ   H49 0.00    0.00  0.00 0.00  0.00 0.00 
SO XBADJ   H49 0.00    0.00  0.00 0.00  0.00 0.00 
SO YBADJ   H49 0.00    3.11  5.49 0.00  0.00 0.00 
SO YBADJ   H49 0.00    0.00  0.00 0.00  0.00 0.00 
SO YBADJ   H49 0.00    0.00  0.00 0.00  4.32 1.88 
SO YBADJ H49   -0.63    -3.11    -5.49  0.00  0.00  0.00 
SO YBADJ   H49 0.00    0.00  0.00 0.00  0.00 0.00 
SO YBADJ   H49 0.00    0.00  0.00 0.00  0.00 0.00 
SO LOCATION HV1 VOLUME 594790.52 4428404. 1534.45 
SO SRCPARAM HV1 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV2 VOLUME 594798.14 4428404. 1534.38 
SO SRCPARAM HV2 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV3 VOLUME 594805.76 4428404. 1534.27 
SO SRCPARAM HV3 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV4 VOLUME 594813.38 4428404. 1534.17 
SO SRCPARAM HV4 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV5 VOLUME 594821. 4428404. 1534.08 
SO SRCPARAM HV5 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV6 VOLUME 594828.62 4428404. 1533.93 
SO SRCPARAM HV6 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV7 VOLUME 594836.24 4428404. 1533.84 
SO SRCPARAM HV7 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV8 VOLUME 594843.86 4428404. 1533.76 
SO SRCPARAM HV8 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV9 VOLUME 594851.48 4428404. 1533.69 
SO SRCPARAM HV9 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV10 VOLUME 594859.1 4428404. 1533.61 
SO SRCPARAM HV10 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV11 VOLUME 594866.72 4428404. 1533.49 
SO SRCPARAM HV11 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV12 VOLUME 594874.34 4428404. 1533.38 
SO SRCPARAM HV12 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV13 VOLUME 594881.96 4428404. 1533.28 
SO SRCPARAM HV13 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV14 VOLUME 594889.58 4428404. 1533.2 
SO SRCPARAM HV14 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV15 VOLUME 594897.2 4428404. 1533.13 
SO SRCPARAM HV15 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV16 VOLUME 594904.82 4428404. 1533. 
SO SRCPARAM HV16 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV17 VOLUME 594912.44 4428404. 1532.85 
SO SRCPARAM HV17 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV18 VOLUME 594920.06 4428404. 1532.7 
SO SRCPARAM HV18 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV19 VOLUME 594927.68 4428404. 1532.62 
SO SRCPARAM HV19 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV20 VOLUME 594935.3 4428404. 1532.49 
SO SRCPARAM HV20 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV21 VOLUME 594942.92 4428404. 1532.37 
SO SRCPARAM HV21 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV22 VOLUME 594950.54 4428404. 1532.29 
SO SRCPARAM HV22 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV23 VOLUME 594958.16 4428404. 1532.14 
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http:594958.16

http:594950.54

http:594942.92
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SO SRCPARAM HV23 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV24 VOLUME 594965.78 4428404. 1532.04 
SO SRCPARAM HV24 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV25 VOLUME 594973.4 4428404. 1531.93 
SO SRCPARAM HV25 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV26 VOLUME 594981.02 4428404. 1531.79 
SO SRCPARAM HV26 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV27 VOLUME 594988.64 4428404. 1531.68 
SO SRCPARAM HV27 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV28 VOLUME 594996.26 4428404. 1531.56 
SO SRCPARAM HV28 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV29 VOLUME 595003.88 4428404. 1531.42 
SO SRCPARAM HV29 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV30 VOLUME 595011.5 4428404. 1531.29 
SO SRCPARAM HV30 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV31 VOLUME 595019.12 4428404. 1531.21 
SO SRCPARAM HV31 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV32 VOLUME 595026.74 4428404. 1531.07 
SO SRCPARAM HV32 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV33 VOLUME 595034.36 4428404. 1530.93 
SO SRCPARAM HV33 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV34 VOLUME 595041.98 4428404. 1530.81 
SO SRCPARAM HV34 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV35 VOLUME 595049.6 4428404. 1530.71 
SO SRCPARAM HV35 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV36 VOLUME 595057.22 4428404. 1530.56 
SO SRCPARAM HV36 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV37 VOLUME 595064.84 4428404. 1530.42 
SO SRCPARAM HV37 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV38 VOLUME 595072.46 4428404. 1530.32 
SO SRCPARAM HV38 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV39 VOLUME 595080.08 4428404. 1530.24 
SO SRCPARAM HV39 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV40 VOLUME 595087.7 4428404. 1530.16 
SO SRCPARAM HV40 4.824459E-04 5. 7.62 7.62 
SO LOCATION HV41 VOLUME 595099.32 4428404. 1530.05 
SO SRCPARAM HV41 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV42 VOLUME 595106.94 4428404. 1529.97 
SO SRCPARAM HV42 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV43 VOLUME 595114.56 4428404. 1529.85 
SO SRCPARAM HV43 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV44 VOLUME 595122.18 4428404. 1529.71 
SO SRCPARAM HV44 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV45 VOLUME 595129.8 4428404. 1529.6 
SO SRCPARAM HV45 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV46 VOLUME 595137.42 4428404. 1529.45 
SO SRCPARAM HV46 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV47 VOLUME 595145.04 4428404. 1529.3 
SO SRCPARAM HV47 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV48 VOLUME 595152.66 4428404. 1529.15 
SO SRCPARAM HV48 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV49 VOLUME 595160.28 4428404. 1528.99 
SO SRCPARAM HV49 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV50 VOLUME 595167.9 4428404. 1528.84 
SO SRCPARAM HV50 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV51 VOLUME 595175.52 4428404. 1528.74 
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SO SRCPARAM HV51 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV52 VOLUME 595183.14 4428404. 1528.64 
SO SRCPARAM HV52 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV53 VOLUME 595190.76 4428404. 1528.48 
SO SRCPARAM HV53 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV54 VOLUME 595198.38 4428404. 1528.33 
SO SRCPARAM HV54 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV55 VOLUME 595206. 4428404. 1528.24 
SO SRCPARAM HV55 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV56 VOLUME 595213.62 4428404. 1528.15 
SO SRCPARAM HV56 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV57 VOLUME 595221.24 4428404. 1528.04 
SO SRCPARAM HV57 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV58 VOLUME 595228.86 4428404. 1527.92 
SO SRCPARAM HV58 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV59 VOLUME 595236.48 4428404. 1527.84 
SO SRCPARAM HV59 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV60 VOLUME 595244.1 4428404. 1527.72 
SO SRCPARAM HV60 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV61 VOLUME 595251.72 4428404. 1527.58 
SO SRCPARAM HV61 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV62 VOLUME 595259.34 4428404. 1527.51 
SO SRCPARAM HV62 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV63 VOLUME 595266.96 4428404. 1527.43 
SO SRCPARAM HV63 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV64 VOLUME 595274.58 4428404. 1527.34 
SO SRCPARAM HV64 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV65 VOLUME 595282.2 4428404. 1527.22 
SO SRCPARAM HV65 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV66 VOLUME 595289.82 4428404. 1527.1 
SO SRCPARAM HV66 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV67 VOLUME 595297.44 4428404. 1527. 
SO SRCPARAM HV67 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV68 VOLUME 595305.06 4428404. 1526.86 
SO SRCPARAM HV68 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV69 VOLUME 595312.68 4428404. 1526.72 
SO SRCPARAM HV69 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV70 VOLUME 595320.3 4428404. 1526.6 
SO SRCPARAM HV70 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV71 VOLUME 595327.92 4428404. 1526.49 
SO SRCPARAM HV71 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV72 VOLUME 595335.54 4428404. 1526.37 
SO SRCPARAM HV72 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV73 VOLUME 595343.16 4428404. 1526.24 
SO SRCPARAM HV73 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV74 VOLUME 595350.78 4428404. 1526.09 
SO SRCPARAM HV74 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV75 VOLUME 595358.4 4428404. 1525.98 
SO SRCPARAM HV75 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV76 VOLUME 595366.02 4428404. 1525.84 
SO SRCPARAM HV76 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV77 VOLUME 595373.64 4428404. 1525.7 
SO SRCPARAM HV77 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV78 VOLUME 595381.26 4428404. 1525.57 
SO SRCPARAM HV78 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV79 VOLUME 595388.88 4428404. 1525.39 
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SO SRCPARAM HV79 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV80 VOLUME 595396.5 4428404. 1525.26 
SO SRCPARAM HV80 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV81 VOLUME 595404.12 4428404. 1525.14 
SO SRCPARAM HV81 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV82 VOLUME 595411.74 4428404. 1525.04 
SO SRCPARAM HV82 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV83 VOLUME 595419.36 4428404. 1524.97 
SO SRCPARAM HV83 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV84 VOLUME 595426.98 4428404. 1524.92 
SO SRCPARAM HV84 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV85 VOLUME 595434.6 4428404. 1524.88 
SO SRCPARAM HV85 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV86 VOLUME 595442.22 4428404. 1524.82 
SO SRCPARAM HV86 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV87 VOLUME 595449.84 4428404. 1524.7 
SO SRCPARAM HV87 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV88 VOLUME 595457.46 4428404. 1524.63 
SO SRCPARAM HV88 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV89 VOLUME 595465.08 4428404. 1524.58 
SO SRCPARAM HV89 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV90 VOLUME 595472.7 4428404. 1524.53 
SO SRCPARAM HV90 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV91 VOLUME 595480.32 4428404. 1524.46 
SO SRCPARAM HV91 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV92 VOLUME 595487.94 4428404. 1524.38 
SO SRCPARAM HV92 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV93 VOLUME 595501.56 4428404. 1524.24 
SO SRCPARAM HV93 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV94 VOLUME 595509.18 4428404. 1524.17 
SO SRCPARAM HV94 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV95 VOLUME 595516.8 4428404. 1524.09 
SO SRCPARAM HV95 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV96 VOLUME 595524.42 4428404. 1523.99 
SO SRCPARAM HV96 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV97 VOLUME 595532.04 4428404. 1523.87 
SO SRCPARAM HV97 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV98 VOLUME 595539.66 4428404. 1523.76 
SO SRCPARAM HV98 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV99 VOLUME 595547.28 4428404. 1523.69 
SO SRCPARAM HV99 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV100 VOLUME 595554.9 4428404. 1523.58 
SO SRCPARAM HV100 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV101 VOLUME 595562.52 4428404. 1523.45 
SO SRCPARAM HV101 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV102 VOLUME 595570.14 4428404. 1523.32 
SO SRCPARAM HV102 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV103 VOLUME 595577.76 4428404. 1523.2 
SO SRCPARAM HV103 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV104 VOLUME 595585.38 4428404. 1523.05 
SO SRCPARAM HV104 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV105 VOLUME 595593. 4428404. 1522.9 
SO SRCPARAM HV105 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV106 VOLUME 595600.62 4428404. 1522.75 
SO SRCPARAM HV106 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV107 VOLUME 595608.24 4428404. 1522.6 
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SO SRCPARAM HV107 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV108 VOLUME 595615.86 4428404. 1522.44 
SO SRCPARAM HV108 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV109 VOLUME 595623.48 4428404. 1522.3 
SO SRCPARAM HV109 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV110 VOLUME 595631.1 4428404. 1522.18 
SO SRCPARAM HV110 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV111 VOLUME 595638.72 4428404. 1522.06 
SO SRCPARAM HV111 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV112 VOLUME 595646.34 4428404. 1522.01 
SO SRCPARAM HV112 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV113 VOLUME 595653.96 4428404. 1521.92 
SO SRCPARAM HV113 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV114 VOLUME 595661.58 4428404. 1521.78 
SO SRCPARAM HV114 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV115 VOLUME 595669.2 4428404. 1521.71 
SO SRCPARAM HV115 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV116 VOLUME 595676.82 4428404. 1521.63 
SO SRCPARAM HV116 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV117 VOLUME 595684.44 4428404. 1521.56 
SO SRCPARAM HV117 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV118 VOLUME 595692.06 4428404. 1521.49 
SO SRCPARAM HV118 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV119 VOLUME 595699.68 4428404. 1521.44 
SO SRCPARAM HV119 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV120 VOLUME 595707.3 4428404. 1521.44 
SO SRCPARAM HV120 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV121 VOLUME 595714.92 4428404. 1521.42 
SO SRCPARAM HV121 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV122 VOLUME 595722.54 4428404. 1521.37 
SO SRCPARAM HV122 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV123 VOLUME 595730.16 4428404. 1521.3 
SO SRCPARAM HV123 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV124 VOLUME 595737.78 4428404. 1521.22 
SO SRCPARAM HV124 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV125 VOLUME 595745.4 4428404. 1521.15 
SO SRCPARAM HV125 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV126 VOLUME 595753.02 4428404. 1521.07 
SO SRCPARAM HV126 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV127 VOLUME 595760.64 4428404. 1520.99 
SO SRCPARAM HV127 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV128 VOLUME 595768.26 4428404. 1520.87 
SO SRCPARAM HV128 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV129 VOLUME 595775.88 4428404. 1520.76 
SO SRCPARAM HV129 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV130 VOLUME 595783.5 4428404. 1520.63 
SO SRCPARAM HV130 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV131 VOLUME 595791.12 4428404. 1520.47 
SO SRCPARAM HV131 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV132 VOLUME 595798.74 4428404. 1520.29 
SO SRCPARAM HV132 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV133 VOLUME 595806.36 4428404. 1520.13 
SO SRCPARAM HV133 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV134 VOLUME 595813.98 4428404. 1519.96 
SO SRCPARAM HV134 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV135 VOLUME 595821.6 4428404. 1519.76 
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SO SRCPARAM HV135 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV136 VOLUME 595829.22 4428404. 1519.56 
SO SRCPARAM HV136 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV137 VOLUME 595836.84 4428404. 1519.38 
SO SRCPARAM HV137 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV138 VOLUME 595844.46 4428404. 1519.18 
SO SRCPARAM HV138 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV139 VOLUME 595852.08 4428404. 1518.96 
SO SRCPARAM HV139 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV140 VOLUME 595859.7 4428404. 1518.75 
SO SRCPARAM HV140 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV141 VOLUME 595867.32 4428404. 1518.56 
SO SRCPARAM HV141 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV142 VOLUME 595874.94 4428404. 1518.42 
SO SRCPARAM HV142 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV143 VOLUME 595882.56 4428404. 1518.31 
SO SRCPARAM HV143 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV144 VOLUME 595890.18 4428404. 1518.24 
SO SRCPARAM HV144 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV145 VOLUME 595897.8 4428404. 1518.16 
SO SRCPARAM HV145 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV146 VOLUME 595905.42 4428404. 1518.03 
SO SRCPARAM HV146 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV147 VOLUME 595913.04 4428404. 1517.91 
SO SRCPARAM HV147 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV148 VOLUME 595920.66 4428404. 1517.83 
SO SRCPARAM HV148 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV149 VOLUME 595936.28 4428404. 1517.64 
SO SRCPARAM HV149 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV150 VOLUME 595943.9 4428404. 1517.56 
SO SRCPARAM HV150 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV151 VOLUME 595951.52 4428404. 1517.53 
SO SRCPARAM HV151 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV152 VOLUME 595959.14 4428404. 1517.47 
SO SRCPARAM HV152 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV153 VOLUME 595966.76 4428404. 1517.35 
SO SRCPARAM HV153 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV154 VOLUME 595974.38 4428404. 1517.26 
SO SRCPARAM HV154 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV155 VOLUME 595982. 4428404. 1517.16 
SO SRCPARAM HV155 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV156 VOLUME 595989.62 4428404. 1517.01 
SO SRCPARAM HV156 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV157 VOLUME 595997.24 4428404. 1516.86 
SO SRCPARAM HV157 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV158 VOLUME 596004.86 4428404. 1516.75 
SO SRCPARAM HV158 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV159 VOLUME 596012.48 4428404. 1516.65 
SO SRCPARAM HV159 4.925257E-04 5. 7.62 7.62 
SO LOCATION HV160 VOLUME 596020.1 4428404. 1516.5 
SO SRCPARAM HV160 4.925257E-04 5. 7.62 7.62 
SO LOCATION VV1 VOLUME 595069.3 4428928.29 1530.26 
SO SRCPARAM VV1 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV2 VOLUME 595069.3 4428920.67 1530.49 
SO SRCPARAM VV2 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV3 VOLUME 595069.3 4428913.05 1530.78 
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SO SRCPARAM VV3 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV4 VOLUME 595069.3 4428905.43 1530.91 
SO SRCPARAM VV4 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV  VOLUME 595069.3 4428897.81 1530.89 
SO SRCPARAM VV5 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV6 VOLUME 595069.3 4428890.19 1530.82 
SO SRCPARAM VV6 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV7 VOLUME 595069.3 4428882.57 1530.82 
SO SRCPARAM VV7 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV8 VOLUME 595069.3 4428874.95 1530.92 
SO SRCPARAM VV8 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV9 VOLUME 595069.3 4428867.33 1531.01 
SO SRCPARAM VV9 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV  VOLUME 595069.3 4428859.71 1531.01 
SO SRCPARAM VV10 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV11 VOLUME 595069.3 4428852.09 1530.94 
SO SRCPARAM VV11 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV12 VOLUME 595069.3 4428844.47 1530.92 
SO SRCPARAM VV12 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV13 VOLUME 595069.3 4428836.85 1530.96 
SO SRCPARAM VV13 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV14 VOLUME 595069.3 4428829.23 1531.01 
SO SRCPARAM VV14 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV  VOLUME 595069.3 4428821.61 1530.94 
SO SRCPARAM VV15 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV16 VOLUME 595069.3 4428813.99 1530.91 
SO SRCPARAM VV16 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV17 VOLUME 595069.3 4428806.37 1530.83 
SO SRCPARAM VV17 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV18 VOLUME 595069.3 4428798.75 1530.65 
SO SRCPARAM VV18 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV19 VOLUME 595069.3 4428791.13 1530.35 
SO SRCPARAM VV19 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV  VOLUME 595069.3 4428783.51 1530.11 
SO SRCPARAM VV20 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV21 VOLUME 595069.3 4428775.89 1530. 
SO SRCPARAM VV21 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV22 VOLUME 595069.3 4428768.27 1530. 
SO SRCPARAM VV22 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV23 VOLUME 595069.3 4428760.65 1530. 
SO SRCPARAM VV23 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV24 VOLUME 595069.3 4428753.03 1530.07 
SO SRCPARAM VV24 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV  VOLUME 595069.3 4428745.41 1530.23 
SO SRCPARAM VV25 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV26 VOLUME 595069.3 4428737.79 1530.44 
SO SRCPARAM VV26 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV27 VOLUME 595069.3 4428730.17 1530.59 
SO SRCPARAM VV27 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV28 VOLUME 595069.3 4428722.55 1530.6 
SO SRCPARAM VV28 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV29 VOLUME 595069.3 4428714.93 1530.61 
SO SRCPARAM VV29 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV  VOLUME 595069.3 4428707.31 1530.63 
SO SRCPARAM VV30 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV31 VOLUME 595069.3 4428699.69 1530.7 
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SO SRCPARAM VV31 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV32 VOLUME 595069.3 4428692.07 1530.71 
SO SRCPARAM VV32 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV33 VOLUME 595069.3 4428684.45 1530.66 
SO SRCPARAM VV33 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV34 VOLUME 595069.3 4428676.83 1530.55 
SO SRCPARAM VV34 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV35 VOLUME 595069.3 4428669.21 1530.4 
SO SRCPARAM VV35 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV36 VOLUME 595094.01 4428552.68 1529.7 
SO SRCPARAM VV36 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV37 VOLUME 595094.01 4428545.06 1529.49 
SO SRCPARAM VV37 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV38 VOLUME 595094.01 4428537.44 1529.38 
SO SRCPARAM VV38 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV39 VOLUME 595094.01 4428529.82 1529.42 
SO SRCPARAM VV39 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV40 VOLUME 595094.01 4428522.2 1529.62 
SO SRCPARAM VV40 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV41 VOLUME 595094.01 4428514.58 1529.79 
SO SRCPARAM VV41 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV42 VOLUME 595094.01 4428506.96 1529.89 
SO SRCPARAM VV42 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV43 VOLUME 595094.01 4428499.34 1529.93 
SO SRCPARAM VV43 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV44 VOLUME 595094.01 4428491.72 1530. 
SO SRCPARAM VV44 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV45 VOLUME 595094.01 4428484.1 1530.04 
SO SRCPARAM VV45 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV46 VOLUME 595094.01 4428476.48 1530.1 
SO SRCPARAM VV46 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV47 VOLUME 595094.01 4428468.86 1530.17 
SO SRCPARAM VV47 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV48 VOLUME 595094.01 4428461.24 1530.25 
SO SRCPARAM VV48 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV49 VOLUME 595094.01 4428453.62 1530.26 
SO SRCPARAM VV49 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV50 VOLUME 595094.01 4428446. 1530.26 
SO SRCPARAM VV50 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV51 VOLUME 595094.01 4428438.38 1530.26 
SO SRCPARAM VV51 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV52 VOLUME 595094.01 4428430.76 1530.26 
SO SRCPARAM VV52 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV53 VOLUME 595094.01 4428423.14 1530.26 
SO SRCPARAM VV53 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV54 VOLUME 595094.01 4428415.52 1530.22 
SO SRCPARAM VV54 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV55 VOLUME 595094.01 4428407.9 1530.14 
SO SRCPARAM VV55 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV56 VOLUME 595094.01 4428400.28 1530.06 
SO SRCPARAM VV56 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV57 VOLUME 595094.01 4428392.66 1529.99 
SO SRCPARAM VV57 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV58 VOLUME 595094.01 4428385.04 1529.94 
SO SRCPARAM VV58 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV59 VOLUME 595094.01 4428377.42 1529.92 
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SO SRCPARAM VV59 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV60 VOLUME 595094.01 4428369.8 1529.92 
SO SRCPARAM VV60 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV61 VOLUME 595094.01 4428362.18 1529.92 
SO SRCPARAM VV61 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV62 VOLUME 595094.01 4428354.56 1529.92 
SO SRCPARAM VV62 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV63 VOLUME 595094.01 4428346.94 1529.92 
SO SRCPARAM VV63 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV64 VOLUME 595094.01 4428339.32 1529.92 
SO SRCPARAM VV64 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV65 VOLUME 595094.01 4428331.7 1529.92 
SO SRCPARAM VV65 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV66 VOLUME 595094.01 4428324.08 1529.94 
SO SRCPARAM VV66 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV67 VOLUME 595094.01 4428316.46 1529.98 
SO SRCPARAM VV67 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV68 VOLUME 595094.01 4428308.84 1530.02 
SO SRCPARAM VV68 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV69 VOLUME 595094.01 4428301.22 1530.02 
SO SRCPARAM VV69 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV70 VOLUME 595094.01 4428293.6 1530.02 
SO SRCPARAM VV70 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV71 VOLUME 595094.01 4428285.98 1530.02 
SO SRCPARAM VV71 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV72 VOLUME 595094.01 4428278.36 1530.02 
SO SRCPARAM VV72 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV73 VOLUME 595112.79 4428157.3 1529.16 
SO SRCPARAM VV73 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV74 VOLUME 595112.79 4428149.68 1528.94 
SO SRCPARAM VV74 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV75 VOLUME 595112.79 4428142.06 1528.74 
SO SRCPARAM VV75 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV76 VOLUME 595112.79 4428134.44 1528.7 
SO SRCPARAM VV76 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV77 VOLUME 595112.79 4428126.82 1528.67 
SO SRCPARAM VV77 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV78 VOLUME 595112.79 4428119.2 1528.67 
SO SRCPARAM VV78 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV79 VOLUME 595112.79 4428111.58 1528.67 
SO SRCPARAM VV79 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV80 VOLUME 595112.79 4428103.96 1528.67 
SO SRCPARAM VV80 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV81 VOLUME 595112.79 4428096.34 1528.67 
SO SRCPARAM VV81 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV82 VOLUME 595112.79 4428088.72 1528.68 
SO SRCPARAM VV82 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV83 VOLUME 595112.79 4428081.1 1528.74 
SO SRCPARAM VV83 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV84 VOLUME 595112.79 4428073.48 1528.74 
SO SRCPARAM VV84 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV85 VOLUME 595112.79 4428065.86 1528.76 
SO SRCPARAM VV85 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV86 VOLUME 595112.79 4428058.24 1528.78 
SO SRCPARAM VV86 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV87 VOLUME 595112.79 4428050.62 1528.84 
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SO SRCPARAM VV87 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV88 VOLUME 595112.79 4428043. 1528.84 
SO SRCPARAM VV88 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV89 VOLUME 595112.79 4428035.38 1528.84 
SO SRCPARAM VV89 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV90 VOLUME 595112.79 4428027.76 1528.84 
SO SRCPARAM VV90 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV91 VOLUME 595112.79 4428020.14 1528.84 
SO SRCPARAM VV91 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV92 VOLUME 595112.79 4428012.52 1528.84 
SO SRCPARAM VV92 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV93 VOLUME 595112.79 4428004.9 1528.86 
SO SRCPARAM VV93 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV94 VOLUME 595112.79 4427997.28 1528.87 
SO SRCPARAM VV94 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV95 VOLUME 595112.79 4427989.66 1528.87 
SO SRCPARAM VV95 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV96 VOLUME 595112.79 4427982.04 1528.87 
SO SRCPARAM VV96 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV97 VOLUME 595112.79 4427974.42 1528.87 
SO SRCPARAM VV97 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV98 VOLUME 595112.79 4427966.8 1528.87 
SO SRCPARAM VV98 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV99 VOLUME 595112.79 4427959.18 1528.87 
SO SRCPARAM VV99 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV100 VOLUME 595112.79 4427951.56 1528.87 
SO SRCPARAM VV100 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV101 VOLUME 595112.79 4427943.94 1528.87 
SO SRCPARAM VV101 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV102 VOLUME 595112.79 4427936.32 1528.87 
SO SRCPARAM VV102 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV103 VOLUME 595112.79 4427928.7 1528.87 
SO SRCPARAM VV103 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV104 VOLUME 595112.79 4427921.08 1528.87 
SO SRCPARAM VV104 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV105 VOLUME 595112.79 4427913.46 1528.85 
SO SRCPARAM VV105 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV106 VOLUME 595112.79 4427905.84 1528.84 
SO SRCPARAM VV106 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV107 VOLUME 595112.79 4427898.22 1528.84 
SO SRCPARAM VV107 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV108 VOLUME 595112.79 4427890.6 1528.84 
SO SRCPARAM VV108 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV109 VOLUME 595112.79 4427882.98 1528.86 
SO SRCPARAM VV109 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV110 VOLUME 595112.79 4427875.36 1528.86 
SO SRCPARAM VV110 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV111 VOLUME 595112.79 4427867.74 1528.84 
SO SRCPARAM VV111 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV112 VOLUME 595112.79 4427860.12 1528.84 
SO SRCPARAM VV112 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV113 VOLUME 595466.66 4428943.12 1520.71 
SO SRCPARAM VV113 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV114 VOLUME 595466.66 4428935.5 1520.95 
SO SRCPARAM VV114 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV115 VOLUME 595466.66 4428927.88 1521.41 


17 



http:4428927.88

http:595466.66

http:595466.66

http:4428943.12

http:595466.66

http:4427860.12

http:595112.79

http:4427867.74

http:595112.79

http:4427875.36

http:595112.79

http:4427882.98

http:595112.79

http:595112.79

http:4427898.22

http:595112.79

http:4427905.84

http:595112.79

http:4427913.46

http:595112.79

http:4427921.08

http:595112.79

http:595112.79

http:4427936.32

http:595112.79

http:4427943.94

http:595112.79

http:4427951.56

http:595112.79

http:4427959.18

http:595112.79

http:595112.79

http:4427974.42

http:595112.79

http:4427982.04

http:595112.79

http:4427989.66

http:595112.79

http:4427997.28

http:595112.79

http:595112.79

http:4428012.52

http:595112.79

http:4428020.14

http:595112.79

http:4428027.76

http:595112.79

http:4428035.38

http:595112.79

http:595112.79





 


 


  
  


  
  


  
  


  
  


  
 


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


Near Field Air Quality Technical Support Document 


SO SRCPARAM VV115 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV116 VOLUME 595466.66 4428920.26 1522.3 
SO SRCPARAM VV116 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV117 VOLUME 595466.66 4428912.64 1523.27 
SO SRCPARAM VV117 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV118 VOLUME 595466.66 4428905.02 1523.95 
SO SRCPARAM VV118 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV119 VOLUME 595466.66 4428897.4 1524.48 
SO SRCPARAM VV119 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV120 VOLUME 595466.66 4428889.78 1525. 
SO SRCPARAM VV120 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV121 VOLUME 595466.66 4428882.16 1525.13 
SO SRCPARAM VV121 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV122 VOLUME 595466.66 4428874.54 1525.17 
SO SRCPARAM VV122 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV123 VOLUME 595466.66 4428866.92 1525.08 
SO SRCPARAM VV123 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV124 VOLUME 595466.66 4428859.3 1524.86 
SO SRCPARAM VV124 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV125 VOLUME 595466.66 4428851.68 1524.48 
SO SRCPARAM VV125 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV126 VOLUME 595466.66 4428844.06 1524.1 
SO SRCPARAM VV126 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV127 VOLUME 595466.66 4428836.44 1523.62 
SO SRCPARAM VV127 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV128 VOLUME 595466.66 4428828.82 1522.99 
SO SRCPARAM VV128 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV129 VOLUME 595466.66 4428821.2 1522.31 
SO SRCPARAM VV129 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV130 VOLUME 595466.66 4428813.58 1521.75 
SO SRCPARAM VV130 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV131 VOLUME 595466.66 4428805.96 1521.65 
SO SRCPARAM VV131 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV132 VOLUME 595466.66 4428798.34 1521.94 
SO SRCPARAM VV132 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV133 VOLUME 595466.66 4428790.72 1522.27 
SO SRCPARAM VV133 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV134 VOLUME 595466.66 4428783.1 1522.65 
SO SRCPARAM VV134 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV135 VOLUME 595466.66 4428775.48 1523.01 
SO SRCPARAM VV135 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV136 VOLUME 595466.66 4428767.86 1523.37 
SO SRCPARAM VV136 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV137 VOLUME 595466.66 4428760.24 1523.75 
SO SRCPARAM VV137 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV138 VOLUME 595466.66 4428752.62 1523.96 
SO SRCPARAM VV138 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV139 VOLUME 595466.66 4428745. 1524.12 
SO SRCPARAM VV139 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV140 VOLUME 595466.66 4428737.38 1524.23 
SO SRCPARAM VV140 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV141 VOLUME 595466.66 4428729.76 1524.33 
SO SRCPARAM VV141 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV142 VOLUME 595466.66 4428722.14 1524.31 
SO SRCPARAM VV142 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV143 VOLUME 595466.66 4428714.52 1524.26 
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SO SRCPARAM VV143 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV144 VOLUME 595466.66 4428706.9 1524.17 
SO SRCPARAM VV144 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV145 VOLUME 595466.66 4428699.28 1524.03 
SO SRCPARAM VV145 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV146 VOLUME 595466.66 4428691.66 1524.03 
SO SRCPARAM VV146 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV147 VOLUME 595466.66 4428684.04 1524.09 
SO SRCPARAM VV147 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV148 VOLUME 595466.66 4428676.42 1524.16 
SO SRCPARAM VV148 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV149 VOLUME 595466.66 4428668.8 1524.2 
SO SRCPARAM VV149 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV150 VOLUME 595466.66 4428661.18 1524.23 
SO SRCPARAM VV150 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV151 VOLUME 595496.31 4428532.91 1523. 
SO SRCPARAM VV151 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV152 VOLUME 595496.31 4428525.29 1522.69 
SO SRCPARAM VV152 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV153 VOLUME 595496.31 4428517.67 1522.5 
SO SRCPARAM VV153 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV154 VOLUME 595496.31 4428510.05 1522.57 
SO SRCPARAM VV154 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV155 VOLUME 595496.31 4428502.43 1522.73 
SO SRCPARAM VV155 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV156 VOLUME 595496.31 4428494.81 1522.95 
SO SRCPARAM VV156 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV157 VOLUME 595496.31 4428487.19 1523.21 
SO SRCPARAM VV157 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV158 VOLUME 595496.31 4428479.57 1523.48 
SO SRCPARAM VV158 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV159 VOLUME 595496.31 4428471.95 1523.63 
SO SRCPARAM VV159 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV160 VOLUME 595496.31 4428464.33 1523.73 
SO SRCPARAM VV160 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV161 VOLUME 595496.31 4428456.71 1523.81 
SO SRCPARAM VV161 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV162 VOLUME 595496.31 4428449.09 1523.88 
SO SRCPARAM VV162 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV163 VOLUME 595496.31 4428441.47 1523.93 
SO SRCPARAM VV163 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV164 VOLUME 595496.31 4428433.85 1524. 
SO SRCPARAM VV164 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV165 VOLUME 595496.31 4428426.23 1524.07 
SO SRCPARAM VV165 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV166 VOLUME 595496.31 4428418.61 1524.15 
SO SRCPARAM VV166 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV167 VOLUME 595496.31 4428410.99 1524.23 
SO SRCPARAM VV167 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV168 VOLUME 595496.31 4428403.37 1524.3 
SO SRCPARAM VV168 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV169 VOLUME 595496.31 4428395.75 1524.34 
SO SRCPARAM VV169 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV170 VOLUME 595496.31 4428388.13 1524.34 
SO SRCPARAM VV170 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV171 VOLUME 595496.31 4428380.51 1524.34 
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SO SRCPARAM VV171 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV172 VOLUME 595496.31 4428372.89 1524.34 
SO SRCPARAM VV172 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV173 VOLUME 595496.31 4428365.27 1524.29 
SO SRCPARAM VV173 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV174 VOLUME 595496.31 4428357.65 1524.22 
SO SRCPARAM VV174 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV175 VOLUME 595496.31 4428350.03 1524.16 
SO SRCPARAM VV175 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV176 VOLUME 595496.31 4428342.41 1524.07 
SO SRCPARAM VV176 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV177 VOLUME 595496.31 4428334.79 1523.98 
SO SRCPARAM VV177 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV178 VOLUME 595496.31 4428327.17 1523.94 
SO SRCPARAM VV178 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV179 VOLUME 595496.31 4428319.55 1523.94 
SO SRCPARAM VV179 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV180 VOLUME 595496.31 4428311.93 1524.02 
SO SRCPARAM VV180 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV181 VOLUME 595496.31 4428304.31 1524.09 
SO SRCPARAM VV181 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV182 VOLUME 595496.31 4428296.69 1524.14 
SO SRCPARAM VV182 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV183 VOLUME 595496.31 4428289.07 1524.14 
SO SRCPARAM VV183 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV184 VOLUME 595496.31 4428281.45 1524.17 
SO SRCPARAM VV184 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV185 VOLUME 595496.31 4428273.83 1524.21 
SO SRCPARAM VV185 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV186 VOLUME 595496.31 4428266.21 1524.24 
SO SRCPARAM VV186 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV187 VOLUME 595496.31 4428258.59 1524.24 
SO SRCPARAM VV187 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV188 VOLUME 595478.52 4428137.53 1524.24 
SO SRCPARAM VV188 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV189 VOLUME 595478.52 4428129.91 1524.01 
SO SRCPARAM VV189 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV190 VOLUME 595478.52 4428122.29 1523.77 
SO SRCPARAM VV190 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV191 VOLUME 595478.52 4428114.67 1523.55 
SO SRCPARAM VV191 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV192 VOLUME 595478.52 4428107.05 1523.44 
SO SRCPARAM VV192 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV193 VOLUME 595478.52 4428099.43 1523.52 
SO SRCPARAM VV193 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV194 VOLUME 595478.52 4428091.81 1523.61 
SO SRCPARAM VV194 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV195 VOLUME 595478.52 4428084.19 1523.75 
SO SRCPARAM VV195 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV196 VOLUME 595478.52 4428076.57 1523.83 
SO SRCPARAM VV196 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV197 VOLUME 595478.52 4428068.95 1523.84 
SO SRCPARAM VV197 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV198 VOLUME 595478.52 4428061.33 1523.9 
SO SRCPARAM VV198 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV199 VOLUME 595478.52 4428053.71 1523.86 
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SO SRCPARAM VV199 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV200 VOLUME 595478.52 4428046.09 1523.79 
SO SRCPARAM VV200 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV201 VOLUME 595478.52 4428038.47 1523.71 
SO SRCPARAM VV201 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV202 VOLUME 595478.52 4428030.85 1523.64 
SO SRCPARAM VV202 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV203 VOLUME 595478.52 4428023.23 1523.62 
SO SRCPARAM VV203 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV204 VOLUME 595478.52 4428015.61 1523.61 
SO SRCPARAM VV204 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV205 VOLUME 595478.52 4428007.99 1523.61 
SO SRCPARAM VV205 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV206 VOLUME 595478.52 4428000.37 1523.61 
SO SRCPARAM VV206 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV207 VOLUME 595478.52 4427992.75 1523.63 
SO SRCPARAM VV207 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV208 VOLUME 595478.52 4427985.13 1523.68 
SO SRCPARAM VV208 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV209 VOLUME 595478.52 4427977.51 1523.73 
SO SRCPARAM VV209 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV210 VOLUME 595478.52 4427969.89 1523.73 
SO SRCPARAM VV210 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV211 VOLUME 595478.52 4427962.27 1523.73 
SO SRCPARAM VV211 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV212 VOLUME 595478.52 4427954.65 1523.78 
SO SRCPARAM VV212 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV213 VOLUME 595478.52 4427947.03 1523.8 
SO SRCPARAM VV213 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV214 VOLUME 595478.52 4427939.41 1523.73 
SO SRCPARAM VV214 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV215 VOLUME 595478.52 4427931.79 1523.73 
SO SRCPARAM VV215 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV216 VOLUME 595478.52 4427924.17 1523.72 
SO SRCPARAM VV216 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV217 VOLUME 595478.52 4427916.55 1523.69 
SO SRCPARAM VV217 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV218 VOLUME 595478.52 4427908.93 1523.63 
SO SRCPARAM VV218 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV219 VOLUME 595478.52 4427901.31 1523.63 
SO SRCPARAM VV219 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV220 VOLUME 595478.52 4427893.69 1523.68 
SO SRCPARAM VV220 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV221 VOLUME 595478.52 4427886.07 1523.72 
SO SRCPARAM VV221 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV222 VOLUME 595478.52 4427878.45 1523.75 
SO SRCPARAM VV222 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV223 VOLUME 595478.52 4427870.83 1523.82 
SO SRCPARAM VV223 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV224 VOLUME 595478.52 4427863.21 1523.9 
SO SRCPARAM VV224 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV225 VOLUME 595478.52 4427855.59 1523.97 
SO SRCPARAM VV225 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV226 VOLUME 595478.52 4427847.97 1524.02 
SO SRCPARAM VV226 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV227 VOLUME 595478.52 4427840.35 1524.03 
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SO SRCPARAM VV227 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV228 VOLUME 595921.34 4428977.71 1510.67 
SO SRCPARAM VV228 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV229 VOLUME 595921.34 4428970.09 1510.92 
SO SRCPARAM VV229 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV230 VOLUME 595921.34 4428962.47 1511.24 
SO SRCPARAM VV230 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV231 VOLUME 595921.34 4428954.85 1511.58 
SO SRCPARAM VV231 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV232 VOLUME 595921.34 4428947.23 1511.9 
SO SRCPARAM VV232 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV233 VOLUME 595921.34 4428939.61 1512.16 
SO SRCPARAM VV233 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV234 VOLUME 595921.34 4428931.99 1512.54 
SO SRCPARAM VV234 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV235 VOLUME 595921.34 4428924.37 1512.98 
SO SRCPARAM VV235 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV236 VOLUME 595921.34 4428916.75 1513.52 
SO SRCPARAM VV236 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV237 VOLUME 595921.34 4428909.13 1514.17 
SO SRCPARAM VV237 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV238 VOLUME 595921.34 4428901.51 1514.77 
SO SRCPARAM VV238 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV239 VOLUME 595921.34 4428893.89 1514.89 
SO SRCPARAM VV239 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV240 VOLUME 595921.34 4428886.27 1514.9 
SO SRCPARAM VV240 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV241 VOLUME 595921.34 4428878.65 1514.9 
SO SRCPARAM VV241 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV242 VOLUME 595921.34 4428871.03 1514.9 
SO SRCPARAM VV242 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV243 VOLUME 595921.34 4428863.41 1514.9 
SO SRCPARAM VV243 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV244 VOLUME 595921.34 4428855.79 1514.94 
SO SRCPARAM VV244 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV245 VOLUME 595921.34 4428848.17 1515.01 
SO SRCPARAM VV245 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV246 VOLUME 595921.34 4428840.55 1515.07 
SO SRCPARAM VV246 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV247 VOLUME 595921.34 4428832.93 1514.95 
SO SRCPARAM VV247 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV248 VOLUME 595921.34 4428825.31 1514.89 
SO SRCPARAM VV248 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV249 VOLUME 595921.34 4428817.69 1514.87 
SO SRCPARAM VV249 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV250 VOLUME 595921.34 4428810.07 1514.8 
SO SRCPARAM VV250 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV251 VOLUME 595921.34 4428802.45 1514.87 
SO SRCPARAM VV251 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV252 VOLUME 595921.34 4428794.83 1514.89 
SO SRCPARAM VV252 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV253 VOLUME 595921.34 4428787.21 1514.9 
SO SRCPARAM VV253 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV254 VOLUME 595921.34 4428779.59 1514.9 
SO SRCPARAM VV254 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV255 VOLUME 595921.34 4428771.97 1514.83 
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SO SRCPARAM VV255 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV256 VOLUME 595921.34 4428764.35 1514.8 
SO SRCPARAM VV256 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV257 VOLUME 595921.34 4428756.73 1514.81 
SO SRCPARAM VV257 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV258 VOLUME 595921.34 4428749.11 1514.91 
SO SRCPARAM VV258 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV259 VOLUME 595921.34 4428741.49 1515.2 
SO SRCPARAM VV259 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV260 VOLUME 595921.34 4428733.87 1515.82 
SO SRCPARAM VV260 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV261 VOLUME 595921.34 4428726.25 1516.56 
SO SRCPARAM VV261 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV262 VOLUME 595921.34 4428718.63 1517.3 
SO SRCPARAM VV262 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV263 VOLUME 595921.34 4428711.01 1517.84 
SO SRCPARAM VV263 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV264 VOLUME 595921.34 4428703.39 1517.98 
SO SRCPARAM VV264 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV265 VOLUME 595921.34 4428695.77 1517.97 
SO SRCPARAM VV265 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV266 VOLUME 595921.34 4428688.15 1517.9 
SO SRCPARAM VV266 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV267 VOLUME 595931.23 4428557.62 1517.74 
SO SRCPARAM VV267 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV268 VOLUME 595931.23 4428550. 1517.89 
SO SRCPARAM VV268 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV269 VOLUME 595931.23 4428542.38 1517.9 
SO SRCPARAM VV269 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV270 VOLUME 595931.23 4428534.76 1517.95 
SO SRCPARAM VV270 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV271 VOLUME 595931.23 4428527.14 1518.02 
SO SRCPARAM VV271 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV272 VOLUME 595931.23 4428519.52 1518.09 
SO SRCPARAM VV272 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV273 VOLUME 595931.23 4428511.9 1518.09 
SO SRCPARAM VV273 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV274 VOLUME 595931.23 4428504.28 1518.09 
SO SRCPARAM VV274 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV275 VOLUME 595931.23 4428496.66 1518.09 
SO SRCPARAM VV275 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV276 VOLUME 595931.23 4428489.04 1518.1 
SO SRCPARAM VV276 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV277 VOLUME 595931.23 4428481.42 1518.16 
SO SRCPARAM VV277 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV278 VOLUME 595931.23 4428473.8 1518.18 
SO SRCPARAM VV278 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV279 VOLUME 595931.23 4428466.18 1518.19 
SO SRCPARAM VV279 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV280 VOLUME 595931.23 4428458.56 1518.19 
SO SRCPARAM VV280 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV281 VOLUME 595931.23 4428450.94 1518.19 
SO SRCPARAM VV281 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV282 VOLUME 595931.23 4428443.32 1518.12 
SO SRCPARAM VV282 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV283 VOLUME 595931.23 4428435.7 1518.04 
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SO SRCPARAM VV283 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV284 VOLUME 595931.23 4428428.08 1517.97 
SO SRCPARAM VV284 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV285 VOLUME 595931.23 4428420.46 1517.89 
SO SRCPARAM VV285 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV286 VOLUME 595931.23 4428412.84 1517.82 
SO SRCPARAM VV286 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV287 VOLUME 595931.23 4428405.22 1517.73 
SO SRCPARAM VV287 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV288 VOLUME 595931.23 4428397.6 1517.66 
SO SRCPARAM VV288 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV289 VOLUME 595931.23 4428389.98 1517.6 
SO SRCPARAM VV289 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV290 VOLUME 595931.23 4428382.36 1517.74 
SO SRCPARAM VV290 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV291 VOLUME 595931.23 4428374.74 1517.85 
SO SRCPARAM VV291 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV292 VOLUME 595931.23 4428367.12 1517.93 
SO SRCPARAM VV292 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV293 VOLUME 595931.23 4428359.5 1518.01 
SO SRCPARAM VV293 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV294 VOLUME 595931.23 4428351.88 1518.15 
SO SRCPARAM VV294 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV295 VOLUME 595931.23 4428344.26 1518.25 
SO SRCPARAM VV295 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV296 VOLUME 595931.23 4428336.64 1518.32 
SO SRCPARAM VV296 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV297 VOLUME 595931.23 4428329.02 1518.38 
SO SRCPARAM VV297 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV298 VOLUME 595931.23 4428321.4 1518.39 
SO SRCPARAM VV298 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV299 VOLUME 595931.23 4428313.78 1518.39 
SO SRCPARAM VV299 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV300 VOLUME 595931.23 4428306.16 1518.39 
SO SRCPARAM VV300 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV301 VOLUME 595931.23 4428298.54 1518.4 
SO SRCPARAM VV301 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV302 VOLUME 595931.23 4428290.92 1518.48 
SO SRCPARAM VV302 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV303 VOLUME 595931.23 4428283.3 1518.49 
SO SRCPARAM VV303 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV304 VOLUME 595931.23 4428275.68 1518.49 
SO SRCPARAM VV304 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV305 VOLUME 595931.23 4428268.06 1518.49 
SO SRCPARAM VV305 5.024795E-05 5. 7.62 7.62 
SO LOCATION VV306 VOLUME 595933.21 4428142.47 1517.22 
SO SRCPARAM VV306 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV307 VOLUME 595933.21 4428134.85 1517.15 
SO SRCPARAM VV307 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV308 VOLUME 595933.21 4428127.23 1517.16 
SO SRCPARAM VV308 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV309 VOLUME 595933.21 4428119.61 1517.23 
SO SRCPARAM VV309 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV310 VOLUME 595933.21 4428111.99 1517.16 
SO SRCPARAM VV310 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV311 VOLUME 595933.21 4428104.37 1517.14 


24 



http:4428104.37

http:595933.21

http:4428111.99

http:595933.21

http:4428119.61

http:595933.21

http:4428127.23

http:595933.21

http:4428134.85

http:595933.21

http:4428142.47

http:595933.21

http:4428268.06

http:595931.23

http:4428275.68

http:595931.23

http:595931.23

http:4428290.92

http:595931.23

http:4428298.54

http:595931.23

http:4428306.16

http:595931.23

http:4428313.78

http:595931.23

http:595931.23

http:4428329.02

http:595931.23

http:4428336.64

http:595931.23

http:4428344.26

http:595931.23

http:4428351.88

http:595931.23

http:595931.23

http:4428367.12

http:595931.23

http:4428374.74

http:595931.23

http:4428382.36

http:595931.23

http:4428389.98

http:595931.23

http:595931.23

http:4428405.22

http:595931.23

http:4428412.84

http:595931.23

http:4428420.46

http:595931.23

http:4428428.08

http:595931.23





 


 


  
  


  
 


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


  
  


Near Field Air Quality Technical Support Document 


SO SRCPARAM VV311 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV312 VOLUME 595933.21 4428096.75 1517.09 
SO SRCPARAM VV312 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV313 VOLUME 595933.21 4428089.13 1517. 
SO SRCPARAM VV313 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV314 VOLUME 595933.21 4428081.51 1516.95 
SO SRCPARAM VV314 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV315 VOLUME 595933.21 4428073.89 1516.94 
SO SRCPARAM VV315 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV316 VOLUME 595933.21 4428066.27 1516.9 
SO SRCPARAM VV316 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV317 VOLUME 595933.21 4428058.65 1516.82 
SO SRCPARAM VV317 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV318 VOLUME 595933.21 4428051.03 1516.75 
SO SRCPARAM VV318 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV319 VOLUME 595933.21 4428043.41 1516.67 
SO SRCPARAM VV319 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV320 VOLUME 595933.21 4428035.79 1516.55 
SO SRCPARAM VV320 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV321 VOLUME 595933.21 4428028.17 1516.42 
SO SRCPARAM VV321 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV322 VOLUME 595933.21 4428020.55 1516.37 
SO SRCPARAM VV322 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV323 VOLUME 595933.21 4428012.93 1516.37 
SO SRCPARAM VV323 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV324 VOLUME 595933.21 4428005.31 1516.37 
SO SRCPARAM VV324 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV325 VOLUME 595933.21 4427997.69 1516.36 
SO SRCPARAM VV325 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV326 VOLUME 595933.21 4427990.07 1516.34 
SO SRCPARAM VV326 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV327 VOLUME 595933.21 4427982.45 1516.28 
SO SRCPARAM VV327 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV328 VOLUME 595933.21 4427974.83 1516.25 
SO SRCPARAM VV328 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV329 VOLUME 595933.21 4427967.21 1516.24 
SO SRCPARAM VV329 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV330 VOLUME 595933.21 4427959.59 1516.24 
SO SRCPARAM VV330 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV331 VOLUME 595933.21 4427951.97 1516.26 
SO SRCPARAM VV331 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV332 VOLUME 595933.21 4427944.35 1516.27 
SO SRCPARAM VV332 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV333 VOLUME 595933.21 4427936.73 1516.29 
SO SRCPARAM VV333 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV334 VOLUME 595933.21 4427929.11 1516.33 
SO SRCPARAM VV334 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV335 VOLUME 595933.21 4427921.49 1516.28 
SO SRCPARAM VV335 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV336 VOLUME 595933.21 4427913.87 1516.29 
SO SRCPARAM VV336 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV337 VOLUME 595933.21 4427906.25 1516.32 
SO SRCPARAM VV337 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV338 VOLUME 595933.21 4427898.63 1516.34 
SO SRCPARAM VV338 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV339 VOLUME 595933.21 4427891.01 1516.34 
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SO SRCPARAM VV339 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV340 VOLUME 595933.21 4427883.39 1516.27 
SO SRCPARAM VV340 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV341 VOLUME 595933.21 4427875.77 1516.24 
SO SRCPARAM VV341 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV342 VOLUME 595933.21 4427868.15 1516.22 
SO SRCPARAM VV342 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV343 VOLUME 595933.21 4427860.53 1516.17 
SO SRCPARAM VV343 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV344 VOLUME 595933.21 4427852.91 1516.15 
SO SRCPARAM VV344 3.015129E-05 5. 7.62 7.62 
SO LOCATION VV345 VOLUME 595933.21 4427845.29 1516.09 
SO SRCPARAM VV345 3.015129E-05 5. 7.62 7.62 
SO LOCATION HV161 VOLUME 594775.28 4428404. 1534.7 
SO SRCPARAM HV161 0.0007336857 5. 7.62 7.62 
SO LOCATION HV162 VOLUME 594760.04 4428404. 1535. 
SO SRCPARAM HV162 0.0007336857 5. 7.62 7.62 
SO LOCATION HV163 VOLUME 594744.8 4428404. 1535.1 
SO SRCPARAM HV163 0.0007336857 5. 7.62 7.62 
SO LOCATION HV164 VOLUME 594729.56 4428404. 1535.3 
SO SRCPARAM HV164 0.0007336857 5. 7.62 7.62 
SO LOCATION HV165 VOLUME 594714.32 4428404. 1535.6 
SO SRCPARAM HV165 0.0007336857 5. 7.62 7.62 
SO LOCATION HV166 VOLUME 594699.08 4428404. 1535.9 
SO SRCPARAM HV166 0.0007336857 5. 7.62 7.62 
SO LOCATION HV167 VOLUME 594683.84 4428404. 1536. 
SO SRCPARAM HV167 0.0007336857 5. 7.62 7.62 
SO LOCATION HV168 VOLUME 594668.6 4428404. 1536.2 
SO SRCPARAM HV168 0.0007336857 5. 7.62 7.62 
SO LOCATION HV169 VOLUME 594653.36 4428404. 1536.4 
SO SRCPARAM HV169 0.0007336857 5. 7.62 7.62 
SO LOCATION HV170 VOLUME 594638.12 4428404. 1536.6 
SO SRCPARAM HV170 0.0007336857 5. 7.62 7.62 
SO LOCATION HV171 VOLUME 594622.88 4428404. 1536.8 
SO SRCPARAM HV171 0.0007336857 5. 7.62 7.62 
SO LOCATION HV172 VOLUME 594607.64 4428404. 1537.1 
SO SRCPARAM HV172 0.0007336857 5. 7.62 7.62 
SO LOCATION HV173 VOLUME 594592.4 4428404. 1537.3 
SO SRCPARAM HV173 0.0007336857 5. 7.62 7.62 
SO LOCATION HV174 VOLUME 594577.16 4428404. 1537.5 
SO SRCPARAM HV174 0.0007336857 5. 7.62 7.62 
SO LOCATION HV175 VOLUME 594561.92 4428404. 1537.9 
SO SRCPARAM HV175 0.0007336857 5. 7.62 7.62 
SO LOCATION HV176 VOLUME 594546.68 4428404. 1538.1 
SO SRCPARAM HV176 0.0007336857 5. 7.62 7.62 
SO LOCATION HV177 VOLUME 594531.44 4428404. 1538.5 
SO SRCPARAM HV177 0.0007336857 5. 7.62 7.62 
SO LOCATION HV178 VOLUME 594516.2 4428404. 1538.7 
SO SRCPARAM HV178 0.0007336857 5. 7.62 7.62 
SO LOCATION HV179 VOLUME 594500.96 4428404. 1539.2 
SO SRCPARAM HV179 0.0007336857 5. 7.62 7.62 
SO LOCATION VV346 VOLUME 594500.96 4428411.62 1539.2 
SO SRCPARAM VV346 0.0007336857 5. 7.62 7.62 
SO LOCATION VV347 VOLUME 594500.96 4428426.86 1538.9 
SO SRCPARAM VV347 0.0007336857 5. 7.62 7.62 
SO LOCATION VV348 VOLUME 594500.96 4428442.1 1538.8 
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SO SRCPARAM VV348 0.0007336857 5. 7.62 7.62 
SO LOCATION VV349 VOLUME 594500.96 4428457.34 1538.6 
SO SRCPARAM VV349 0.0007336857 5. 7.62 7.62 
SO LOCATION VV350 VOLUME 594500.96 4428472.58 1538.4 
SO SRCPARAM VV350 0.0007336857 5. 7.62 7.62 
SO LOCATION VV351 VOLUME 594500.96 4428487.82 1538.6 
SO SRCPARAM VV351 0.0007336857 5. 7.62 7.62 
SO LOCATION VV352 VOLUME 594500.96 4428503.06 1539. 
SO SRCPARAM VV352 0.0007336857 5. 7.62 7.62 
SO LOCATION VV353 VOLUME 594500.96 4428518.3 1539.2 
SO SRCPARAM VV353 0.0007336857 5. 7.62 7.62 
SO LOCATION VV354 VOLUME 594500.96 4428533.54 1539.9 
SO SRCPARAM VV354 0.0007336857 5. 7.62 7.62 
SO LOCATION VV355 VOLUME 594500.96 4428548.78 1540.4 
SO SRCPARAM VV355 0.0007336857 5. 7.62 7.62 
SO LOCATION VV356 VOLUME 594500.96 4428564.02 1540.9 
SO SRCPARAM VV356 0.0007336857 5. 7.62 7.62 
SO LOCATION VV357 VOLUME 594500.96 4428579.26 1541.4 
SO SRCPARAM VV357 0.0007336857 5. 7.62 7.62 
SO LOCATION VV358 VOLUME 594500.96 4428594.5 1541.8 
SO SRCPARAM VV358 0.0007336857 5. 7.62 7.62 
SO LOCATION VV359 VOLUME 594500.96 4428609.74 1542.3 
SO SRCPARAM VV359 0.0007336857 5. 7.62 7.62 
SO LOCATION VV360 VOLUME 594500.96 4428624.98 1542.7 
SO SRCPARAM VV360 0.0007336857 5. 7.62 7.62 
SO LOCATION VV361 VOLUME 594500.96 4428640.22 1543.2 
SO SRCPARAM VV361 0.0007336857 5. 7.62 7.62 
SO LOCATION VV362 VOLUME 594500.96 4428655.46 1543.4 
SO SRCPARAM VV362 0.0007336857 5. 7.62 7.62 
SO LOCATION VV363 VOLUME 594500.96 4428670.7 1543.7 
SO SRCPARAM VV363 0.0007336857 5. 7.62 7.62 
SO LOCATION VV364 VOLUME 594500.96 4428685.94 1544.7 
SO SRCPARAM VV364 0.0007336857 5. 7.62 7.62 
SO LOCATION VV365 VOLUME 594500.96 4428701.18 1546.2 
SO SRCPARAM VV365 0.0007336857 5. 7.62 7.62 
SO LOCATION VV366 VOLUME 594500.96 4428716.42 1546.5 
SO SRCPARAM VV366 0.0007336857 5. 7.62 7.62 
SO LOCATION VV367 VOLUME 594500.96 4428731.66 1545.8 
SO SRCPARAM VV367 0.0007336857 5. 7.62 7.62 
SO LOCATION VV368 VOLUME 594500.96 4428746.9 1545.1 
SO SRCPARAM VV368 0.0007336857 5. 7.62 7.62 
SO LOCATION VV369 VOLUME 594500.96 4428762.14 1544.6 
SO SRCPARAM VV369 0.0007336857 5. 7.62 7.62 
SO LOCATION VV370 VOLUME 594500.96 4428777.38 1543.9 
SO SRCPARAM VV370 0.0007336857 5. 7.62 7.62 
SO LOCATION VV371 VOLUME 594500.96 4428792.62 1543.4 
SO SRCPARAM VV371 0.0007336857 5. 7.62 7.62 
SO LOCATION VV372 VOLUME 594500.96 4428807.86 1543.2 
SO SRCPARAM VV372 0.0007336857 5. 7.62 7.62 
SO LOCATION VV373 VOLUME 594500.96 4428823.1 1543.2 
SO SRCPARAM VV373 0.0007336857 5. 7.62 7.62 
SO LOCATION VV374 VOLUME 594500.96 4428838.34 1542.9 
SO SRCPARAM VV374 0.0007336857 5. 7.62 7.62 
SO LOCATION VV375 VOLUME 594500.96 4428853.58 1542.5 
SO SRCPARAM VV375 0.0007336857 5. 7.62 7.62 
SO LOCATION VV376 VOLUME 594500.96 4428868.82 1540.9 
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SO SRCPARAM VV376 0.0007336857 5. 7.62 7.62 
SO LOCATION VV377 VOLUME 594500.96 4428884.06 1539.8 
SO SRCPARAM VV377 0.0007336857 5. 7.62 7.62 
SO LOCATION VV378 VOLUME 594500.96 4428899.3 1540.1 
SO SRCPARAM VV378 0.0007336857 5. 7.62 7.62 
SO LOCATION VV379 VOLUME 594500.96 4428914.54 1540.9 
SO SRCPARAM VV379 0.0007336857 5. 7.62 7.62 
SO LOCATION VV380 VOLUME 594500.96 4428929.78 1541.6 
SO SRCPARAM VV380 0.0007336857 5. 7.62 7.62 
SO LOCATION VV381 VOLUME 594500.96 4428945.02 1542.1 
SO SRCPARAM VV381 0.0007336857 5. 7.62 7.62 
SO LOCATION VV382 VOLUME 594500.96 4428960.26 1542.9 
SO SRCPARAM VV382 0.0007336857 5. 7.62 7.62 
SO LOCATION VV383 VOLUME 594500.96 4428975.5 1544.1 
SO SRCPARAM VV383 0.0007336857 5. 7.62 7.62 
SO LOCATION VV384 VOLUME 594500.96 4428990.74 1545. 
SO SRCPARAM VV384 0.0007336857 5. 7.62 7.62 
SO LOCATION VV385 VOLUME 594500.96 4429005.98 1545.6 
SO SRCPARAM VV385 0.0007336857 5. 7.62 7.62 
SO LOCATION VV386 VOLUME 594500.96 4429021.22 1546. 
SO SRCPARAM VV386 0.0007336857 5. 7.62 7.62 
SO LOCATION VV387 VOLUME 594500.96 4429036.46 1546.2 
SO SRCPARAM VV387 0.0007336857 5. 7.62 7.62 
SO LOCATION VV388 VOLUME 594500.96 4429051.7 1546.6 
SO SRCPARAM VV388 0.0007336857 5. 7.62 7.62 
SO LOCATION VV389 VOLUME 594500.96 4429066.94 1547.1 
SO SRCPARAM VV389 0.0007336857 5. 7.62 7.62 
SO LOCATION VV390 VOLUME 594500.96 4429082.18 1547.8 
SO SRCPARAM VV390 0.0007336857 5. 7.62 7.62 
SO LOCATION VV391 VOLUME 594500.96 4429097.42 1548.3 
SO SRCPARAM VV391 0.0007336857 5. 7.62 7.62 
SO LOCATION VV392 VOLUME 594500.96 4429112.66 1548.5 
SO SRCPARAM VV392 0.0007336857 5. 7.62 7.62 
SO LOCATION VV393 VOLUME 594500.96 4429127.9 1548.7 
SO SRCPARAM VV393 0.0007336857 5. 7.62 7.62 
SO LOCATION VV394 VOLUME 594500.96 4429143.14 1548.7 
SO SRCPARAM VV394 0.0007336857 5. 7.62 7.62 
SO LOCATION VV395 VOLUME 594500.96 4429158.38 1548.7 
SO SRCPARAM VV395 0.0007336857 5. 7.62 7.62 
SO LOCATION VV396 VOLUME 594500.96 4429173.62 1548.8 
SO SRCPARAM VV396 0.0007336857 5. 7.62 7.62 
SO LOCATION VV397 VOLUME 594500.96 4429188.86 1549. 
SO SRCPARAM VV397 0.0007336857 5. 7.62 7.62 
SO LOCATION VV398 VOLUME 594500.96 4429204.1 1549. 
SO SRCPARAM VV398 0.0007336857 5. 7.62 7.62 
SO LOCATION VV399 VOLUME 594500.96 4429219.34 1549. 
SO SRCPARAM VV399 0.0007336857 5. 7.62 7.62 
SO LOCATION VV400 VOLUME 594500.96 4429234.58 1549. 
SO SRCPARAM VV400 0.0007336857 5. 7.62 7.62 
SO LOCATION VV401 VOLUME 594500.96 4429249.82 1549. 
SO SRCPARAM VV401 0.0007336857 5. 7.62 7.62 
SO LOCATION VV402 VOLUME 594500.96 4429265.06 1549. 
SO SRCPARAM VV402 0.0007336857 5. 7.62 7.62 
SO LOCATION VV403 VOLUME 594500.96 4429280.3 1549. 
SO SRCPARAM VV403 0.0007336857 5. 7.62 7.62 
SO LOCATION VV404 VOLUME 594500.96 4429295.54 1549. 
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SO SRCPARAM VV404 0.0007336857 5. 7.62 7.62 
SO LOCATION VV405 VOLUME 594500.96 4429310.78 1549. 
SO SRCPARAM VV405 0.0007336857 5. 7.62 7.62 
SO LOCATION VV406 VOLUME 594500.96 4429326.02 1548.7 
SO SRCPARAM VV406 0.0007336857 5. 7.62 7.62 
SO LOCATION VV407 VOLUME 594500.96 4429341.26 1548.7 
SO SRCPARAM VV407 0.0007336857 5. 7.62 7.62 
SO LOCATION VV408 VOLUME 594500.96 4429356.5 1548.5 
SO SRCPARAM VV408 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF1 VOLUME 593117.5 4428707. 1566.1 
SO SRCPARAM WEF1 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF2 VOLUME 593132.25 4428710.5 1565.8 
SO SRCPARAM WEF2 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF3 VOLUME 593143.31 4428718. 1565.7 
SO SRCPARAM WEF3 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF4 VOLUME 593154.38 4428718. 1565.5 
SO SRCPARAM WEF4 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF5 VOLUME 593165.44 4428721.5 1565.4 
SO SRCPARAM WEF5 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF6 VOLUME 593182.25 4428727.5 1565.1 
SO SRCPARAM WEF6 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF7 VOLUME 593190.25 4428733. 1565.1 
SO SRCPARAM WEF7 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF8 VOLUME 593203.5 4428738. 1564.9 
SO SRCPARAM WEF8 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF9 VOLUME 593214.13 4428741. 1564.8 
SO SRCPARAM WEF9 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF10 VOLUME 593224.75 4428743.5 1564.7 
SO SRCPARAM WEF10 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF11 VOLUME 593232.75 4428749. 1564.5 
SO SRCPARAM WEF11 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF12 VOLUME 593240.69 4428749. 1564.5 
SO SRCPARAM WEF12 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF13 VOLUME 593248.69 4428754. 1564.5 
SO SRCPARAM WEF13 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF14 VOLUME 593256.63 4428756.5 1564.5 
SO SRCPARAM WEF14 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF15 VOLUME 593264.63 4428759.5 1564.4 
SO SRCPARAM WEF15 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF16 VOLUME 593275.25 4428764.5 1564.5 
SO SRCPARAM WEF16 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF17 VOLUME 593285.88 4428764.5 1564.4 
SO SRCPARAM WEF17 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF18 VOLUME 593296.5 4428772.5 1564.2 
SO SRCPARAM WEF18 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF19 VOLUME 593307.13 4428772.5 1564.2 
SO SRCPARAM WEF19 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF20 VOLUME 593315.13 4428778. 1564.2 
SO SRCPARAM WEF20 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF21 VOLUME 593323.06 4428780.5 1564.1 
SO SRCPARAM WEF21 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF22 VOLUME 593331.06 4428783.5 1563.9 
SO SRCPARAM WEF22 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF23 VOLUME 593339. 4428786. 1563.9 
SO SRCPARAM WEF23 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF24 VOLUME 593349.63 4428791.5 1563.9 
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SO SRCPARAM WEF24 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF25 VOLUME 593357.63 4428794. 1563.7 
SO SRCPARAM WEF25 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF26 VOLUME 593365.56 4428794. 1563.6 
SO SRCPARAM WEF26 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF27 VOLUME 593376.19 4428799. 1563.6 
SO SRCPARAM WEF27 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF28 VOLUME 593381.5 4428802. 1563.5 
SO SRCPARAM WEF28 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF29 VOLUME 593392.13 4428807. 1563.3 
SO SRCPARAM WEF29 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF30 VOLUME 593402.75 4428810. 1563.3 
SO SRCPARAM WEF30 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF31 VOLUME 593413.38 4428812.5 1563.2 
SO SRCPARAM WEF31 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF33 VOLUME 593424. 4428818. 1563. 
SO SRCPARAM WEF33 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF34 VOLUME 593432. 4428820.5 1563. 
SO SRCPARAM WEF34 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF35 VOLUME 593437.31 4428823. 1562.9 
SO SRCPARAM WEF35 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF36 VOLUME 593445.25 4428826. 1562.8 
SO SRCPARAM WEF36 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF37 VOLUME 593453.25 4428828.5 1562.6 
SO SRCPARAM WEF37 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF38 VOLUME 593458.56 4428831. 1562.4 
SO SRCPARAM WEF38 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF39 VOLUME 593466.5 4428831. 1562.4 
SO SRCPARAM WEF39 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF40 VOLUME 593471.81 4428833.5 1562.4 
SO SRCPARAM WEF40 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF41 VOLUME 593477.13 4428836.5 1562.3 
SO SRCPARAM WEF41 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF43 VOLUME 593485.13 4428836.5 1562.2 
SO SRCPARAM WEF43 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF44 VOLUME 593490.44 4428839. 1562.1 
SO SRCPARAM WEF44 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF45 VOLUME 593498.38 4428844.5 1561.8 
SO SRCPARAM WEF45 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF46 VOLUME 593503.69 4428844.5 1561.8 
SO SRCPARAM WEF46 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF47 VOLUME 593511.69 4428847. 1561.8 
SO SRCPARAM WEF47 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF48 VOLUME 593517. 4428849.5 1561.6 
SO SRCPARAM WEF48 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF49 VOLUME 593524.94 4428852.5 1561.5 
SO SRCPARAM WEF49 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF50 VOLUME 593532.94 4428855. 1561.5 
SO SRCPARAM WEF50 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF51 VOLUME 593538.25 4428860.5 1561.5 
SO SRCPARAM WEF51 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF52 VOLUME 593543.56 4428860.5 1561.5 
SO SRCPARAM WEF52 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF53 VOLUME 593551.5 4428860.5 1561.5 
SO SRCPARAM WEF53 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF54 VOLUME 593559.5 4428865.5 1561.3 
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SO SRCPARAM WEF54 0.0007336857 5. 7.62 7.62 
SO LOCATION WFE55 VOLUME 593564.81 4428865.5 1561.3 
SO SRCPARAM WFE55 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF55 VOLUME 593572.75 4428868.5 1561.2 
SO SRCPARAM WEF55 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF56 VOLUME 593580.75 4428873.5 1561.1 
SO SRCPARAM WEF56 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF57 VOLUME 593588.69 4428873.5 1560.9 
SO SRCPARAM WEF57 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF58 VOLUME 593594. 4428879. 1560.9 
SO SRCPARAM WEF58 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF59 VOLUME 593599.31 4428881.5 1560.8 
SO SRCPARAM WEF59 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF60 VOLUME 593604.63 4428881.5 1560.7 
SO SRCPARAM WEF60 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF61 VOLUME 593609.94 4428881.5 1560.6 
SO SRCPARAM WEF61 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF62 VOLUME 593617.94 4428884. 1560.6 
SO SRCPARAM WEF62 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF63 VOLUME 593623.25 4428887. 1560.6 
SO SRCPARAM WEF63 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF64 VOLUME 593631.19 4428892. 1560.5 
SO SRCPARAM WEF64 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF65 VOLUME 593636.5 4428895. 1560.3 
SO SRCPARAM WEF65 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF66 VOLUME 593644.5 4428895. 1560.3 
SO SRCPARAM WEF66 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF67 VOLUME 593652.44 4428897.5 1560.2 
SO SRCPARAM WEF67 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF68 VOLUME 593660.44 4428900. 1560. 
SO SRCPARAM WEF68 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF69 VOLUME 593668.38 4428905.5 1559.8 
SO SRCPARAM WEF69 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF70 VOLUME 593676.38 4428905.5 1559.7 
SO SRCPARAM WEF70 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF71 VOLUME 593681.69 4428911. 1559.7 
SO SRCPARAM WEF71 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF72 VOLUME 593687. 4428913.5 1559.6 
SO SRCPARAM WEF72 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF73 VOLUME 593695. 4428916. 1559.4 
SO SRCPARAM WEF73 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF74 VOLUME 593702.94 4428916. 1559.3 
SO SRCPARAM WEF74 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF75 VOLUME 593708.25 4428916. 1559.2 
SO SRCPARAM WEF75 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF76 VOLUME 593713.56 4428921.5 1559.1 
SO SRCPARAM WEF76 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF77 VOLUME 593721.56 4428924. 1559.1 
SO SRCPARAM WEF77 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF78 VOLUME 593727.81 4428925.5 1559.1 
SO SRCPARAM WEF78 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF79 VOLUME 593738.19 4428926.5 1558.8 
SO SRCPARAM WEF79 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF81 VOLUME 593745.19 4428932. 1558.7 
SO SRCPARAM WEF81 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF82 VOLUME 593753.56 4428933.5 1558.7 
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SO SRCPARAM WEF82 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF83 VOLUME 593761.44 4428935.5 1558.7 
SO SRCPARAM WEF83 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF84 VOLUME 593766.81 4428938. 1558.5 
SO SRCPARAM WEF84 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF85 VOLUME 593773.31 4428941.5 1558.4 
SO SRCPARAM WEF85 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF86 VOLUME 593779.25 4428943.5 1558.4 
SO SRCPARAM WEF86 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF87 VOLUME 593785.19 4428945.5 1558.3 
SO SRCPARAM WEF87 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF88 VOLUME 593791.13 4428947.5 1558.1 
SO SRCPARAM WEF88 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF89 VOLUME 593799. 4428951.5 1558.1 
SO SRCPARAM WEF89 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF90 VOLUME 593806.94 4428953.5 1557.9 
SO SRCPARAM WEF90 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF91 VOLUME 593812.88 4428955.5 1557.8 
SO SRCPARAM WEF91 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF92 VOLUME 593817.94 4428957. 1557.8 
SO SRCPARAM WEF92 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF93 VOLUME 593824.88 4428960. 1557.7 
SO SRCPARAM WEF93 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF94 VOLUME 593830.38 4428960.5 1557.5 
SO SRCPARAM WEF94 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF95 VOLUME 593835.88 4428964. 1557.5 
SO SRCPARAM WEF95 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF96 VOLUME 593842.56 4428966.5 1557.5 
SO SRCPARAM WEF96 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF97 VOLUME 593850.19 4428969. 1557.3 
SO SRCPARAM WEF97 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF98 VOLUME 593855.69 4428971.5 1557.2 
SO SRCPARAM WEF98 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF99 VOLUME 593866.25 4428975. 1557.1 
SO SRCPARAM WEF99 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF100 VOLUME 593872.19 4428977. 1557. 
SO SRCPARAM WEF100 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF101 VOLUME 593878.94 4428979. 1556.9 
SO SRCPARAM WEF101 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF102 VOLUME 593885.31 4428982. 1556.9 
SO SRCPARAM WEF102 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF103 VOLUME 593889.81 4428983. 1556.8 
SO SRCPARAM WEF103 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF104 VOLUME 593894.38 4428983.5 1556.7 
SO SRCPARAM WEF104 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF105 VOLUME 593898.94 4428986.5 1556.6 
SO SRCPARAM WEF105 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF106 VOLUME 593898.94 4429001.74 1556.6 
SO SRCPARAM WEF106 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF107 VOLUME 593898.94 4429016.98 1556.3 
SO SRCPARAM WEF107 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF108 VOLUME 593898.94 4429032.22 1556.3 
SO SRCPARAM WEF108 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF109 VOLUME 593898.94 4429047.46 1556.1 
SO SRCPARAM WEF109 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF110 VOLUME 593898.94 4429062.7 1556. 
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Near Field Air Quality Technical Support Document 


SO SRCPARAM WEF110 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF111 VOLUME 593898.94 4429077.94 1556. 
SO SRCPARAM WEF111 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF112 VOLUME 593898.94 4429093.18 1555.7 
SO SRCPARAM WEF112 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF113 VOLUME 593898.94 4429108.42 1555.7 
SO SRCPARAM WEF113 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF114 VOLUME 593898.94 4429123.66 1555.4 
SO SRCPARAM WEF114 0.0007336857 5. 7.62 7.62 
SO LOCATION WEF115 VOLUME 593898.94 4429138.9 1555.4 
SO SRCPARAM WEF115 0.0007336857 5. 7.62 7.62 
SO EMISFACT HV1 MONTH 0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV2 MONTH 0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV3 MONTH 0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV4 MONTH 0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV5 MONTH 0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV6 MONTH 0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV7 MONTH 0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV8 MONTH 0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV9 MONTH 0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV10 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV11 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV12 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV13 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV14 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV15 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV16 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV17 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV18 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV19 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV20 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV21 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV22 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV23 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV24 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV25 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV26 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV27 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV28 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV29 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV30 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV31 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV32 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV33 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV34 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV35 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV36 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV37 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV38 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV39 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV40 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV41 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV42 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV43 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV44 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV45 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
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SO EMISFACT HV46 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV47 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV48 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV49 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV50 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV51 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV52 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV53 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV54 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV55 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV56 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV57 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV58 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV59 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV60 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV61 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV62 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV63 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV64 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV65 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV66 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV67 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV68 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV69 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV70 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV71 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV72 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV73 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV74 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV75 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV76 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV77 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV78 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV79 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV80 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV81 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV82 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV83 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV84 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV85 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV86 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV87 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV88 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV89 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV90 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV91 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV92 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV93 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV94 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV95 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV96 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV97 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV98 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV99 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV100 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV101 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
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SO EMISFACT HV102 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV103 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV104 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV105 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV106 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV107 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV108 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV109 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV110 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV111 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV112 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV113 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV114 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV115 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV116 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV117 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV118 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV119 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV120 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV121 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV122 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV123 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV124 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV125 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV126 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV127 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV128 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV129 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV130 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV131 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV132 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV133 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV134 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV135 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV136 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV137 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV138 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV139 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV140 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV141 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV142 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV143 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV144 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV145 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV146 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV147 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV148 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV149 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV150 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV151 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV152 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV153 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV154 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV155 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV156 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV157 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
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SO EMISFACT HV158 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV159 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV160 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV1 MONTH 0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV2 MONTH 0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV3 MONTH 0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV4 MONTH 0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV MONTH 0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV6 MONTH 0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV7 MONTH 0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV8 MONTH 0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV9 MONTH 0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV  MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV11 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV12 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV13 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV14 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV  MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV16 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV17 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV18 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV19 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV  MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV21 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV22 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV23 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV24 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV  MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV26 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV27 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV28 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV29 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV  MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV31 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV32 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV33 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV34 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV  MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV36 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV37 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV38 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV39 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV  MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV41 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV42 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV43 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV44 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV  MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV46 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV47 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV48 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV49 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV  MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV51 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV52 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV53 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
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SO EMISFACT VV54 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV55 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV56 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV57 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV58 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV59 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV60 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV61 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV62 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV63 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV64 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV65 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV66 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV67 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV68 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV69 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV70 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV71 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV72 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV73 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV74 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV75 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV76 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV77 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV78 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV79 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV80 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV81 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV82 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV83 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV84 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV85 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV86 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV87 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV88 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV89 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV90 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV91 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV92 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV93 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV94 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV95 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV96 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV97 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV98 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV99 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV100 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV101 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV102 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV103 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV104 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV105 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV106 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV107 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV108 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV109 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
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SO EMISFACT VV110 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV111 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV112 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV113 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV114 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV115 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV116 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV117 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV118 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV119 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV120 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV121 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV122 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV123 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV124 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV125 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV126 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV127 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV128 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV129 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV130 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV131 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV132 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV133 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV134 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV135 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV136 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV137 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV138 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV139 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV140 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV141 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV142 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV143 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV144 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV145 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV146 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV147 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV148 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV149 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV150 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV151 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV152 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV153 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV154 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV155 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV156 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV157 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV158 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV159 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV160 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV161 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV162 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV163 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV164 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV165 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
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SO EMISFACT VV166 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV167 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV168 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV169 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV170 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV171 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV172 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV173 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV174 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV175 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV176 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV177 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV178 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV179 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV180 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV181 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV182 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV183 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV184 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV185 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV186 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV187 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV188 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV189 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV190 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV191 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV192 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV193 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV194 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV195 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV196 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV197 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV198 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV199 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV200 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV201 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV202 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV203 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV204 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV205 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV206 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV207 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV208 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV209 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV210 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV211 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV212 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV213 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV214 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV215 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV216 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV217 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV218 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV219 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV220 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV221 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
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SO EMISFACT VV222 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV223 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV224 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV225 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV226 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV227 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV228 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV229 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV230 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV231 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV232 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV233 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV234 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV235 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV236 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV237 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV238 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV239 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV240 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV241 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV242 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV243 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV244 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV245 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV246 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV247 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV248 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV249 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV250 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV251 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV252 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV253 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV254 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV255 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV256 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV257 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV258 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV259 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV260 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV261 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV262 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV263 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV264 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV265 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV266 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV267 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV268 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV269 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV270 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV271 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV272 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV273 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV274 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV275 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV276 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV277 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
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SO EMISFACT VV278 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV279 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV280 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV281 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV282 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV283 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV284 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV285 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV286 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV287 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV288 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV289 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV290 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV291 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV292 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV293 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV294 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV295 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV296 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV297 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV298 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV299 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV300 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV301 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV302 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV303 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV304 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV305 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV306 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV307 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV308 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV309 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV310 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV311 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV312 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV313 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV314 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV315 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV316 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV317 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV318 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV319 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV320 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV321 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV322 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV323 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV324 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV325 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV326 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV327 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV328 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV329 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV330 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV331 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV332 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV333 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
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SO EMISFACT VV334 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV335 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV336 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV337 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV338 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV339 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV340 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV341 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV342 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV343 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV344 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV345 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV161 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV162 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV163 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV164 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV165 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV166 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV167 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV168 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV169 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV170 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV171 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV172 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV173 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV174 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV175 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV176 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV177 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV178 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT HV179 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV346 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV347 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV348 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV349 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV350 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV351 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV352 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV353 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV354 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV355 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV356 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV357 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV358 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV359 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV360 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV361 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV362 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV363 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV364 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV365 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV366 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV367 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV368 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV369 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV370 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
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SO EMISFACT VV371 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV372 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV373 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV374 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV375 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV376 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV377 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV378 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV379 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV380 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV381 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV382 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV383 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV384 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV385 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV386 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV387 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV388 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV389 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV390 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV391 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV392 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV393 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV394 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV395 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV396 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV397 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV398 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV399 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV400 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV401 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV402 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV403 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV404 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV405 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV406 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV407 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT VV408 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF1 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF2 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF3 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF4 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF5 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF6 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF7 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF8 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF9 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF10 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF11 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF12 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF13 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF14 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF15 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF16 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF17 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF18 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
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SO EMISFACT WEF19 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF20 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF21 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF22 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF23 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF24 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF25 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF26 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF27 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF28 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF29 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF30 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF31 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF33 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF34 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF35 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF36 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF37 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF38 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF39 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF40 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF41 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF43 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF44 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF45 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF46 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF47 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF48 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF49 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF50 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF51 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF52 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF53 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF54 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WFE55 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF55 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF56 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF57 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF58 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF59 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF60 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF61 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF62 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF63 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF64 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF65 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF66 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF67 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF68 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF69 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF70 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF71 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF72 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF73 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF74 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF75 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
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SO EMISFACT WEF76 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF77 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF78 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF79 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF81 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF82 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF83 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF84 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF85 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF86 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF87 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF88 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF89 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF90 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF91 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF92 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF93 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF94 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF95 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF96 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF97 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF98 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF99 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF100 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF101 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF102 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF103 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF104 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF105 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF106 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF107 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF108 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF109 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF110 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF111 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF112 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF113 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF114 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO EMISFACT WEF115 MONTH  0 0 0 1 1 1 1 1 1 1 1 0 
SO SRCGROUP ALL 
SO FINISHED 


RE STARTING 
RE ELEVUNIT METERS 
RE DISCCART 595009.0 4427757.3 1530.41 1530.41 
RE DISCCART 595009.0 4427782.3 1530.29 1530.29 
RE DISCCART 595009.0 4427807.3 1530.22 1530.22 
RE DISCCART 595009.0 4427832.3 1530.41 1530.41 
RE DISCCART 595009.0 4427857.3 1530.42 1530.42 
RE DISCCART 595009.0 4427882.3 1530.42 1530.42 
RE DISCCART 595009.0 4427907.3 1530.41 1530.41 
RE DISCCART 595009.0 4427932.3 1530.29 1530.29 
RE DISCCART 595009.0 4427957.3 1530.22 1530.22 
RE DISCCART 595009.0 4427982.3 1530.44 1530.44 
RE DISCCART 595009.0 4428007.3 1530.62 1530.62 
RE DISCCART 595009.0 4428032.3 1530.69 1530.69 
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RE DISCCART 595009.0 4428057.3 1530.61 1530.61 
RE DISCCART 595009.0 4428082.3 1530.49 1530.49 
RE DISCCART 595009.0 4428107.3 1530.24 1530.24 
RE DISCCART 595009.0 4428132.3 1530.24 1530.24 
RE DISCCART 595009.0 4428157.3 1530.57 1530.57 
RE DISCCART 595031.1 4428166.8 1530.33 1530.33 
RE DISCCART 595053.3 4428176.3 1530.23 1530.23 
RE DISCCART 595032.3 4428176.3 1530.44 1530.44 
RE DISCCART 595011.2 4428176.3 1530.74 1530.74 
RE DISCCART 594990.2 4428176.3 1531.1 1531.1 
RE DISCCART 594990.2 4428201.0 1531.31 1531.31 
RE DISCCART 594990.2 4428225.8 1531.4 1531.4 
RE DISCCART 594990.2 4428250.5 1531.5 1531.5 
RE DISCCART 594990.2 4428275.3 1531.6 1531.6 
RE DISCCART 594990.2 4428300.0 1531.6 1531.6 
RE DISCCART 594965.6 4428300.0 1531.99 1531.99 
RE DISCCART 594941.0 4428300.0 1532.38 1532.38 
RE DISCCART 594916.4 4428300.0 1532.77 1532.77 
RE DISCCART 594891.8 4428300.0 1533.16 1533.16 
RE DISCCART 594867.2 4428300.0 1533.53 1533.53 
RE DISCCART 594842.6 4428300.0 1533.77 1533.77 
RE DISCCART 594818.1 4428300.0 1534.12 1534.12 
RE DISCCART 594793.5 4428300.0 1534.43 1534.43 
RE DISCCART 594768.9 4428300.0 1534.73 1534.73 
RE DISCCART 594744.3 4428300.0 1535.16 1535.16 
RE DISCCART 594719.7 4428300.0 1535.51 1535.51 
RE DISCCART 594695.1 4428300.0 1535.9 1535.9 
RE DISCCART 594670.5 4428300.0 1536.29 1536.29 
RE DISCCART 594645.9 4428300.0 1536.64 1536.64 
RE DISCCART 594621.3 4428300.0 1536.99 1536.99 
RE DISCCART 594596.7 4428300.0 1537.37 1537.37 
RE DISCCART 594572.1 4428300.0 1537.94 1537.94 
RE DISCCART 594547.6 4428300.0 1538.45 1538.45 
RE DISCCART 594523.0 4428300.0 1538.94 1538.94 
RE DISCCART 594498.4 4428300.0 1539.32 1539.32 
RE DISCCART 594473.8 4428300.0 1539.6 1539.6 
RE DISCCART 594449.2 4428300.0 1539.91 1539.91 
RE DISCCART 594424.6 4428300.0 1540.21 1540.21 
RE DISCCART 594400.0 4428300.0 1540.6 1540.6 
RE DISCCART 594400.0 4428324.9 1540.65 1540.65 
RE DISCCART 594400.0 4428349.9 1540.6 1540.6 
RE DISCCART 594400.0 4428374.8 1540.5 1540.5 
RE DISCCART 594400.0 4428399.7 1540.4 1540.4 
RE DISCCART 594400.0 4428424.6 1540.15 1540.15 
RE DISCCART 594400.0 4428449.6 1540. 1540. 
RE DISCCART 594400.0 4428474.5 1539.99 1539.99 
RE DISCCART 594400.0 4428499.4 1540.68 1540.68 
RE DISCCART 594400.0 4428524.3 1541.33 1541.33 
RE DISCCART 594400.0 4428549.3 1542.08 1542.08 
RE DISCCART 594400.0 4428574.2 1542.83 1542.83 
RE DISCCART 594400.0 4428599.1 1543.66 1543.66 
RE DISCCART 594400.0 4428624.0 1544.76 1551.8 
RE DISCCART 594400.0 4428649.0 1546.6 1552. 
RE DISCCART 594400.0 4428673.9 1549.01 1551.6 
RE DISCCART 594400.0 4428698.8 1550.09 1550.09 
RE DISCCART 594400.0 4428723.8 1548.67 1548.67 
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RE DISCCART 594400.0 4428748.7 1547.18 1547.18 
RE DISCCART 594400.0 4428773.6 1545.86 1545.86 
RE DISCCART 594400.0 4428798.5 1544.78 1544.78 
RE DISCCART 594400.0 4428823.5 1543.56 1543.56 
RE DISCCART 594400.0 4428848.4 1542.56 1542.56 
RE DISCCART 594400.0 4428873.3 1542.57 1542.57 
RE DISCCART 594400.0 4428898.2 1543.06 1543.06 
RE DISCCART 594400.0 4428923.2 1543.6 1543.6 
RE DISCCART 594400.0 4428948.1 1544.34 1544.34 
RE DISCCART 594400.0 4428973.0 1545.09 1545.09 
RE DISCCART 594400.0 4428998.0 1545.84 1545.84 
RE DISCCART 594400.0 4429022.9 1546.72 1546.72 
RE DISCCART 594400.0 4429047.8 1547.73 1547.73 
RE DISCCART 594400.0 4429072.7 1548.45 1548.45 
RE DISCCART 594400.0 4429097.7 1549.05 1549.05 
RE DISCCART 594400.0 4429122.6 1549.88 1549.88 
RE DISCCART 594400.0 4429147.5 1550.35 1550.35 
RE DISCCART 594400.0 4429172.4 1550.5 1550.5 
RE DISCCART 594400.0 4429197.4 1550.43 1550.43 
RE DISCCART 594400.0 4429222.3 1550.25 1550.25 
RE DISCCART 594400.0 4429247.2 1549.86 1549.86 
RE DISCCART 594400.0 4429272.1 1549.58 1549.58 
RE DISCCART 594400.0 4429297.1 1549.4 1549.4 
RE DISCCART 594400.0 4429322.0 1549.28 1549.28 
RE DISCCART 594376.6 4429313.4 1549.53 1549.53 
RE DISCCART 594353.3 4429304.7 1549.82 1549.82 
RE DISCCART 594329.9 4429296.1 1550.1 1550.1 
RE DISCCART 594306.6 4429287.4 1550.36 1550.36 
RE DISCCART 594283.2 4429278.8 1550.62 1550.62 
RE DISCCART 594259.9 4429270.1 1550.9 1550.9 
RE DISCCART 594236.5 4429261.5 1551.16 1551.16 
RE DISCCART 594213.2 4429252.8 1551.47 1551.47 
RE DISCCART 594189.8 4429244.2 1551.8 1551.8 
RE DISCCART 594166.5 4429235.5 1552.1 1552.1 
RE DISCCART 594143.1 4429226.9 1552.42 1552.42 
RE DISCCART 594119.8 4429218.2 1552.7 1552.7 
RE DISCCART 594096.4 4429209.6 1553.04 1553.04 
RE DISCCART 594073.1 4429200.9 1553.2 1553.2 
RE DISCCART 594049.7 4429192.3 1553.48 1553.48 
RE DISCCART 594026.4 4429183.6 1553.78 1553.78 
RE DISCCART 594003.0 4429175.0 1554.02 1554.02 
RE DISCCART 594003.0 4429151.0 1554.16 1554.16 
RE DISCCART 594003.0 4429126.9 1554.28 1554.28 
RE DISCCART 594003.0 4429102.9 1554.45 1554.45 
RE DISCCART 594003.0 4429078.8 1554.72 1554.72 
RE DISCCART 594003.0 4429054.8 1555.02 1555.02 
RE DISCCART 594003.0 4429030.8 1555.26 1555.26 
RE DISCCART 594003.0 4429006.7 1555.27 1555.27 
RE DISCCART 594003.0 4428982.7 1555.1 1555.1 
RE DISCCART 594003.0 4428958.6 1554.87 1554.87 
RE DISCCART 594003.0 4428934.6 1554.72 1554.72 
RE DISCCART 594003.0 4428910.5 1554.29 1554.29 
RE DISCCART 594003.0 4428886.5 1553.33 1553.33 
RE DISCCART 593979.7 4428888.0 1554.23 1554.23 
RE DISCCART 593956.3 4428889.5 1554.72 1554.72 
RE DISCCART 593933.0 4428891.0 1555.57 1555.57 
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RE DISCCART 593910.0 4428882.7 1556.93 1556.93 
RE DISCCART 593887.0 4428874.5 1557.63 1557.63 
RE DISCCART 593864.0 4428866.2 1557.82 1557.82 
RE DISCCART 593841.0 4428857.9 1557.93 1557.93 
RE DISCCART 593818.0 4428849.7 1557.92 1557.92 
RE DISCCART 593795.0 4428841.4 1558.05 1558.05 
RE DISCCART 593772.0 4428833.2 1558.13 1558.13 
RE DISCCART 593749.0 4428824.9 1558.1 1558.1 
RE DISCCART 593726.0 4428816.6 1558.18 1558.18 
RE DISCCART 593703.0 4428808.4 1558.64 1558.64 
RE DISCCART 593680.0 4428800.1 1559.5 1559.5 
RE DISCCART 593657.0 4428791.8 1559.98 1559.98 
RE DISCCART 593634.0 4428783.6 1560.49 1560.49 
RE DISCCART 593611.0 4428775.3 1560.84 1560.84 
RE DISCCART 593588.0 4428767.1 1560.87 1560.87 
RE DISCCART 593565.0 4428758.8 1560.58 1560.58 
RE DISCCART 593542.0 4428750.5 1560.69 1560.69 
RE DISCCART 593519.0 4428742.3 1560.76 1560.76 
RE DISCCART 593496.0 4428734.0 1561.18 1561.18 
RE DISCCART 593473.0 4428725.7 1562.41 1562.41 
RE DISCCART 593450.0 4428717.5 1563.5 1563.5 
RE DISCCART 593427.0 4428709.2 1563.43 1563.43 
RE DISCCART 593404.0 4428700.9 1563.48 1563.48 
RE DISCCART 593381.0 4428692.7 1563.56 1563.56 
RE DISCCART 593358.0 4428684.4 1563.49 1563.49 
RE DISCCART 593335.0 4428676.2 1563.34 1563.34 
RE DISCCART 593312.0 4428667.9 1563.68 1563.68 
RE DISCCART 593289.0 4428659.6 1563.9 1563.9 
RE DISCCART 593266.0 4428651.4 1563.95 1563.95 
RE DISCCART 593243.0 4428643.1 1564.22 1564.22 
RE DISCCART 593220.0 4428634.8 1564.9 1564.9 
RE DISCCART 593197.0 4428626.6 1565.66 1565.66 
RE DISCCART 593174.0 4428618.3 1566.14 1566.14 
RE DISCCART 593151.0 4428610.1 1566.49 1566.49 
RE DISCCART 593128.0 4428601.8 1566.9 1566.9 
RE DISCCART 593105.0 4428593.5 1567.22 1567.22 
RE DISCCART 593082.0 4428585.3 1567.49 1567.49 
RE DISCCART 593059.0 4428577.0 1567.73 1567.73 
RE DISCCART 593049.6 4428600.0 1567.6 1567.6 
RE DISCCART 593040.2 4428623.0 1567.47 1567.47 
RE DISCCART 593030.9 4428646.0 1567.33 1567.33 
RE DISCCART 593021.5 4428669.0 1567.3 1567.3 
RE DISCCART 593012.1 4428692.0 1567.26 1567.26 
RE DISCCART 593002.8 4428715.0 1567.17 1567.17 
RE DISCCART 592993.4 4428738.0 1567.09 1567.09 
RE DISCCART 592984.0 4428761.0 1566.95 1566.95 
RE DISCCART 593007.3 4428769.5 1566.7 1566.7 
RE DISCCART 593030.6 4428778.0 1566.39 1566.39 
RE DISCCART 593053.9 4428786.5 1566. 1566. 
RE DISCCART 593077.1 4428794.9 1565.68 1565.68 
RE DISCCART 593100.4 4428803.4 1565.36 1565.36 
RE DISCCART 593123.7 4428811.9 1565.05 1565.05 
RE DISCCART 593147.0 4428820.4 1564.83 1564.83 
RE DISCCART 593170.3 4428828.9 1564.51 1564.51 
RE DISCCART 593193.6 4428837.4 1564.23 1564.23 
RE DISCCART 593216.9 4428845.9 1564.04 1564.04 
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RE DISCCART 593240.1 4428854.3 1564. 1564. 
RE DISCCART 593263.4 4428862.8 1563.89 1563.89 
RE DISCCART 593286.7 4428871.3 1563.72 1563.72 
RE DISCCART 593310.0 4428879.8 1563.4 1563.4 
RE DISCCART 593333.3 4428888.3 1563.08 1563.08 
RE DISCCART 593356.6 4428896.8 1562.77 1562.77 
RE DISCCART 593379.9 4428905.3 1562.45 1562.45 
RE DISCCART 593403.1 4428913.7 1562.23 1562.23 
RE DISCCART 593426.4 4428922.2 1562.01 1562.01 
RE DISCCART 593449.7 4428930.7 1561.7 1561.7 
RE DISCCART 593473.0 4428939.2 1561.48 1561.48 
RE DISCCART 593496.3 4428947.7 1561.16 1561.16 
RE DISCCART 593519.6 4428956.2 1560.9 1560.9 
RE DISCCART 593542.9 4428964.7 1560.62 1560.62 
RE DISCCART 593566.1 4428973.1 1560.31 1560.31 
RE DISCCART 593589.4 4428981.6 1560.08 1560.08 
RE DISCCART 593612.7 4428990.1 1559.77 1559.77 
RE DISCCART 593636.0 4428998.6 1559.54 1559.54 
RE DISCCART 593659.3 4429007.1 1559.21 1559.21 
RE DISCCART 593682.6 4429015.6 1558.89 1558.89 
RE DISCCART 593705.9 4429024.1 1558.54 1558.54 
RE DISCCART 593729.1 4429032.5 1558.21 1558.21 
RE DISCCART 593752.4 4429041.0 1557.88 1557.88 
RE DISCCART 593775.7 4429049.5 1557.55 1557.55 
RE DISCCART 593799.0 4429058.0 1557.23 1557.23 
RE DISCCART 593799.0 4429082.1 1557.09 1557.09 
RE DISCCART 593799.0 4429106.2 1556.95 1556.95 
RE DISCCART 593799.0 4429130.4 1556.82 1556.82 
RE DISCCART 593799.0 4429154.5 1556.77 1556.77 
RE DISCCART 593799.0 4429178.6 1556.63 1556.63 
RE DISCCART 593799.0 4429202.8 1556.49 1556.49 
RE DISCCART 593799.0 4429226.9 1556.35 1556.35 
RE DISCCART 593799.0 4429251.0 1556.12 1556.12 
RE DISCCART 593787.2 4429272.4 1556.23 1556.23 
RE DISCCART 593775.4 4429293.8 1556.25 1556.25 
RE DISCCART 593763.6 4429315.3 1556.19 1556.19 
RE DISCCART 593751.8 4429336.7 1556.1 1556.1 
RE DISCCART 593740.0 4429358.1 1556.02 1556.02 
RE DISCCART 593728.2 4429379.5 1555.73 1555.73 
RE DISCCART 593716.4 4429401.0 1555.42 1555.42 
RE DISCCART 593704.6 4429422.4 1555.2 1555.2 
RE DISCCART 593692.8 4429443.8 1555.03 1555.03 
RE DISCCART 593681.0 4429465.2 1554.76 1554.76 
RE DISCCART 593669.2 4429486.7 1554.37 1554.37 
RE DISCCART 593657.4 4429508.1 1554.33 1554.33 
RE DISCCART 593645.6 4429529.5 1554.25 1554.25 
RE DISCCART 593633.8 4429550.9 1554.15 1554.15 
RE DISCCART 593622.0 4429572.4 1554.04 1554.04 
RE DISCCART 593610.2 4429593.8 1553.86 1553.86 
RE DISCCART 593598.4 4429615.2 1553.65 1553.65 
RE DISCCART 593586.6 4429636.6 1553.47 1553.47 
RE DISCCART 593574.8 4429658.1 1553.33 1553.33 
RE DISCCART 593563.1 4429679.5 1553.2 1553.2 
RE DISCCART 593587.1 4429685.7 1552.97 1552.97 
RE DISCCART 593611.2 4429691.9 1552.69 1552.69 
RE DISCCART 593635.2 4429698.2 1552.46 1552.46 
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RE DISCCART 593659.3 4429704.4 1552.16 1552.16 
RE DISCCART 593683.4 4429710.6 1551.86 1551.86 
RE DISCCART 593707.4 4429716.9 1551.56 1551.56 
RE DISCCART 593731.5 4429723.1 1551.47 1551.47 
RE DISCCART 593755.6 4429729.3 1551.41 1551.41 
RE DISCCART 593779.6 4429735.5 1551.29 1551.29 
RE DISCCART 593803.7 4429741.8 1551.08 1551.08 
RE DISCCART 593827.7 4429748.0 1550.76 1550.76 
RE DISCCART 593851.8 4429754.2 1550.6 1550.6 
RE DISCCART 593875.9 4429760.5 1550.23 1550.23 
RE DISCCART 593899.9 4429766.7 1549.83 1549.83 
RE DISCCART 593924.0 4429772.9 1549.49 1549.49 
RE DISCCART 593948.1 4429779.1 1549.23 1549.23 
RE DISCCART 593972.1 4429785.4 1549.04 1549.04 
RE DISCCART 593996.2 4429791.6 1548.84 1548.84 
RE DISCCART 594020.2 4429797.8 1548.7 1548.7 
RE DISCCART 594044.3 4429804.1 1548.53 1548.53 
RE DISCCART 594068.4 4429810.3 1548.23 1548.23 
RE DISCCART 594092.4 4429816.5 1547.85 1547.85 
RE DISCCART 594116.5 4429822.7 1547.52 1547.52 
RE DISCCART 594140.6 4429829.0 1547.19 1547.19 
RE DISCCART 594164.6 4429835.2 1546.9 1546.9 
RE DISCCART 594188.7 4429841.4 1546.61 1546.61 
RE DISCCART 594212.7 4429847.7 1546.37 1546.37 
RE DISCCART 594236.8 4429853.9 1546.13 1546.13 
RE DISCCART 594260.9 4429860.1 1545.89 1545.89 
RE DISCCART 594284.9 4429866.3 1545.65 1545.65 
RE DISCCART 594309.0 4429872.6 1545.41 1545.41 
RE DISCCART 594333.1 4429878.8 1545.14 1545.14 
RE DISCCART 594357.1 4429885.0 1545.02 1545.02 
RE DISCCART 594381.2 4429891.3 1545.25 1545.25 
RE DISCCART 594405.2 4429897.5 1545.39 1545.39 
RE DISCCART 594429.3 4429903.7 1545.36 1545.36 
RE DISCCART 594453.4 4429909.9 1545.23 1545.23 
RE DISCCART 594477.4 4429916.2 1544.67 1544.67 
RE DISCCART 594501.5 4429922.4 1544.21 1544.21 
RE DISCCART 594525.6 4429928.6 1543.77 1543.77 
RE DISCCART 594549.6 4429934.9 1543.41 1543.41 
RE DISCCART 594573.7 4429941.1 1543.15 1543.15 
RE DISCCART 594597.7 4429947.3 1543.03 1543.03 
RE DISCCART 594621.8 4429953.5 1543.07 1543.07 
RE DISCCART 594645.9 4429959.8 1543. 1543. 
RE DISCCART 594669.9 4429966.0 1542.9 1542.9 
RE DISCCART 594694.0 4429972.2 1542.69 1542.69 
RE DISCCART 594718.1 4429978.5 1542.5 1542.5 
RE DISCCART 594742.1 4429984.7 1542.29 1542.29 
RE DISCCART 594766.2 4429990.9 1541.93 1541.93 
RE DISCCART 594790.2 4429997.1 1541.56 1541.56 
RE DISCCART 594814.3 4430003.4 1541.16 1541.16 
RE DISCCART 594838.4 4430009.6 1540.74 1540.74 
RE DISCCART 594862.4 4430015.8 1540.32 1540.32 
RE DISCCART 594869.2 4429992.4 1540.41 1540.41 
RE DISCCART 594875.9 4429969.0 1540.46 1540.46 
RE DISCCART 594882.6 4429945.6 1540.62 1540.62 
RE DISCCART 594889.4 4429922.2 1540.79 1540.79 
RE DISCCART 594896.1 4429898.8 1540.82 1540.82 
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RE DISCCART 594902.8 4429875.4 1540.66 1540.66 
RE DISCCART 594909.6 4429852.0 1540.51 1540.51 
RE DISCCART 594916.3 4429828.6 1540.43 1540.43 
RE DISCCART 594923.0 4429805.2 1540.3 1540.3 
RE DISCCART 594929.8 4429781.8 1540.2 1540.2 
RE DISCCART 594936.5 4429758.4 1540.09 1540.09 
RE DISCCART 594943.2 4429735.0 1540.2 1540.2 
RE DISCCART 594950.0 4429711.6 1540.84 1540.84 
RE DISCCART 594956.7 4429688.2 1541.59 1541.59 
RE DISCCART 594963.4 4429664.8 1542.1 1542.1 
RE DISCCART 594970.2 4429641.4 1542.38 1542.38 
RE DISCCART 594976.9 4429618.0 1542.55 1542.55 
RE DISCCART 594983.6 4429594.6 1542.72 1542.72 
RE DISCCART 594990.4 4429571.2 1542.8 1542.8 
RE DISCCART 594997.1 4429547.8 1542.95 1542.95 
RE DISCCART 594973.7 4429539.1 1543.33 1543.33 
RE DISCCART 594950.4 4429530.3 1543.59 1543.59 
RE DISCCART 594927.0 4429521.6 1544. 1544. 
RE DISCCART 594903.7 4429512.8 1544.34 1544.34 
RE DISCCART 594880.3 4429504.1 1544.71 1544.71 
RE DISCCART 594856.9 4429495.3 1545.11 1545.11 
RE DISCCART 594833.6 4429486.5 1545.42 1545.42 
RE DISCCART 594810.2 4429477.8 1545.7 1545.7 
RE DISCCART 594786.9 4429469.0 1545.9 1545.9 
RE DISCCART 594763.5 4429460.3 1546.1 1546.1 
RE DISCCART 594740.1 4429451.5 1546.18 1546.18 
RE DISCCART 594716.8 4429442.8 1546.27 1546.27 
RE DISCCART 594693.4 4429434.0 1546.19 1546.19 
RE DISCCART 594670.1 4429425.3 1546.25 1546.25 
RE DISCCART 594646.7 4429416.5 1546.45 1546.45 
RE DISCCART 594623.4 4429407.8 1546.64 1546.64 
RE DISCCART 594600.0 4429399.0 1546.92 1546.92 
RE DISCCART 594600.0 4429374.2 1547.42 1547.42 
RE DISCCART 594600.0 4429349.5 1547.81 1547.81 
RE DISCCART 594600.0 4429324.7 1548.15 1548.15 
RE DISCCART 594600.0 4429300.0 1548.3 1548.3 
RE DISCCART 594600.0 4429275.2 1548.4 1548.4 
RE DISCCART 594600.0 4429250.4 1548.4 1548.4 
RE DISCCART 594600.0 4429225.7 1548.4 1548.4 
RE DISCCART 594600.0 4429200.9 1548.31 1548.31 
RE DISCCART 594600.0 4429176.2 1548.02 1548.02 
RE DISCCART 594600.0 4429151.4 1547.44 1547.44 
RE DISCCART 594600.0 4429126.6 1546.66 1546.66 
RE DISCCART 594600.0 4429101.9 1545.86 1545.86 
RE DISCCART 594600.0 4429077.1 1544.88 1544.88 
RE DISCCART 594600.0 4429052.4 1543.9 1543.9 
RE DISCCART 594600.0 4429027.6 1542.8 1542.8 
RE DISCCART 594600.0 4429002.8 1542.16 1542.16 
RE DISCCART 594600.0 4428978.1 1541.42 1541.42 
RE DISCCART 594600.0 4428953.3 1540.6 1540.6 
RE DISCCART 594600.0 4428928.5 1539.95 1539.95 
RE DISCCART 594600.0 4428903.8 1538.84 1538.84 
RE DISCCART 594600.0 4428879.0 1538.46 1538.46 
RE DISCCART 594600.0 4428854.3 1539.8 1542.6 
RE DISCCART 594600.0 4428829.5 1542.11 1542.11 
RE DISCCART 594600.0 4428804.7 1543.12 1544.6 
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RE DISCCART 594600.0 4428780.0 1545.5 1545.5 
RE DISCCART 594600.0 4428755.2 1547.33 1547.33 
RE DISCCART 594600.0 4428730.5 1547.84 1547.84 
RE DISCCART 594600.0 4428705.7 1544.6 1548.8 
RE DISCCART 594600.0 4428680.9 1543.05 1548.8 
RE DISCCART 594600.0 4428656.2 1542.62 1542.62 
RE DISCCART 594600.0 4428631.4 1541.51 1541.51 
RE DISCCART 594600.0 4428606.7 1539.63 1539.63 
RE DISCCART 594600.0 4428581.9 1539.5 1539.5 
RE DISCCART 594600.0 4428557.1 1538.98 1538.98 
RE DISCCART 594600.0 4428532.4 1538.1 1538.1 
RE DISCCART 594600.0 4428507.6 1537.33 1537.33 
RE DISCCART 594624.4 4428507.6 1536.71 1536.71 
RE DISCCART 594648.8 4428507.6 1536.1 1536.1 
RE DISCCART 594673.2 4428507.6 1535.84 1535.84 
RE DISCCART 594697.6 4428507.6 1535.52 1535.52 
RE DISCCART 594721.9 4428507.6 1535.16 1535.16 
RE DISCCART 594746.3 4428507.6 1534.84 1534.84 
RE DISCCART 594770.7 4428507.6 1534.49 1534.49 
RE DISCCART 594795.1 4428507.6 1534.15 1534.15 
RE DISCCART 594819.5 4428507.6 1533.91 1533.91 
RE DISCCART 594843.9 4428507.6 1533.58 1533.58 
RE DISCCART 594868.3 4428507.6 1533.34 1533.34 
RE DISCCART 594892.6 4428507.6 1533.2 1533.2 
RE DISCCART 594917.0 4428507.6 1532.64 1532.64 
RE DISCCART 594941.4 4428507.6 1532.1 1532.1 
RE DISCCART 594965.8 4428507.6 1531.65 1531.65 
RE DISCCART 594990.2 4428507.6 1531.22 1531.22 
RE DISCCART 594990.2 4428530.2 1531.2 1531.2 
RE DISCCART 594990.2 4428552.7 1531.3 1531.3 
RE DISCCART 595012.3 4428562.2 1530.88 1530.88 
RE DISCCART 595034.5 4428571.7 1530.66 1530.66 
RE DISCCART 595011.5 4428571.7 1530.99 1530.99 
RE DISCCART 594988.5 4428571.7 1531.36 1531.36 
RE DISCCART 594965.5 4428571.7 1532.01 1532.01 
RE DISCCART 594965.5 4428595.5 1532.11 1532.11 
RE DISCCART 594965.5 4428619.2 1532.24 1532.24 
RE DISCCART 594965.5 4428643.0 1532.36 1532.36 
RE DISCCART 594965.5 4428666.8 1532.64 1532.64 
RE DISCCART 594965.5 4428690.6 1532.89 1532.89 
RE DISCCART 594965.5 4428714.3 1533.01 1533.01 
RE DISCCART 594965.5 4428738.1 1532.68 1532.68 
RE DISCCART 594965.5 4428761.9 1532.46 1532.46 
RE DISCCART 594965.5 4428785.7 1533.69 1533.69 
RE DISCCART 594965.5 4428809.4 1535. 1535. 
RE DISCCART 594965.5 4428833.2 1534.91 1534.91 
RE DISCCART 594965.5 4428857.0 1534.66 1534.66 
RE DISCCART 594965.5 4428880.7 1534.12 1534.12 
RE DISCCART 594965.5 4428904.5 1533.36 1533.36 
RE DISCCART 594965.5 4428928.3 1531. 1533.3 
RE DISCCART 594972.9 4428948.1 1532.36 1532.36 
RE DISCCART 594980.3 4428968.0 1532.92 1532.92 
RE DISCCART 594987.6 4428987.8 1533.36 1533.36 
RE DISCCART 594995.0 4429007.6 1534.05 1534.05 
RE DISCCART 595002.4 4429027.5 1534.84 1534.84 
RE DISCCART 595009.8 4429047.3 1535.84 1535.84 
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RE DISCCART 595033.6 4429047.3 1535.31 1535.31 
RE DISCCART 595057.4 4429047.3 1534.44 1534.44 
RE DISCCART 595081.2 4429047.3 1533.85 1533.85 
RE DISCCART 595105.0 4429047.3 1533.32 1533.32 
RE DISCCART 595128.8 4429047.3 1532.64 1532.64 
RE DISCCART 595136.2 4429027.5 1532.24 1532.24 
RE DISCCART 595143.6 4429007.6 1531.52 1531.52 
RE DISCCART 595151.0 4428987.8 1530.69 1530.69 
RE DISCCART 595158.3 4428968.0 1529.56 1529.56 
RE DISCCART 595165.7 4428948.1 1527.17 1529.8 
RE DISCCART 595173.1 4428928.3 1527.27 1527.27 
RE DISCCART 595173.1 4428904.5 1527.71 1527.71 
RE DISCCART 595173.1 4428880.7 1528.03 1528.03 
RE DISCCART 595173.1 4428857.0 1528.21 1528.21 
RE DISCCART 595173.1 4428833.2 1528. 1528. 
RE DISCCART 595173.1 4428809.4 1527.55 1527.55 
RE DISCCART 595173.1 4428785.7 1527. 1527. 
RE DISCCART 595173.1 4428761.9 1527.41 1527.41 
RE DISCCART 595173.1 4428738.1 1527.98 1527.98 
RE DISCCART 595173.1 4428714.3 1528.31 1528.31 
RE DISCCART 595173.1 4428690.6 1528.41 1528.41 
RE DISCCART 595173.1 4428666.8 1528.33 1528.33 
RE DISCCART 595173.1 4428643.0 1528.36 1528.36 
RE DISCCART 595173.1 4428619.2 1528.44 1528.44 
RE DISCCART 595173.1 4428595.5 1528.38 1528.38 
RE DISCCART 595173.1 4428571.7 1528.16 1528.16 
RE DISCCART 595153.5 4428571.7 1528.61 1528.61 
RE DISCCART 595175.7 4428562.2 1528.09 1528.09 
RE DISCCART 595197.8 4428552.7 1527.73 1527.73 
RE DISCCART 595197.8 4428530.2 1527.55 1527.55 
RE DISCCART 595197.8 4428507.6 1527.57 1527.57 
RE DISCCART 595222.2 4428507.6 1527.02 1527.02 
RE DISCCART 595246.5 4428507.6 1526.78 1526.78 
RE DISCCART 595270.8 4428507.6 1526.51 1526.51 
RE DISCCART 595295.2 4428507.6 1525.97 1525.97 
RE DISCCART 595319.5 4428507.6 1525.51 1525.51 
RE DISCCART 595343.8 4428507.6 1525.13 1525.13 
RE DISCCART 595368.2 4428507.6 1524.74 1524.74 
RE DISCCART 595392.5 4428507.6 1524.36 1524.36 
RE DISCCART 595392.5 4428520.3 1524.38 1524.38 
RE DISCCART 595392.5 4428532.9 1524.46 1524.46 
RE DISCCART 595414.7 4428543.0 1524.28 1524.28 
RE DISCCART 595436.8 4428553.1 1524.25 1524.25 
RE DISCCART 595412.2 4428553.1 1524.41 1524.41 
RE DISCCART 595387.5 4428553.1 1524.66 1524.66 
RE DISCCART 595362.8 4428553.1 1524.99 1524.99 
RE DISCCART 595362.8 4428577.5 1525.22 1525.22 
RE DISCCART 595362.8 4428601.9 1525.36 1525.36 
RE DISCCART 595362.8 4428626.2 1525.54 1525.54 
RE DISCCART 595362.8 4428650.6 1525.57 1525.57 
RE DISCCART 595362.8 4428675.0 1525.46 1525.46 
RE DISCCART 595362.8 4428699.4 1525.25 1525.25 
RE DISCCART 595362.8 4428723.7 1525.04 1525.04 
RE DISCCART 595362.8 4428748.1 1524.73 1524.73 
RE DISCCART 595362.8 4428772.5 1524.43 1524.43 
RE DISCCART 595362.8 4428796.9 1524.01 1524.01 
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RE DISCCART 595362.8 4428821.2 1524.02 1524.02 
RE DISCCART 595362.8 4428845.6 1524.2 1524.2 
RE DISCCART 595362.8 4428870.0 1523.97 1527.8 
RE DISCCART 595362.8 4428894.4 1527.55 1527.55 
RE DISCCART 595362.8 4428918.7 1525.99 1527.2 
RE DISCCART 595362.8 4428943.1 1523.8 1527.5 
RE DISCCART 595370.2 4428963.0 1523.33 1523.33 
RE DISCCART 595377.6 4428982.8 1522.9 1522.9 
RE DISCCART 595385.0 4429002.6 1522.55 1522.55 
RE DISCCART 595392.4 4429022.5 1522.14 1522.14 
RE DISCCART 595399.8 4429042.3 1521.64 1521.64 
RE DISCCART 595407.2 4429062.1 1521.1 1521.1 
RE DISCCART 595431.0 4429062.1 1520.62 1520.62 
RE DISCCART 595454.8 4429062.1 1520.06 1520.06 
RE DISCCART 595478.6 4429062.1 1519.51 1519.51 
RE DISCCART 595502.4 4429062.1 1518.93 1518.93 
RE DISCCART 595526.2 4429062.1 1518.45 1518.45 
RE DISCCART 595533.5 4429042.3 1518.62 1518.62 
RE DISCCART 595540.9 4429022.5 1518.69 1518.69 
RE DISCCART 595548.3 4429002.6 1518.45 1518.45 
RE DISCCART 595555.7 4428982.8 1518.02 1518.02 
RE DISCCART 595563.1 4428963.0 1518.01 1524.5 
RE DISCCART 595570.5 4428943.1 1519.27 1524.7 
RE DISCCART 595570.5 4428918.7 1521.55 1523.8 
RE DISCCART 595570.5 4428894.4 1522.97 1522.97 
RE DISCCART 595570.5 4428870.0 1524.4 1524.4 
RE DISCCART 595570.5 4428845.6 1522.61 1524.8 
RE DISCCART 595570.5 4428821.2 1519.57 1525.2 
RE DISCCART 595570.5 4428796.9 1520.93 1520.93 
RE DISCCART 595570.5 4428772.5 1521.76 1521.76 
RE DISCCART 595570.5 4428748.1 1522.55 1522.55 
RE DISCCART 595570.5 4428723.7 1522.95 1522.95 
RE DISCCART 595570.5 4428699.4 1523.09 1523.09 
RE DISCCART 595570.5 4428675.0 1522.9 1522.9 
RE DISCCART 595570.5 4428650.6 1522.61 1522.61 
RE DISCCART 595570.5 4428626.2 1522.2 1522.2 
RE DISCCART 595570.5 4428601.9 1521.92 1521.92 
RE DISCCART 595570.5 4428577.5 1521.69 1521.69 
RE DISCCART 595570.5 4428553.1 1521.28 1521.28 
RE DISCCART 595555.8 4428553.1 1521.69 1521.69 
RE DISCCART 595578.0 4428543.0 1520.96 1520.96 
RE DISCCART 595600.1 4428532.9 1521.01 1521.01 
RE DISCCART 595600.1 4428520.3 1521.3 1521.3 
RE DISCCART 595600.1 4428507.6 1521.55 1521.55 
RE DISCCART 595622.8 4428507.6 1521.74 1521.74 
RE DISCCART 595645.6 4428507.6 1521.66 1521.66 
RE DISCCART 595668.3 4428507.6 1521.68 1521.68 
RE DISCCART 595691.0 4428507.6 1521.31 1521.31 
RE DISCCART 595713.8 4428507.6 1521.3 1521.3 
RE DISCCART 595736.5 4428507.6 1521.08 1521.08 
RE DISCCART 595759.2 4428507.6 1520.66 1520.66 
RE DISCCART 595782.0 4428507.6 1520. 1520. 
RE DISCCART 595804.7 4428507.6 1519.45 1519.45 
RE DISCCART 595827.4 4428507.6 1519.05 1519.05 
RE DISCCART 595827.4 4428532.6 1518.62 1518.62 
RE DISCCART 595827.4 4428557.6 1518.07 1518.07 
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Near Field Air Quality Technical Support Document 


RE DISCCART 595842.2 4428567.7 1517.9 1517.9 
RE DISCCART 595857.0 4428577.7 1517.9 1517.9 
RE DISCCART 595871.7 4428587.8 1517.88 1517.88 
RE DISCCART 595853.7 4428587.8 1517.98 1517.98 
RE DISCCART 595835.6 4428587.8 1517.9 1517.9 
RE DISCCART 595817.5 4428587.8 1517.9 1517.9 
RE DISCCART 595817.5 4428612.2 1518.82 1518.82 
RE DISCCART 595817.5 4428636.5 1519.65 1519.65 
RE DISCCART 595817.5 4428660.9 1519.94 1519.94 
RE DISCCART 595817.5 4428685.3 1519.55 1519.55 
RE DISCCART 595817.5 4428709.6 1519.03 1519.03 
RE DISCCART 595817.5 4428734.0 1518.65 1518.65 
RE DISCCART 595817.5 4428758.4 1518.83 1518.83 
RE DISCCART 595817.5 4428782.8 1518.51 1518.51 
RE DISCCART 595817.5 4428807.1 1516.93 1516.93 
RE DISCCART 595817.5 4428831.5 1516.59 1517.5 
RE DISCCART 595817.5 4428855.9 1518.57 1518.57 
RE DISCCART 595817.5 4428880.2 1519.09 1519.09 
RE DISCCART 595817.5 4428904.6 1517.53 1521.3 
RE DISCCART 595817.5 4428929.0 1515.79 1521.4 
RE DISCCART 595817.5 4428953.3 1514.74 1514.74 
RE DISCCART 595817.5 4428977.7 1513.79 1513.79 
RE DISCCART 595824.9 4428997.5 1512.69 1512.69 
RE DISCCART 595832.3 4429017.4 1512.37 1512.37 
RE DISCCART 595839.7 4429037.2 1512.06 1512.06 
RE DISCCART 595847.1 4429057.1 1511.66 1511.66 
RE DISCCART 595854.5 4429076.9 1511.72 1511.72 
RE DISCCART 595861.8 4429096.7 1512. 1512. 
RE DISCCART 595885.6 4429096.7 1511.56 1511.56 
RE DISCCART 595909.4 4429096.7 1511.3 1511.3 
RE DISCCART 595933.2 4429096.7 1510.99 1510.99 
RE DISCCART 595957.0 4429096.7 1510.77 1510.77 
RE DISCCART 595980.8 4429096.7 1510.46 1510.46 
RE DISCCART 595988.2 4429076.9 1510.08 1510.08 
RE DISCCART 595995.6 4429057.1 1509.97 1509.97 
RE DISCCART 596003.0 4429037.2 1509.91 1509.91 
RE DISCCART 596010.4 4429017.4 1510.04 1510.04 
RE DISCCART 595990.7 4428587.8 1517.9 1517.9 
RE DISCCART 596005.5 4428577.7 1517.88 1517.88 
RE DISCCART 596112.4 4428415.3 1516.3 1516.3 
RE DISCCART 596112.4 4428392.3 1516.3 1516.3 
RE DISCCART 596112.4 4428369.2 1516.31 1516.31 
RE DISCCART 596112.4 4428346.1 1516.58 1516.58 
RE DISCCART 596112.4 4428323.1 1516.91 1516.91 
RE DISCCART 596112.4 4428300.0 1517.1 1517.1 
RE DISCCART 596093.1 4428300.0 1517.1 1517.1 
RE DISCCART 596073.7 4428300.0 1517.1 1517.1 
RE DISCCART 595992.7 4428162.6 1516.87 1516.87 
RE DISCCART 596014.0 4427742.5 1515.08 1515.08 
RE DISCCART 595990.9 4427742.5 1515. 1515. 
RE DISCCART 595967.8 4427742.5 1515.32 1515.32 
RE DISCCART 595944.7 4427742.5 1515.58 1515.58 
RE DISCCART 595921.7 4427742.5 1515.96 1515.96 
RE DISCCART 595898.6 4427742.5 1516.35 1516.35 
RE DISCCART 595875.5 4427742.5 1516.89 1516.89 
RE DISCCART 595852.5 4427742.5 1517.38 1517.38 
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Near Field Air Quality Technical Support Document 


RE DISCCART 595829.4 4427742.5 1517.83 1517.83 
RE DISCCART 595829.4 4427767.5 1517.84 1517.84 
RE DISCCART 595829.4 4427792.5 1517.71 1517.71 
RE DISCCART 595829.4 4427817.5 1517.78 1517.78 
RE DISCCART 595829.4 4427842.5 1517.94 1517.94 
RE DISCCART 595829.4 4427867.5 1518.01 1518.01 
RE DISCCART 595829.4 4427892.5 1518.11 1518.11 
RE DISCCART 595829.4 4427917.5 1518.04 1518.04 
RE DISCCART 595829.4 4427942.5 1517.88 1517.88 
RE DISCCART 595829.4 4427967.5 1517.88 1517.88 
RE DISCCART 595829.4 4427992.5 1518.01 1518.01 
RE DISCCART 595829.4 4428017.5 1517.91 1517.91 
RE DISCCART 595829.4 4428042.5 1517.93 1517.93 
RE DISCCART 595829.4 4428067.5 1518.18 1518.18 
RE DISCCART 595829.4 4428092.5 1518.43 1518.43 
RE DISCCART 595829.4 4428117.5 1518.58 1518.58 
RE DISCCART 595829.4 4428142.5 1518.86 1518.86 
RE DISCCART 595873.7 4428162.6 1518.14 1518.14 
RE DISCCART 595850.6 4428162.6 1518.42 1518.42 
RE DISCCART 595827.4 4428162.6 1518.85 1518.85 
RE DISCCART 595827.4 4428185.5 1519.16 1519.16 
RE DISCCART 595827.4 4428208.4 1519.36 1519.36 
RE DISCCART 595827.4 4428231.3 1519.55 1519.55 
RE DISCCART 595827.4 4428254.2 1519.64 1519.64 
RE DISCCART 595827.4 4428277.1 1519.65 1519.65 
RE DISCCART 595827.4 4428300.0 1519.53 1519.53 
RE DISCCART 595804.7 4428300.0 1519.95 1519.95 
RE DISCCART 595782.0 4428300.0 1520.18 1520.18 
RE DISCCART 595759.2 4428300.0 1520.51 1520.51 
RE DISCCART 595736.5 4428300.0 1520.7 1520.7 
RE DISCCART 595713.8 4428300.0 1520.8 1520.8 
RE DISCCART 595691.0 4428300.0 1520.9 1520.9 
RE DISCCART 595668.3 4428300.0 1521.25 1521.25 
RE DISCCART 595645.6 4428300.0 1521.83 1521.83 
RE DISCCART 595622.8 4428300.0 1522.34 1522.34 
RE DISCCART 595600.1 4428300.0 1522.8 1522.8 
RE DISCCART 595600.1 4428276.1 1522.9 1522.9 
RE DISCCART 595600.1 4428252.2 1522.8 1522.8 
RE DISCCART 595600.1 4428228.3 1522.82 1522.82 
RE DISCCART 595600.1 4428204.4 1522.94 1522.94 
RE DISCCART 595600.1 4428180.5 1522.8 1522.8 
RE DISCCART 595600.1 4428156.5 1522.53 1522.53 
RE DISCCART 595579.4 4428156.5 1522.85 1522.85 
RE DISCCART 595558.7 4428156.5 1523.26 1523.26 
RE DISCCART 595538.0 4428156.5 1523.67 1523.67 
RE DISCCART 595560.2 4428147.0 1522.8 1523.1 
RE DISCCART 595582.3 4428137.5 1522.36 1522.36 
RE DISCCART 595582.3 4428112.5 1521.75 1521.75 
RE DISCCART 595582.3 4428087.5 1521.73 1521.73 
RE DISCCART 595582.3 4428062.5 1521.68 1521.68 
RE DISCCART 595582.3 4428037.5 1521.68 1521.68 
RE DISCCART 595582.3 4428012.5 1521.73 1521.73 
RE DISCCART 595582.3 4427987.5 1521.75 1521.75 
RE DISCCART 595582.3 4427962.5 1521.75 1521.75 
RE DISCCART 595582.3 4427937.5 1521.76 1521.76 
RE DISCCART 595582.3 4427912.5 1521.85 1521.85 
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Near Field Air Quality Technical Support Document 


RE DISCCART 595582.3 4427887.5 1521.95 1521.95 
RE DISCCART 595582.3 4427862.5 1521.95 1521.95 
RE DISCCART 595582.3 4427837.5 1521.95 1521.95 
RE DISCCART 595582.3 4427812.5 1521.95 1521.95 
RE DISCCART 595582.3 4427787.5 1521.93 1521.93 
RE DISCCART 595582.3 4427762.5 1521.84 1521.84 
RE DISCCART 595582.3 4427737.5 1521.71 1521.71 
RE DISCCART 595559.3 4427737.5 1522.39 1522.39 
RE DISCCART 595536.2 4427737.5 1522.98 1522.98 
RE DISCCART 595513.1 4427737.5 1523.54 1523.54 
RE DISCCART 595490.1 4427737.5 1524.1 1524.1 
RE DISCCART 595467.0 4427737.5 1524.33 1524.33 
RE DISCCART 595443.9 4427737.5 1524.56 1524.56 
RE DISCCART 595420.8 4427737.5 1524.86 1524.86 
RE DISCCART 595397.8 4427737.5 1525.04 1525.04 
RE DISCCART 595374.7 4427737.5 1525.34 1525.34 
RE DISCCART 595374.7 4427762.5 1525.29 1525.29 
RE DISCCART 595374.7 4427787.5 1525.29 1525.29 
RE DISCCART 595374.7 4427812.5 1525.35 1525.35 
RE DISCCART 595374.7 4427837.5 1525.35 1525.35 
RE DISCCART 595374.7 4427862.5 1525.31 1525.31 
RE DISCCART 595374.7 4427887.5 1525.27 1525.27 
RE DISCCART 595374.7 4427912.5 1525.24 1525.24 
RE DISCCART 595374.7 4427937.5 1525.15 1525.15 
RE DISCCART 595374.7 4427962.5 1525.15 1525.15 
RE DISCCART 595374.7 4427987.5 1525.09 1525.09 
RE DISCCART 595374.7 4428012.5 1525.05 1525.05 
RE DISCCART 595374.7 4428037.5 1524.98 1524.98 
RE DISCCART 595374.7 4428062.5 1524.95 1524.95 
RE DISCCART 595374.7 4428087.5 1524.91 1524.91 
RE DISCCART 595374.7 4428112.5 1524.98 1524.98 
RE DISCCART 595374.7 4428137.5 1525.24 1525.24 
RE DISCCART 595396.9 4428147.0 1524.93 1524.93 
RE DISCCART 595419.0 4428156.5 1525.13 1525.13 
RE DISCCART 595405.8 4428156.5 1525.2 1525.2 
RE DISCCART 595392.5 4428156.5 1525.37 1525.37 
RE DISCCART 595392.5 4428180.5 1525.78 1525.78 
RE DISCCART 595392.5 4428204.4 1525.86 1525.86 
RE DISCCART 595392.5 4428228.3 1525.78 1525.78 
RE DISCCART 595392.5 4428252.2 1525.73 1525.73 
RE DISCCART 595392.5 4428276.1 1525.65 1525.65 
RE DISCCART 595392.5 4428300.0 1525.73 1525.73 
RE DISCCART 595368.2 4428300.0 1526.02 1526.02 
RE DISCCART 595343.8 4428300.0 1526.26 1526.26 
RE DISCCART 595319.5 4428300.0 1526.6 1526.6 
RE DISCCART 595295.2 4428300.0 1526.85 1526.85 
RE DISCCART 595270.8 4428300.0 1527.09 1527.09 
RE DISCCART 595246.5 4428300.0 1527.47 1527.47 
RE DISCCART 595222.2 4428300.0 1527.88 1527.88 
RE DISCCART 595197.8 4428300.0 1528.34 1528.34 
RE DISCCART 595197.8 4428275.3 1528.34 1528.34 
RE DISCCART 595197.8 4428250.5 1528.34 1528.34 
RE DISCCART 595197.8 4428225.8 1528.22 1528.22 
RE DISCCART 595197.8 4428201.0 1527.96 1527.96 
RE DISCCART 595197.8 4428176.3 1527.71 1527.71 
RE DISCCART 595185.1 4428176.3 1527.96 1527.96 
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Near Field Air Quality Technical Support Document 


RE DISCCART 595172.3 4428176.3 1528.27 1528.27 
RE DISCCART 595194.4 4428166.8 1527.68 1527.68 
RE DISCCART 595216.6 4428157.3 1527.22 1527.22 
RE DISCCART 595216.6 4428132.3 1527.18 1527.18 
RE DISCCART 595216.6 4428107.3 1527.17 1527.17 
RE DISCCART 595216.6 4428082.3 1527.17 1527.17 
RE DISCCART 595216.6 4428057.3 1527.17 1527.17 
RE DISCCART 595216.6 4428032.3 1527.17 1527.17 
RE DISCCART 595216.6 4428007.3 1527.17 1527.17 
RE DISCCART 595216.6 4427982.3 1527.22 1527.22 
RE DISCCART 595216.6 4427957.3 1527.24 1527.24 
RE DISCCART 595216.6 4427932.3 1527.27 1527.27 
RE DISCCART 595216.6 4427907.3 1527.27 1527.27 
RE DISCCART 595216.6 4427882.3 1527.27 1527.27 
RE DISCCART 595216.6 4427857.3 1527.27 1527.27 
RE DISCCART 595216.6 4427832.3 1527.23 1527.23 
RE DISCCART 595216.6 4427807.3 1527.22 1527.22 
RE DISCCART 595216.6 4427782.3 1527.17 1527.17 
RE DISCCART 595216.6 4427757.3 1527.13 1527.13 
RE DISCCART 595193.5 4427757.3 1527.53 1527.53 
RE DISCCART 595170.5 4427757.3 1527.89 1527.89 
RE DISCCART 595147.4 4427757.3 1528.31 1528.31 
RE DISCCART 595124.3 4427757.3 1528.65 1528.65 
RE DISCCART 595101.3 4427757.3 1528.99 1528.99 
RE DISCCART 595078.2 4427757.3 1529.34 1529.34 
RE DISCCART 595055.1 4427757.3 1529.7 1529.7 
RE DISCCART 595032.0 4427757.3 1530.07 1530.07 
RE DISCCART 592400.0 4427300.0 1587. 1587. 
RE DISCCART 592500.0 4427300.0 1584.8 1584.8 
RE DISCCART 592600.0 4427300.0 1581.8 1581.8 
RE DISCCART 592700.0 4427300.0 1579. 1579. 
RE DISCCART 592800.0 4427300.0 1570. 1570. 
RE DISCCART 592900.0 4427300.0 1568.5 1592.2 
RE DISCCART 593000.0 4427300.0 1573.2 1592.2 
RE DISCCART 593100.0 4427300.0 1592. 1592. 
RE DISCCART 593200.0 4427300.0 1578.7 1592.2 
RE DISCCART 593300.0 4427300.0 1572.8 1592.2 
RE DISCCART 593400.0 4427300.0 1554.3 1592.2 
RE DISCCART 593500.0 4427300.0 1553.3 1592.2 
RE DISCCART 593600.0 4427300.0 1550.4 1550.4 
RE DISCCART 593700.0 4427300.0 1548.7 1548.7 
RE DISCCART 593800.0 4427300.0 1548.7 1548.7 
RE DISCCART 593900.0 4427300.0 1545.7 1545.7 
RE DISCCART 594000.0 4427300.0 1543.3 1543.3 
RE DISCCART 594100.0 4427300.0 1542.6 1542.6 
RE DISCCART 594200.0 4427300.0 1539.1 1539.1 
RE DISCCART 594300.0 4427300.0 1536.5 1536.5 
RE DISCCART 594400.0 4427300.0 1536.4 1536.4 
RE DISCCART 594500.0 4427300.0 1532.3 1532.3 
RE DISCCART 594600.0 4427300.0 1530.5 1530.5 
RE DISCCART 594700.0 4427300.0 1530.6 1530.6 
RE DISCCART 594800.0 4427300.0 1529.5 1529.5 
RE DISCCART 594900.0 4427300.0 1528. 1528. 
RE DISCCART 595000.0 4427300.0 1524.6 1524.6 
RE DISCCART 595100.0 4427300.0 1523.9 1523.9 
RE DISCCART 595200.0 4427300.0 1522.4 1522.4 
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Near Field Air Quality Technical Support Document 


RE DISCCART 595300.0 4427300.0 1521.9 1521.9 
RE DISCCART 595400.0 4427300.0 1521.3 1521.3 
RE DISCCART 595500.0 4427300.0 1520.5 1520.5 
RE DISCCART 595600.0 4427300.0 1523.4 1523.4 
RE DISCCART 595700.0 4427300.0 1519.2 1519.2 
RE DISCCART 595800.0 4427300.0 1517.7 1517.7 
RE DISCCART 595900.0 4427300.0 1516.5 1516.5 
RE DISCCART 596000.0 4427300.0 1518.6 1518.6 
RE DISCCART 596300.0 4427300.0 1517.1 1517.1 
RE DISCCART 596400.0 4427300.0 1516.5 1516.5 
RE DISCCART 596500.0 4427300.0 1515. 1515. 
RE DISCCART 596600.0 4427300.0 1511.9 1511.9 
RE DISCCART 596700.0 4427300.0 1512. 1512. 
RE DISCCART 592400.0 4427400.0 1585.7 1585.7 
RE DISCCART 592500.0 4427400.0 1578.7 1585.3 
RE DISCCART 592600.0 4427400.0 1578. 1579.1 
RE DISCCART 592700.0 4427400.0 1580.5 1580.5 
RE DISCCART 592800.0 4427400.0 1571.3 1580.4 
RE DISCCART 592900.0 4427400.0 1567.2 1592.2 
RE DISCCART 593000.0 4427400.0 1570.8 1592.2 
RE DISCCART 593100.0 4427400.0 1578.5 1592.2 
RE DISCCART 593200.0 4427400.0 1585.1 1585.1 
RE DISCCART 593300.0 4427400.0 1573. 1591.6 
RE DISCCART 593400.0 4427400.0 1554.3 1592.2 
RE DISCCART 593500.0 4427400.0 1554.1 1591. 
RE DISCCART 593600.0 4427400.0 1552.4 1552.4 
RE DISCCART 593700.0 4427400.0 1550.7 1550.7 
RE DISCCART 593800.0 4427400.0 1546.7 1546.7 
RE DISCCART 593900.0 4427400.0 1542. 1542. 
RE DISCCART 594000.0 4427400.0 1542.9 1542.9 
RE DISCCART 594100.0 4427400.0 1540.1 1540.1 
RE DISCCART 594200.0 4427400.0 1537.9 1537.9 
RE DISCCART 594300.0 4427400.0 1536.8 1536.8 
RE DISCCART 594400.0 4427400.0 1534.8 1534.8 
RE DISCCART 594500.0 4427400.0 1533. 1533. 
RE DISCCART 594600.0 4427400.0 1532.7 1532.7 
RE DISCCART 594700.0 4427400.0 1532.3 1532.3 
RE DISCCART 594800.0 4427400.0 1531.4 1531.4 
RE DISCCART 594900.0 4427400.0 1530.8 1530.8 
RE DISCCART 595000.0 4427400.0 1529.4 1529.4 
RE DISCCART 595100.0 4427400.0 1523.7 1523.7 
RE DISCCART 595200.0 4427400.0 1520.4 1520.4 
RE DISCCART 595300.0 4427400.0 1519.3 1519.3 
RE DISCCART 595400.0 4427400.0 1517.8 1517.8 
RE DISCCART 595500.0 4427400.0 1517.8 1517.8 
RE DISCCART 595600.0 4427400.0 1518.2 1523.8 
RE DISCCART 595700.0 4427400.0 1518.4 1518.4 
RE DISCCART 595800.0 4427400.0 1518. 1518. 
RE DISCCART 595900.0 4427400.0 1516.5 1516.5 
RE DISCCART 596000.0 4427400.0 1514.2 1514.2 
RE DISCCART 596300.0 4427400.0 1515.3 1515.3 
RE DISCCART 596400.0 4427400.0 1515. 1515. 
RE DISCCART 596500.0 4427400.0 1513.5 1513.5 
RE DISCCART 596600.0 4427400.0 1513.1 1513.1 
RE DISCCART 596700.0 4427400.0 1512.3 1512.3 
RE DISCCART 592400.0 4427500.0 1579. 1584.6 
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Near Field Air Quality Technical Support Document 


RE DISCCART 592500.0 4427500.0 1575.3 1585.3 
RE DISCCART 592600.0 4427500.0 1572.2 1581. 
RE DISCCART 592700.0 4427500.0 1580.5 1580.5 
RE DISCCART 592800.0 4427500.0 1572.7 1572.7 
RE DISCCART 592900.0 4427500.0 1566. 1566. 
RE DISCCART 593000.0 4427500.0 1567. 1592.2 
RE DISCCART 593100.0 4427500.0 1567.4 1592.2 
RE DISCCART 593200.0 4427500.0 1580.4 1586.4 
RE DISCCART 593300.0 4427500.0 1570.1 1586.4 
RE DISCCART 593400.0 4427500.0 1558.4 1592.2 
RE DISCCART 593500.0 4427500.0 1555.3 1586.4 
RE DISCCART 593600.0 4427500.0 1554.8 1554.8 
RE DISCCART 593700.0 4427500.0 1551.9 1551.9 
RE DISCCART 593800.0 4427500.0 1546.9 1546.9 
RE DISCCART 593900.0 4427500.0 1542.2 1542.2 
RE DISCCART 594000.0 4427500.0 1540.2 1540.2 
RE DISCCART 594100.0 4427500.0 1538.4 1538.4 
RE DISCCART 594200.0 4427500.0 1536.8 1536.8 
RE DISCCART 594300.0 4427500.0 1536.7 1536.7 
RE DISCCART 594400.0 4427500.0 1536.8 1536.8 
RE DISCCART 594500.0 4427500.0 1536.6 1536.6 
RE DISCCART 594600.0 4427500.0 1535.6 1535.6 
RE DISCCART 594700.0 4427500.0 1533.7 1533.7 
RE DISCCART 594800.0 4427500.0 1532.4 1532.4 
RE DISCCART 594900.0 4427500.0 1531.4 1531.4 
RE DISCCART 595000.0 4427500.0 1530.1 1530.1 
RE DISCCART 595100.0 4427500.0 1526.4 1526.4 
RE DISCCART 595200.0 4427500.0 1524.5 1524.5 
RE DISCCART 595300.0 4427500.0 1524.6 1524.6 
RE DISCCART 595400.0 4427500.0 1524.3 1524.3 
RE DISCCART 595500.0 4427500.0 1520.3 1520.3 
RE DISCCART 595600.0 4427500.0 1517.6 1517.6 
RE DISCCART 595700.0 4427500.0 1516. 1516. 
RE DISCCART 595800.0 4427500.0 1516.4 1516.4 
RE DISCCART 595900.0 4427500.0 1515.3 1515.3 
RE DISCCART 596000.0 4427500.0 1514.4 1514.4 
RE DISCCART 596300.0 4427500.0 1513.3 1513.3 
RE DISCCART 596400.0 4427500.0 1513.5 1513.5 
RE DISCCART 596500.0 4427500.0 1511.8 1511.8 
RE DISCCART 596600.0 4427500.0 1510.8 1510.8 
RE DISCCART 596700.0 4427500.0 1510.1 1510.1 
RE DISCCART 592400.0 4427600.0 1573.8 1580.3 
RE DISCCART 592500.0 4427600.0 1580.2 1580.2 
RE DISCCART 592600.0 4427600.0 1575.9 1578. 
RE DISCCART 592700.0 4427600.0 1565.9 1581. 
RE DISCCART 592800.0 4427600.0 1566.9 1580.3 
RE DISCCART 592900.0 4427600.0 1565.9 1565.9 
RE DISCCART 593000.0 4427600.0 1561.1 1592.2 
RE DISCCART 593100.0 4427600.0 1559.8 1592.2 
RE DISCCART 593200.0 4427600.0 1561.2 1592.2 
RE DISCCART 593300.0 4427600.0 1572.7 1584.3 
RE DISCCART 593400.0 4427600.0 1557.3 1586.4 
RE DISCCART 593500.0 4427600.0 1553.5 1585.9 
RE DISCCART 593600.0 4427600.0 1551.2 1584.3 
RE DISCCART 593700.0 4427600.0 1548.2 1548.2 
RE DISCCART 593800.0 4427600.0 1546.3 1546.3 
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Near Field Air Quality Technical Support Document 


RE DISCCART 593900.0 4427600.0 1542.9 1542.9 
RE DISCCART 594000.0 4427600.0 1541.7 1541.7 
RE DISCCART 594100.0 4427600.0 1538.8 1538.8 
RE DISCCART 594200.0 4427600.0 1537.8 1537.8 
RE DISCCART 594300.0 4427600.0 1537.8 1537.8 
RE DISCCART 594400.0 4427600.0 1537.9 1537.9 
RE DISCCART 594500.0 4427600.0 1537.3 1537.3 
RE DISCCART 594600.0 4427600.0 1536. 1536. 
RE DISCCART 594700.0 4427600.0 1534.5 1534.5 
RE DISCCART 594800.0 4427600.0 1532.8 1532.8 
RE DISCCART 594900.0 4427600.0 1531.6 1531.6 
RE DISCCART 595000.0 4427600.0 1530.2 1530.2 
RE DISCCART 595100.0 4427600.0 1528.4 1528.4 
RE DISCCART 595200.0 4427600.0 1526.3 1526.3 
RE DISCCART 595300.0 4427600.0 1525.6 1525.6 
RE DISCCART 595400.0 4427600.0 1524.8 1524.8 
RE DISCCART 595500.0 4427600.0 1522.9 1522.9 
RE DISCCART 595600.0 4427600.0 1519.1 1519.1 
RE DISCCART 595700.0 4427600.0 1517.6 1517.6 
RE DISCCART 595800.0 4427600.0 1515.6 1515.6 
RE DISCCART 595900.0 4427600.0 1515. 1515. 
RE DISCCART 596000.0 4427600.0 1514.7 1514.7 
RE DISCCART 596300.0 4427600.0 1510.9 1510.9 
RE DISCCART 596400.0 4427600.0 1511.5 1511.5 
RE DISCCART 596500.0 4427600.0 1509.5 1509.5 
RE DISCCART 596600.0 4427600.0 1508. 1508. 
RE DISCCART 596700.0 4427600.0 1507.3 1507.3 
RE DISCCART 592400.0 4427700.0 1570.5 1580.1 
RE DISCCART 592500.0 4427700.0 1571.8 1580.1 
RE DISCCART 592600.0 4427700.0 1577.8 1579.3 
RE DISCCART 592700.0 4427700.0 1571.3 1580.2 
RE DISCCART 592800.0 4427700.0 1565.7 1566.7 
RE DISCCART 592900.0 4427700.0 1562.2 1567.2 
RE DISCCART 593000.0 4427700.0 1558.9 1558.9 
RE DISCCART 593100.0 4427700.0 1558.3 1586.4 
RE DISCCART 593200.0 4427700.0 1554.3 1591.6 
RE DISCCART 593300.0 4427700.0 1554.4 1586.4 
RE DISCCART 593400.0 4427700.0 1560.5 1584.3 
RE DISCCART 593500.0 4427700.0 1548. 1585.9 
RE DISCCART 593600.0 4427700.0 1546. 1584.3 
RE DISCCART 593700.0 4427700.0 1544.7 1544.7 
RE DISCCART 593800.0 4427700.0 1543.6 1543.6 
RE DISCCART 593900.0 4427700.0 1542.5 1542.5 
RE DISCCART 594000.0 4427700.0 1540.2 1540.2 
RE DISCCART 594100.0 4427700.0 1540.3 1540.3 
RE DISCCART 594200.0 4427700.0 1540.2 1540.2 
RE DISCCART 594300.0 4427700.0 1539.7 1539.7 
RE DISCCART 594400.0 4427700.0 1538.7 1538.7 
RE DISCCART 594500.0 4427700.0 1537.6 1537.6 
RE DISCCART 594600.0 4427700.0 1536.5 1536.5 
RE DISCCART 594700.0 4427700.0 1535. 1535. 
RE DISCCART 594800.0 4427700.0 1533.3 1533.3 
RE DISCCART 594900.0 4427700.0 1531.8 1531.8 
RE DISCCART 595000.0 4427700.0 1530.6 1530.6 
RE DISCCART 595100.0 4427700.0 1528.9 1528.9 
RE DISCCART 595200.0 4427700.0 1527.2 1527.2 
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Near Field Air Quality Technical Support Document 


RE DISCCART 595300.0 4427700.0 1526.1 1526.1 
RE DISCCART 595400.0 4427700.0 1525. 1525. 
RE DISCCART 595500.0 4427700.0 1523.6 1523.6 
RE DISCCART 595600.0 4427700.0 1520.7 1520.7 
RE DISCCART 595700.0 4427700.0 1517.7 1517.7 
RE DISCCART 595800.0 4427700.0 1517.6 1517.6 
RE DISCCART 595900.0 4427700.0 1516.3 1516.3 
RE DISCCART 596000.0 4427700.0 1515. 1515. 
RE DISCCART 596300.0 4427700.0 1509.9 1509.9 
RE DISCCART 596400.0 4427700.0 1508.5 1508.5 
RE DISCCART 596500.0 4427700.0 1506.6 1506.6 
RE DISCCART 596600.0 4427700.0 1505.5 1505.5 
RE DISCCART 596700.0 4427700.0 1505. 1505. 
RE DISCCART 592400.0 4427800.0 1566.7 1566.7 
RE DISCCART 592500.0 4427800.0 1567.2 1567.2 
RE DISCCART 592600.0 4427800.0 1572.7 1579.7 
RE DISCCART 592700.0 4427800.0 1572. 1579.6 
RE DISCCART 592800.0 4427800.0 1566.5 1573.8 
RE DISCCART 592900.0 4427800.0 1565.8 1567.5 
RE DISCCART 593000.0 4427800.0 1560.7 1560.7 
RE DISCCART 593100.0 4427800.0 1555.4 1555.4 
RE DISCCART 593200.0 4427800.0 1554.8 1584.3 
RE DISCCART 593300.0 4427800.0 1551.8 1584.3 
RE DISCCART 593400.0 4427800.0 1549.7 1584.3 
RE DISCCART 593500.0 4427800.0 1548.5 1584.3 
RE DISCCART 593600.0 4427800.0 1546.3 1584.3 
RE DISCCART 593700.0 4427800.0 1544.7 1544.7 
RE DISCCART 593800.0 4427800.0 1543.2 1543.2 
RE DISCCART 593900.0 4427800.0 1543.3 1543.3 
RE DISCCART 594000.0 4427800.0 1542.9 1542.9 
RE DISCCART 594100.0 4427800.0 1542.8 1542.8 
RE DISCCART 594200.0 4427800.0 1542.7 1542.7 
RE DISCCART 594300.0 4427800.0 1541.4 1541.4 
RE DISCCART 594400.0 4427800.0 1539.7 1539.7 
RE DISCCART 594500.0 4427800.0 1538. 1538. 
RE DISCCART 594600.0 4427800.0 1536.8 1536.8 
RE DISCCART 594700.0 4427800.0 1535.2 1535.2 
RE DISCCART 594800.0 4427800.0 1533.6 1533.6 
RE DISCCART 594900.0 4427800.0 1531.9 1531.9 
RE DISCCART 595000.0 4427800.0 1530.4 1530.4 
RE DISCCART 595300.0 4427800.0 1526.3 1526.3 
RE DISCCART 595600.0 4427800.0 1521.4 1521.4 
RE DISCCART 595700.0 4427800.0 1519.3 1519.3 
RE DISCCART 595800.0 4427800.0 1518.2 1518.2 
RE DISCCART 596300.0 4427800.0 1512.6 1512.6 
RE DISCCART 596400.0 4427800.0 1511.4 1511.4 
RE DISCCART 596500.0 4427800.0 1508.3 1508.3 
RE DISCCART 596600.0 4427800.0 1506.3 1506.3 
RE DISCCART 596700.0 4427800.0 1504.5 1504.5 
RE DISCCART 592400.0 4427900.0 1569.2 1569.2 
RE DISCCART 592500.0 4427900.0 1564.4 1567.6 
RE DISCCART 592600.0 4427900.0 1563.7 1579.7 
RE DISCCART 592700.0 4427900.0 1563.6 1579.6 
RE DISCCART 592800.0 4427900.0 1565.7 1565.7 
RE DISCCART 592900.0 4427900.0 1566.4 1566.4 
RE DISCCART 593000.0 4427900.0 1561.1 1561.1 
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Near Field Air Quality Technical Support Document 


RE DISCCART 593100.0 4427900.0 1553.8 1561.7 
RE DISCCART 593200.0 4427900.0 1554. 1561.1 
RE DISCCART 593300.0 4427900.0 1552.9 1552.9 
RE DISCCART 593400.0 4427900.0 1550.6 1550.6 
RE DISCCART 593500.0 4427900.0 1548.6 1548.6 
RE DISCCART 593600.0 4427900.0 1546.6 1546.6 
RE DISCCART 593700.0 4427900.0 1545.7 1545.7 
RE DISCCART 593800.0 4427900.0 1545.5 1545.5 
RE DISCCART 593900.0 4427900.0 1545.9 1545.9 
RE DISCCART 594000.0 4427900.0 1545.7 1545.7 
RE DISCCART 594100.0 4427900.0 1544.8 1544.8 
RE DISCCART 594200.0 4427900.0 1543.6 1543.6 
RE DISCCART 594300.0 4427900.0 1542.1 1542.1 
RE DISCCART 594400.0 4427900.0 1540.5 1540.5 
RE DISCCART 594500.0 4427900.0 1538.2 1538.2 
RE DISCCART 594600.0 4427900.0 1536.8 1536.8 
RE DISCCART 594700.0 4427900.0 1535.3 1535.3 
RE DISCCART 594800.0 4427900.0 1533.7 1533.7 
RE DISCCART 594900.0 4427900.0 1532.1 1532.1 
RE DISCCART 595000.0 4427900.0 1530.5 1530.5 
RE DISCCART 595300.0 4427900.0 1526.1 1526.1 
RE DISCCART 595600.0 4427900.0 1521.5 1521.5 
RE DISCCART 595700.0 4427900.0 1519.7 1519.7 
RE DISCCART 595800.0 4427900.0 1518.5 1518.5 
RE DISCCART 596300.0 4427900.0 1514.4 1514.4 
RE DISCCART 596400.0 4427900.0 1512.1 1512.1 
RE DISCCART 596500.0 4427900.0 1508.8 1508.8 
RE DISCCART 596600.0 4427900.0 1507.3 1507.3 
RE DISCCART 596700.0 4427900.0 1505.6 1505.6 
RE DISCCART 592400.0 4428000.0 1573.1 1573.1 
RE DISCCART 592500.0 4428000.0 1570. 1570. 
RE DISCCART 592600.0 4428000.0 1567.5 1567.5 
RE DISCCART 592700.0 4428000.0 1562.2 1568.7 
RE DISCCART 592800.0 4428000.0 1562.5 1562.5 
RE DISCCART 592900.0 4428000.0 1564.1 1564.1 
RE DISCCART 593000.0 4428000.0 1565.1 1565.1 
RE DISCCART 593100.0 4428000.0 1560.6 1560.6 
RE DISCCART 593200.0 4428000.0 1561.1 1561.1 
RE DISCCART 593300.0 4428000.0 1554.4 1560.6 
RE DISCCART 593400.0 4428000.0 1551.7 1551.7 
RE DISCCART 593500.0 4428000.0 1549.5 1549.5 
RE DISCCART 593600.0 4428000.0 1549.1 1549.1 
RE DISCCART 593700.0 4428000.0 1548. 1548. 
RE DISCCART 593800.0 4428000.0 1547.7 1547.7 
RE DISCCART 593900.0 4428000.0 1549. 1549. 
RE DISCCART 594000.0 4428000.0 1547.9 1547.9 
RE DISCCART 594100.0 4428000.0 1545.9 1545.9 
RE DISCCART 594200.0 4428000.0 1544. 1544. 
RE DISCCART 594300.0 4428000.0 1542.6 1542.6 
RE DISCCART 594400.0 4428000.0 1540.8 1540.8 
RE DISCCART 594500.0 4428000.0 1538.9 1538.9 
RE DISCCART 594600.0 4428000.0 1536.9 1536.9 
RE DISCCART 594700.0 4428000.0 1535.3 1535.3 
RE DISCCART 594800.0 4428000.0 1533.8 1533.8 
RE DISCCART 594900.0 4428000.0 1532.2 1532.2 
RE DISCCART 595000.0 4428000.0 1530.7 1530.7 
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Near Field Air Quality Technical Support Document 


RE DISCCART 595300.0 4428000.0 1525.9 1525.9 
RE DISCCART 595600.0 4428000.0 1521.4 1521.4 
RE DISCCART 595700.0 4428000.0 1519.8 1519.8 
RE DISCCART 595800.0 4428000.0 1518.3 1518.3 
RE DISCCART 596300.0 4428000.0 1513. 1513. 
RE DISCCART 596400.0 4428000.0 1512. 1512. 
RE DISCCART 596500.0 4428000.0 1510. 1510. 
RE DISCCART 596600.0 4428000.0 1508.4 1508.4 
RE DISCCART 596700.0 4428000.0 1506.5 1506.5 
RE DISCCART 592400.0 4428100.0 1576.7 1576.7 
RE DISCCART 592500.0 4428100.0 1571.5 1571.5 
RE DISCCART 592600.0 4428100.0 1567.1 1567.1 
RE DISCCART 592700.0 4428100.0 1566. 1566. 
RE DISCCART 592800.0 4428100.0 1560. 1560. 
RE DISCCART 592900.0 4428100.0 1560.6 1560.6 
RE DISCCART 593000.0 4428100.0 1561.5 1561.5 
RE DISCCART 593100.0 4428100.0 1560.8 1560.8 
RE DISCCART 593200.0 4428100.0 1557.6 1557.6 
RE DISCCART 593300.0 4428100.0 1552.1 1552.1 
RE DISCCART 593400.0 4428100.0 1552.4 1552.4 
RE DISCCART 593500.0 4428100.0 1552. 1552. 
RE DISCCART 593600.0 4428100.0 1551.2 1551.2 
RE DISCCART 593700.0 4428100.0 1550.7 1550.7 
RE DISCCART 593800.0 4428100.0 1550.1 1550.1 
RE DISCCART 593900.0 4428100.0 1549.5 1549.5 
RE DISCCART 594000.0 4428100.0 1547.9 1547.9 
RE DISCCART 594100.0 4428100.0 1546.1 1546.1 
RE DISCCART 594200.0 4428100.0 1544.6 1544.6 
RE DISCCART 594300.0 4428100.0 1542.8 1542.8 
RE DISCCART 594400.0 4428100.0 1541. 1541. 
RE DISCCART 594500.0 4428100.0 1539. 1539. 
RE DISCCART 594600.0 4428100.0 1537. 1537. 
RE DISCCART 594700.0 4428100.0 1535.3 1535.3 
RE DISCCART 594800.0 4428100.0 1533.7 1533.7 
RE DISCCART 594900.0 4428100.0 1532.2 1532.2 
RE DISCCART 595000.0 4428100.0 1530.4 1530.4 
RE DISCCART 595300.0 4428100.0 1526. 1526. 
RE DISCCART 595600.0 4428100.0 1521.4 1521.4 
RE DISCCART 595700.0 4428100.0 1519.8 1519.8 
RE DISCCART 595800.0 4428100.0 1518.7 1518.7 
RE DISCCART 596300.0 4428100.0 1514.8 1514.8 
RE DISCCART 596400.0 4428100.0 1513.3 1513.3 
RE DISCCART 596500.0 4428100.0 1511.3 1511.3 
RE DISCCART 596600.0 4428100.0 1509.6 1509.6 
RE DISCCART 596700.0 4428100.0 1508.3 1508.3 
RE DISCCART 592400.0 4428200.0 1577.1 1577.1 
RE DISCCART 592500.0 4428200.0 1575.9 1575.9 
RE DISCCART 592600.0 4428200.0 1568.9 1573.5 
RE DISCCART 592700.0 4428200.0 1563.6 1563.6 
RE DISCCART 592800.0 4428200.0 1559.9 1559.9 
RE DISCCART 592900.0 4428200.0 1556.9 1556.9 
RE DISCCART 593000.0 4428200.0 1556.5 1562.9 
RE DISCCART 593100.0 4428200.0 1556.4 1556.4 
RE DISCCART 593200.0 4428200.0 1552.8 1552.8 
RE DISCCART 593300.0 4428200.0 1554.7 1554.7 
RE DISCCART 593400.0 4428200.0 1555.1 1555.1 
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Near Field Air Quality Technical Support Document 


RE DISCCART 593500.0 4428200.0 1554.7 1554.7 
RE DISCCART 593600.0 4428200.0 1552.5 1552.5 
RE DISCCART 593700.0 4428200.0 1551.9 1551.9 
RE DISCCART 593800.0 4428200.0 1550.6 1550.6 
RE DISCCART 593900.0 4428200.0 1549.5 1549.5 
RE DISCCART 594000.0 4428200.0 1548. 1548. 
RE DISCCART 594100.0 4428200.0 1545.5 1545.5 
RE DISCCART 594200.0 4428200.0 1544. 1544. 
RE DISCCART 594300.0 4428200.0 1542.6 1542.6 
RE DISCCART 594400.0 4428200.0 1540.7 1540.7 
RE DISCCART 594500.0 4428200.0 1538.8 1538.8 
RE DISCCART 594600.0 4428200.0 1536.9 1536.9 
RE DISCCART 594700.0 4428200.0 1535.5 1535.5 
RE DISCCART 594800.0 4428200.0 1533.8 1533.8 
RE DISCCART 594900.0 4428200.0 1533. 1533. 
RE DISCCART 595200.0 4428200.0 1527.9 1527.9 
RE DISCCART 595300.0 4428200.0 1527.2 1527.2 
RE DISCCART 595700.0 4428200.0 1521.3 1521.3 
RE DISCCART 595800.0 4428200.0 1519.9 1519.9 
RE DISCCART 596100.0 4428200.0 1517.1 1517.1 
RE DISCCART 596200.0 4428200.0 1517.1 1517.1 
RE DISCCART 596300.0 4428200.0 1513. 1513. 
RE DISCCART 596400.0 4428200.0 1512.2 1512.2 
RE DISCCART 596500.0 4428200.0 1511.6 1511.6 
RE DISCCART 596600.0 4428200.0 1509.8 1509.8 
RE DISCCART 596700.0 4428200.0 1508.8 1508.8 
RE DISCCART 592400.0 4428300.0 1576.3 1576.3 
RE DISCCART 592500.0 4428300.0 1573. 1573. 
RE DISCCART 592600.0 4428300.0 1569.9 1572.8 
RE DISCCART 592700.0 4428300.0 1566. 1573. 
RE DISCCART 592800.0 4428300.0 1563.9 1563.9 
RE DISCCART 592900.0 4428300.0 1559.8 1559.8 
RE DISCCART 593000.0 4428300.0 1558.7 1558.7 
RE DISCCART 593100.0 4428300.0 1557. 1560.7 
RE DISCCART 593200.0 4428300.0 1554.4 1558.6 
RE DISCCART 593300.0 4428300.0 1556.6 1556.6 
RE DISCCART 593400.0 4428300.0 1556.4 1556.4 
RE DISCCART 593500.0 4428300.0 1554.6 1554.6 
RE DISCCART 593600.0 4428300.0 1552.9 1552.9 
RE DISCCART 593700.0 4428300.0 1551.5 1551.5 
RE DISCCART 593800.0 4428300.0 1550.2 1550.2 
RE DISCCART 593900.0 4428300.0 1548.8 1548.8 
RE DISCCART 594000.0 4428300.0 1547.2 1547.2 
RE DISCCART 594100.0 4428300.0 1545.3 1545.3 
RE DISCCART 594200.0 4428300.0 1543.7 1543.7 
RE DISCCART 594300.0 4428300.0 1542.2 1542.2 
RE DISCCART 596200.0 4428300.0 1517.1 1517.1 
RE DISCCART 596300.0 4428300.0 1512.7 1512.7 
RE DISCCART 596400.0 4428300.0 1512.2 1512.2 
RE DISCCART 596500.0 4428300.0 1510.8 1510.8 
RE DISCCART 596600.0 4428300.0 1509.3 1509.3 
RE DISCCART 596700.0 4428300.0 1508.5 1508.5 
RE DISCCART 592400.0 4428400.0 1576.4 1576.4 
RE DISCCART 592500.0 4428400.0 1575.3 1575.3 
RE DISCCART 592600.0 4428400.0 1573.6 1573.6 
RE DISCCART 592700.0 4428400.0 1573. 1573. 


65 







 


 


   
  
  
   
   
 
   
   
   
   
   
   
   
   
   
   
   
   
   
   
 
   
   
   
   
 
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
 
   
   
   
   
   
   
   
   
   
   
   
   


Near Field Air Quality Technical Support Document 


RE DISCCART 592800.0 4428400.0 1570.3 1570.3 
RE DISCCART 592900.0 4428400.0 1566.1 1570. 
RE DISCCART 593000.0 4428400.0 1564. 1569.7 
RE DISCCART 593100.0 4428400.0 1562.9 1562.9 
RE DISCCART 593200.0 4428400.0 1561.7 1561.7 
RE DISCCART 593300.0 4428400.0 1560. 1560. 
RE DISCCART 593400.0 4428400.0 1558.2 1558.2 
RE DISCCART 593500.0 4428400.0 1554.5 1554.5 
RE DISCCART 593600.0 4428400.0 1552.4 1552.4 
RE DISCCART 593700.0 4428400.0 1550.9 1550.9 
RE DISCCART 593800.0 4428400.0 1549.7 1549.7 
RE DISCCART 593900.0 4428400.0 1548.5 1548.5 
RE DISCCART 594000.0 4428400.0 1546.8 1546.8 
RE DISCCART 594100.0 4428400.0 1545.2 1545.2 
RE DISCCART 594200.0 4428400.0 1543.5 1543.5 
RE DISCCART 594300.0 4428400.0 1542.2 1542.2 
RE DISCCART 596200.0 4428400.0 1516.3 1516.3 
RE DISCCART 596300.0 4428400.0 1512.4 1512.4 
RE DISCCART 596400.0 4428400.0 1511.9 1511.9 
RE DISCCART 596500.0 4428400.0 1508.8 1508.8 
RE DISCCART 596600.0 4428400.0 1508. 1508. 
RE DISCCART 596700.0 4428400.0 1506.5 1506.5 
RE DISCCART 592400.0 4428500.0 1575.7 1575.7 
RE DISCCART 592500.0 4428500.0 1574.6 1574.6 
RE DISCCART 592600.0 4428500.0 1573.3 1573.3 
RE DISCCART 592700.0 4428500.0 1572. 1572. 
RE DISCCART 592800.0 4428500.0 1570.9 1570.9 
RE DISCCART 592900.0 4428500.0 1570.2 1570.2 
RE DISCCART 593000.0 4428500.0 1569.7 1569.7 
RE DISCCART 593100.0 4428500.0 1567.3 1567.3 
RE DISCCART 593200.0 4428500.0 1566.8 1566.8 
RE DISCCART 593300.0 4428500.0 1564.3 1564.3 
RE DISCCART 593400.0 4428500.0 1560.8 1560.8 
RE DISCCART 593500.0 4428500.0 1555.8 1555.8 
RE DISCCART 593600.0 4428500.0 1552.7 1552.7 
RE DISCCART 593700.0 4428500.0 1550.8 1550.8 
RE DISCCART 593800.0 4428500.0 1549.7 1549.7 
RE DISCCART 593900.0 4428500.0 1548.3 1548.3 
RE DISCCART 594000.0 4428500.0 1546.3 1546.3 
RE DISCCART 594100.0 4428500.0 1544.4 1544.4 
RE DISCCART 594200.0 4428500.0 1543.6 1543.6 
RE DISCCART 594300.0 4428500.0 1542.2 1542.2 
RE DISCCART 596300.0 4428500.0 1512.2 1512.2 
RE DISCCART 596400.0 4428500.0 1512. 1512. 
RE DISCCART 596500.0 4428500.0 1509.1 1509.1 
RE DISCCART 596600.0 4428500.0 1508.8 1508.8 
RE DISCCART 596700.0 4428500.0 1508.9 1508.9 
RE DISCCART 592400.0 4428600.0 1574.3 1574.3 
RE DISCCART 592500.0 4428600.0 1573.1 1573.1 
RE DISCCART 592600.0 4428600.0 1572.4 1572.4 
RE DISCCART 592700.0 4428600.0 1571.2 1571.2 
RE DISCCART 592800.0 4428600.0 1570.3 1570.3 
RE DISCCART 592900.0 4428600.0 1569.1 1569.1 
RE DISCCART 593000.0 4428600.0 1568.1 1568.1 
RE DISCCART 593200.0 4428600.0 1565.9 1565.9 
RE DISCCART 593300.0 4428600.0 1562.6 1562.6 
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Near Field Air Quality Technical Support Document 


RE DISCCART 593400.0 4428600.0 1559.3 1559.3 
RE DISCCART 593500.0 4428600.0 1556.1 1556.1 
RE DISCCART 593600.0 4428600.0 1553.7 1553.7 
RE DISCCART 593700.0 4428600.0 1552.4 1552.4 
RE DISCCART 593800.0 4428600.0 1550.7 1550.7 
RE DISCCART 593900.0 4428600.0 1548.9 1548.9 
RE DISCCART 594000.0 4428600.0 1547.5 1547.5 
RE DISCCART 594100.0 4428600.0 1549.2 1549.2 
RE DISCCART 594200.0 4428600.0 1549.4 1549.4 
RE DISCCART 594300.0 4428600.0 1546.4 1548.9 
RE DISCCART 594700.0 4428600.0 1537.2 1537.2 
RE DISCCART 594800.0 4428600.0 1535.1 1535.1 
RE DISCCART 594900.0 4428600.0 1533.3 1533.3 
RE DISCCART 595200.0 4428600.0 1527.9 1527.9 
RE DISCCART 595300.0 4428600.0 1526.8 1526.8 
RE DISCCART 595600.0 4428600.0 1521. 1521. 
RE DISCCART 595700.0 4428600.0 1521.1 1521.1 
RE DISCCART 595800.0 4428600.0 1518.3 1518.3 
RE DISCCART 596200.0 4428600.0 1515.6 1515.6 
RE DISCCART 596300.0 4428600.0 1511.9 1515.2 
RE DISCCART 596400.0 4428600.0 1511.3 1511.3 
RE DISCCART 596500.0 4428600.0 1510.1 1510.1 
RE DISCCART 596600.0 4428600.0 1509.6 1509.6 
RE DISCCART 596700.0 4428600.0 1508.8 1508.8 
RE DISCCART 592400.0 4428700.0 1573.2 1573.2 
RE DISCCART 592500.0 4428700.0 1572.2 1572.2 
RE DISCCART 592600.0 4428700.0 1571.3 1571.3 
RE DISCCART 592700.0 4428700.0 1570. 1570. 
RE DISCCART 592800.0 4428700.0 1569.4 1569.4 
RE DISCCART 592900.0 4428700.0 1568.3 1568.3 
RE DISCCART 593000.0 4428700.0 1567.3 1567.3 
RE DISCCART 593500.0 4428700.0 1560.2 1560.2 
RE DISCCART 593600.0 4428700.0 1557.9 1557.9 
RE DISCCART 593700.0 4428700.0 1557.8 1557.8 
RE DISCCART 593800.0 4428700.0 1552.7 1552.7 
RE DISCCART 593900.0 4428700.0 1550.5 1550.5 
RE DISCCART 594000.0 4428700.0 1549.3 1549.3 
RE DISCCART 594100.0 4428700.0 1547.5 1547.5 
RE DISCCART 594200.0 4428700.0 1547.8 1551.6 
RE DISCCART 594300.0 4428700.0 1550.7 1551.7 
RE DISCCART 594700.0 4428700.0 1540.7 1546.1 
RE DISCCART 594800.0 4428700.0 1536.2 1536.2 
RE DISCCART 594900.0 4428700.0 1533.8 1533.8 
RE DISCCART 595200.0 4428700.0 1527.7 1527.7 
RE DISCCART 595300.0 4428700.0 1526.2 1526.2 
RE DISCCART 595600.0 4428700.0 1522.6 1522.6 
RE DISCCART 595700.0 4428700.0 1521.8 1521.8 
RE DISCCART 595800.0 4428700.0 1520.2 1520.2 
RE DISCCART 596200.0 4428700.0 1513.6 1513.6 
RE DISCCART 596300.0 4428700.0 1513.1 1513.1 
RE DISCCART 596400.0 4428700.0 1512.7 1512.7 
RE DISCCART 596500.0 4428700.0 1511.5 1511.5 
RE DISCCART 596600.0 4428700.0 1509.8 1509.8 
RE DISCCART 596700.0 4428700.0 1508.7 1508.7 
RE DISCCART 592400.0 4428800.0 1572.2 1572.2 
RE DISCCART 592500.0 4428800.0 1571.4 1571.4 
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Near Field Air Quality Technical Support Document 


RE DISCCART 592600.0 4428800.0 1570.5 1570.5 
RE DISCCART 592700.0 4428800.0 1569.5 1569.5 
RE DISCCART 592800.0 4428800.0 1568.4 1568.4 
RE DISCCART 592900.0 4428800.0 1567.5 1567.5 
RE DISCCART 593000.0 4428800.0 1566.5 1566.5 
RE DISCCART 593700.0 4428800.0 1558.6 1558.6 
RE DISCCART 593800.0 4428800.0 1557.6 1557.6 
RE DISCCART 593900.0 4428800.0 1555.1 1555.1 
RE DISCCART 594000.0 4428800.0 1551.2 1551.2 
RE DISCCART 594100.0 4428800.0 1548.3 1548.3 
RE DISCCART 594200.0 4428800.0 1545.2 1545.2 
RE DISCCART 594300.0 4428800.0 1544.8 1544.8 
RE DISCCART 594700.0 4428800.0 1542.3 1542.3 
RE DISCCART 594800.0 4428800.0 1536.1 1536.1 
RE DISCCART 594900.0 4428800.0 1537.3 1537.3 
RE DISCCART 595200.0 4428800.0 1527.2 1527.2 
RE DISCCART 595300.0 4428800.0 1525.7 1525.7 
RE DISCCART 595600.0 4428800.0 1521. 1521. 
RE DISCCART 595700.0 4428800.0 1517.6 1524.2 
RE DISCCART 595800.0 4428800.0 1517.8 1517.8 
RE DISCCART 596200.0 4428800.0 1510.4 1522.7 
RE DISCCART 596300.0 4428800.0 1508.8 1522.7 
RE DISCCART 596400.0 4428800.0 1506.5 1506.5 
RE DISCCART 596500.0 4428800.0 1508.8 1512. 
RE DISCCART 596600.0 4428800.0 1510.6 1510.6 
RE DISCCART 596700.0 4428800.0 1508.7 1508.7 
RE DISCCART 592400.0 4428900.0 1571. 1571. 
RE DISCCART 592500.0 4428900.0 1570.5 1570.5 
RE DISCCART 592600.0 4428900.0 1569.6 1569.6 
RE DISCCART 592700.0 4428900.0 1568.6 1568.6 
RE DISCCART 592800.0 4428900.0 1567.6 1567.6 
RE DISCCART 592900.0 4428900.0 1566.4 1566.4 
RE DISCCART 593000.0 4428900.0 1565.6 1565.6 
RE DISCCART 593100.0 4428900.0 1564.6 1564.6 
RE DISCCART 593200.0 4428900.0 1563.6 1563.6 
RE DISCCART 593300.0 4428900.0 1563.3 1563.3 
RE DISCCART 594100.0 4428900.0 1550.1 1550.1 
RE DISCCART 594200.0 4428900.0 1547.5 1547.5 
RE DISCCART 594300.0 4428900.0 1545. 1545. 
RE DISCCART 594700.0 4428900.0 1536. 1539.3 
RE DISCCART 594800.0 4428900.0 1534.9 1539.7 
RE DISCCART 594900.0 4428900.0 1534. 1534. 
RE DISCCART 595200.0 4428900.0 1527.4 1527.4 
RE DISCCART 595300.0 4428900.0 1526.3 1531.7 
RE DISCCART 595600.0 4428900.0 1521.9 1522.9 
RE DISCCART 595700.0 4428900.0 1521.9 1521.9 
RE DISCCART 595800.0 4428900.0 1518.8 1521.8 
RE DISCCART 596200.0 4428900.0 1510.5 1522.7 
RE DISCCART 596300.0 4428900.0 1507.9 1522.7 
RE DISCCART 596400.0 4428900.0 1505.7 1505.7 
RE DISCCART 596500.0 4428900.0 1507. 1507. 
RE DISCCART 596600.0 4428900.0 1508.3 1508.3 
RE DISCCART 596700.0 4428900.0 1505.3 1505.3 
RE DISCCART 592400.0 4429000.0 1570.1 1570.1 
RE DISCCART 592500.0 4429000.0 1570.2 1570.2 
RE DISCCART 592600.0 4429000.0 1569. 1569. 
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Near Field Air Quality Technical Support Document 


RE DISCCART 592700.0 4429000.0 1567.7 1567.7 
RE DISCCART 592800.0 4429000.0 1566.7 1566.7 
RE DISCCART 592900.0 4429000.0 1565.5 1565.5 
RE DISCCART 593000.0 4429000.0 1564.4 1564.4 
RE DISCCART 593100.0 4429000.0 1563.7 1563.7 
RE DISCCART 593200.0 4429000.0 1562.6 1562.6 
RE DISCCART 593300.0 4429000.0 1561.8 1561.8 
RE DISCCART 593400.0 4429000.0 1561.6 1561.6 
RE DISCCART 593500.0 4429000.0 1560.9 1560.9 
RE DISCCART 593600.0 4429000.0 1559.9 1559.9 
RE DISCCART 594100.0 4429000.0 1554.4 1554.4 
RE DISCCART 594200.0 4429000.0 1551.1 1551.1 
RE DISCCART 594300.0 4429000.0 1547.7 1547.7 
RE DISCCART 594700.0 4429000.0 1539.9 1539.9 
RE DISCCART 594800.0 4429000.0 1536.9 1536.9 
RE DISCCART 594900.0 4429000.0 1535.4 1535.4 
RE DISCCART 595200.0 4429000.0 1531.5 1531.5 
RE DISCCART 595300.0 4429000.0 1525.8 1531.8 
RE DISCCART 595600.0 4429000.0 1517.6 1517.6 
RE DISCCART 595700.0 4429000.0 1514.6 1514.6 
RE DISCCART 595800.0 4429000.0 1513.4 1513.4 
RE DISCCART 596200.0 4429000.0 1507.4 1507.4 
RE DISCCART 596300.0 4429000.0 1505.8 1505.8 
RE DISCCART 596400.0 4429000.0 1504.5 1504.5 
RE DISCCART 596500.0 4429000.0 1503.2 1503.2 
RE DISCCART 596600.0 4429000.0 1502.6 1502.6 
RE DISCCART 596700.0 4429000.0 1501.8 1501.8 
RE DISCCART 592400.0 4429100.0 1567.5 1567.5 
RE DISCCART 592500.0 4429100.0 1567.7 1567.7 
RE DISCCART 592600.0 4429100.0 1567.8 1567.8 
RE DISCCART 592700.0 4429100.0 1567.2 1567.2 
RE DISCCART 592800.0 4429100.0 1565.9 1565.9 
RE DISCCART 592900.0 4429100.0 1563.9 1563.9 
RE DISCCART 593000.0 4429100.0 1563.5 1563.5 
RE DISCCART 593100.0 4429100.0 1562.6 1562.6 
RE DISCCART 593200.0 4429100.0 1561.6 1561.6 
RE DISCCART 593300.0 4429100.0 1560.4 1560.4 
RE DISCCART 593400.0 4429100.0 1561. 1561. 
RE DISCCART 593500.0 4429100.0 1560.6 1560.6 
RE DISCCART 593600.0 4429100.0 1559.3 1559.3 
RE DISCCART 593700.0 4429100.0 1558.2 1558.2 
RE DISCCART 594100.0 4429100.0 1553.8 1553.8 
RE DISCCART 594200.0 4429100.0 1552.2 1552.2 
RE DISCCART 594300.0 4429100.0 1551.4 1551.4 
RE DISCCART 594700.0 4429100.0 1544. 1544. 
RE DISCCART 594800.0 4429100.0 1541.8 1541.8 
RE DISCCART 594900.0 4429100.0 1539.4 1541.4 
RE DISCCART 595000.0 4429100.0 1538.4 1538.4 
RE DISCCART 595100.0 4429100.0 1531.8 1531.8 
RE DISCCART 595200.0 4429100.0 1527.8 1529.8 
RE DISCCART 595300.0 4429100.0 1524.4 1524.4 
RE DISCCART 595400.0 4429100.0 1522.5 1522.5 
RE DISCCART 595500.0 4429100.0 1519.5 1519.5 
RE DISCCART 595600.0 4429100.0 1517.9 1517.9 
RE DISCCART 595700.0 4429100.0 1515.1 1515.1 
RE DISCCART 595800.0 4429100.0 1512.9 1512.9 
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Near Field Air Quality Technical Support Document 


RE DISCCART 595900.0 4429100.0 1511.3 1511.3 
RE DISCCART 596000.0 4429100.0 1510.4 1510.4 
RE DISCCART 596200.0 4429100.0 1507.8 1507.8 
RE DISCCART 596300.0 4429100.0 1506.2 1506.2 
RE DISCCART 596400.0 4429100.0 1504.4 1504.4 
RE DISCCART 596500.0 4429100.0 1502.7 1502.7 
RE DISCCART 596600.0 4429100.0 1501.5 1501.5 
RE DISCCART 596700.0 4429100.0 1501.8 1501.8 
RE DISCCART 592400.0 4429200.0 1567.9 1567.9 
RE DISCCART 592500.0 4429200.0 1566.3 1566.3 
RE DISCCART 592600.0 4429200.0 1565.7 1565.7 
RE DISCCART 592700.0 4429200.0 1566.4 1566.4 
RE DISCCART 592800.0 4429200.0 1564.8 1564.8 
RE DISCCART 592900.0 4429200.0 1563.6 1563.6 
RE DISCCART 593000.0 4429200.0 1562.7 1562.7 
RE DISCCART 593100.0 4429200.0 1561.6 1561.6 
RE DISCCART 593200.0 4429200.0 1560.7 1560.7 
RE DISCCART 593300.0 4429200.0 1559.8 1559.8 
RE DISCCART 593400.0 4429200.0 1558.5 1558.5 
RE DISCCART 593500.0 4429200.0 1558.5 1558.5 
RE DISCCART 593600.0 4429200.0 1558.6 1558.6 
RE DISCCART 593700.0 4429200.0 1557.9 1557.9 
RE DISCCART 594100.0 4429200.0 1553. 1553. 
RE DISCCART 594200.0 4429200.0 1552.2 1552.2 
RE DISCCART 594300.0 4429200.0 1551.6 1551.6 
RE DISCCART 594700.0 4429200.0 1546.3 1546.3 
RE DISCCART 594800.0 4429200.0 1546. 1546. 
RE DISCCART 594900.0 4429200.0 1545.4 1545.4 
RE DISCCART 595000.0 4429200.0 1535.7 1545.6 
RE DISCCART 595100.0 4429200.0 1534.6 1534.6 
RE DISCCART 595200.0 4429200.0 1533.5 1533.5 
RE DISCCART 595300.0 4429200.0 1528.1 1528.1 
RE DISCCART 595400.0 4429200.0 1523.9 1523.9 
RE DISCCART 595500.0 4429200.0 1521.8 1537.4 
RE DISCCART 595600.0 4429200.0 1519.7 1537.4 
RE DISCCART 595700.0 4429200.0 1518.1 1518.1 
RE DISCCART 595800.0 4429200.0 1514.7 1536.8 
RE DISCCART 595900.0 4429200.0 1512.8 1512.8 
RE DISCCART 596000.0 4429200.0 1511. 1511. 
RE DISCCART 596200.0 4429200.0 1507.5 1507.5 
RE DISCCART 596300.0 4429200.0 1506.2 1526.9 
RE DISCCART 596400.0 4429200.0 1505.1 1527.4 
RE DISCCART 596500.0 4429200.0 1505.6 1505.6 
RE DISCCART 596600.0 4429200.0 1505.3 1505.3 
RE DISCCART 596700.0 4429200.0 1505.4 1505.4 
RE DISCCART 592400.0 4429300.0 1567.8 1567.8 
RE DISCCART 592500.0 4429300.0 1567.2 1567.2 
RE DISCCART 592600.0 4429300.0 1565.7 1565.7 
RE DISCCART 592700.0 4429300.0 1563.2 1563.2 
RE DISCCART 592800.0 4429300.0 1563.8 1563.8 
RE DISCCART 592900.0 4429300.0 1562.9 1562.9 
RE DISCCART 593000.0 4429300.0 1562. 1562. 
RE DISCCART 593100.0 4429300.0 1561. 1561. 
RE DISCCART 593200.0 4429300.0 1560. 1560. 
RE DISCCART 593300.0 4429300.0 1558.6 1558.6 
RE DISCCART 593400.0 4429300.0 1557.6 1557.6 


70 







 


 


   
   
   
 
   
   
   
   
   
   
   
  
   
   
   
   
   
   
   
   
  
   
   
   
   
   
   
   
   
   
 
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   


Near Field Air Quality Technical Support Document 


RE DISCCART 593500.0 4429300.0 1557.2 1557.2 
RE DISCCART 593600.0 4429300.0 1557.6 1557.6 
RE DISCCART 593700.0 4429300.0 1557.3 1557.3 
RE DISCCART 594700.0 4429300.0 1547. 1547. 
RE DISCCART 594800.0 4429300.0 1546.3 1546.3 
RE DISCCART 594900.0 4429300.0 1545.6 1545.6 
RE DISCCART 595000.0 4429300.0 1542.9 1542.9 
RE DISCCART 595100.0 4429300.0 1539.5 1542.7 
RE DISCCART 595200.0 4429300.0 1535.4 1535.4 
RE DISCCART 595300.0 4429300.0 1530.1 1536.6 
RE DISCCART 595400.0 4429300.0 1526.5 1537.5 
RE DISCCART 595500.0 4429300.0 1528. 1537.8 
RE DISCCART 595600.0 4429300.0 1523.4 1537.8 
RE DISCCART 595700.0 4429300.0 1519.9 1537.6 
RE DISCCART 595800.0 4429300.0 1517.4 1537.6 
RE DISCCART 595900.0 4429300.0 1517.8 1517.8 
RE DISCCART 596000.0 4429300.0 1513.2 1530.6 
RE DISCCART 596200.0 4429300.0 1508.6 1527.7 
RE DISCCART 596300.0 4429300.0 1508.1 1527.4 
RE DISCCART 596400.0 4429300.0 1510.1 1527.4 
RE DISCCART 596500.0 4429300.0 1513.7 1518. 
RE DISCCART 596600.0 4429300.0 1508.2 1508.2 
RE DISCCART 596700.0 4429300.0 1508.9 1521.4 
RE DISCCART 592400.0 4429400.0 1567.1 1567.1 
RE DISCCART 592500.0 4429400.0 1566.3 1566.3 
RE DISCCART 592600.0 4429400.0 1565.6 1565.6 
RE DISCCART 592700.0 4429400.0 1563.9 1563.9 
RE DISCCART 592800.0 4429400.0 1561.3 1561.3 
RE DISCCART 592900.0 4429400.0 1561.3 1561.3 
RE DISCCART 593000.0 4429400.0 1561.6 1561.6 
RE DISCCART 593100.0 4429400.0 1561. 1561. 
RE DISCCART 593200.0 4429400.0 1559.6 1559.6 
RE DISCCART 593300.0 4429400.0 1557.8 1557.8 
RE DISCCART 593400.0 4429400.0 1556.8 1556.8 
RE DISCCART 593500.0 4429400.0 1556.1 1556.1 
RE DISCCART 593600.0 4429400.0 1555.7 1555.7 
RE DISCCART 593700.0 4429400.0 1555.5 1555.5 
RE DISCCART 594700.0 4429400.0 1546.4 1546.4 
RE DISCCART 594800.0 4429400.0 1546.1 1546.1 
RE DISCCART 594900.0 4429400.0 1545.4 1545.4 
RE DISCCART 595000.0 4429400.0 1543.6 1543.6 
RE DISCCART 595100.0 4429400.0 1542.7 1542.7 
RE DISCCART 595200.0 4429400.0 1538.7 1538.7 
RE DISCCART 595300.0 4429400.0 1536.6 1536.6 
RE DISCCART 595400.0 4429400.0 1532.8 1537.5 
RE DISCCART 595500.0 4429400.0 1536.5 1537.7 
RE DISCCART 595600.0 4429400.0 1532.5 1537.6 
RE DISCCART 595700.0 4429400.0 1535.5 1536.5 
RE DISCCART 595800.0 4429400.0 1519.9 1537.6 
RE DISCCART 595900.0 4429400.0 1517.9 1534.3 
RE DISCCART 596000.0 4429400.0 1514.3 1534.3 
RE DISCCART 596200.0 4429400.0 1518.1 1527.7 
RE DISCCART 596300.0 4429400.0 1521.1 1521.1 
RE DISCCART 596400.0 4429400.0 1526.1 1526.1 
RE DISCCART 596500.0 4429400.0 1514.7 1527.4 
RE DISCCART 596600.0 4429400.0 1511.5 1524.8 
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Near Field Air Quality Technical Support Document 


RE DISCCART 596700.0 4429400.0 1518.2 1521.4 
RE DISCCART 592400.0 4429500.0 1566.3 1566.3 
RE DISCCART 592500.0 4429500.0 1565.5 1565.5 
RE DISCCART 592600.0 4429500.0 1564.3 1564.3 
RE DISCCART 592700.0 4429500.0 1563.2 1563.2 
RE DISCCART 592800.0 4429500.0 1560.9 1560.9 
RE DISCCART 592900.0 4429500.0 1560.7 1560.7 
RE DISCCART 593000.0 4429500.0 1561.1 1561.1 
RE DISCCART 593100.0 4429500.0 1560.1 1560.1 
RE DISCCART 593200.0 4429500.0 1558.7 1558.7 
RE DISCCART 593300.0 4429500.0 1557.2 1557.2 
RE DISCCART 593400.0 4429500.0 1555.9 1555.9 
RE DISCCART 593500.0 4429500.0 1554.8 1554.8 
RE DISCCART 593600.0 4429500.0 1554.8 1554.8 
RE DISCCART 594900.0 4429500.0 1544.5 1544.5 
RE DISCCART 595000.0 4429500.0 1543.3 1543.3 
RE DISCCART 595100.0 4429500.0 1542. 1542. 
RE DISCCART 595200.0 4429500.0 1540.5 1540.5 
RE DISCCART 595300.0 4429500.0 1539.8 1539.8 
RE DISCCART 595400.0 4429500.0 1538.7 1538.7 
RE DISCCART 595500.0 4429500.0 1537.2 1537.2 
RE DISCCART 595600.0 4429500.0 1536. 1536. 
RE DISCCART 595700.0 4429500.0 1531.6 1533.9 
RE DISCCART 595800.0 4429500.0 1523.9 1533.9 
RE DISCCART 595900.0 4429500.0 1529. 1534.3 
RE DISCCART 596000.0 4429500.0 1525.8 1534.3 
RE DISCCART 596200.0 4429500.0 1527.6 1527.6 
RE DISCCART 596300.0 4429500.0 1527. 1527. 
RE DISCCART 596400.0 4429500.0 1525.5 1525.5 
RE DISCCART 596500.0 4429500.0 1523.4 1523.4 
RE DISCCART 596600.0 4429500.0 1522.7 1523.9 
RE DISCCART 596700.0 4429500.0 1521.2 1521.2 
RE DISCCART 592400.0 4429600.0 1565.2 1565.2 
RE DISCCART 592500.0 4429600.0 1564.6 1564.6 
RE DISCCART 592600.0 4429600.0 1564. 1564. 
RE DISCCART 592700.0 4429600.0 1562.8 1562.8 
RE DISCCART 592800.0 4429600.0 1560.9 1560.9 
RE DISCCART 592900.0 4429600.0 1557.9 1557.9 
RE DISCCART 593000.0 4429600.0 1560.8 1560.8 
RE DISCCART 593100.0 4429600.0 1559.1 1559.1 
RE DISCCART 593200.0 4429600.0 1557.7 1557.7 
RE DISCCART 593300.0 4429600.0 1556.4 1556.4 
RE DISCCART 593400.0 4429600.0 1555.1 1555.1 
RE DISCCART 593500.0 4429600.0 1554.2 1554.2 
RE DISCCART 593600.0 4429600.0 1553.8 1553.8 
RE DISCCART 595000.0 4429600.0 1542.5 1542.5 
RE DISCCART 595100.0 4429600.0 1541.3 1541.3 
RE DISCCART 595200.0 4429600.0 1540.2 1540.2 
RE DISCCART 595300.0 4429600.0 1539.3 1539.3 
RE DISCCART 595400.0 4429600.0 1538.1 1538.1 
RE DISCCART 595500.0 4429600.0 1537.2 1537.2 
RE DISCCART 595600.0 4429600.0 1536.5 1536.5 
RE DISCCART 595700.0 4429600.0 1534.6 1534.6 
RE DISCCART 595800.0 4429600.0 1533.2 1533.2 
RE DISCCART 595900.0 4429600.0 1532.5 1532.5 
RE DISCCART 596000.0 4429600.0 1530.4 1530.4 
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Near Field Air Quality Technical Support Document 


RE DISCCART 596200.0 4429600.0 1528.2 1528.2 
RE DISCCART 596300.0 4429600.0 1526. 1526. 
RE DISCCART 596400.0 4429600.0 1524.8 1524.8 
RE DISCCART 596500.0 4429600.0 1522. 1524.4 
RE DISCCART 596600.0 4429600.0 1522.1 1524.1 
RE DISCCART 596700.0 4429600.0 1524. 1524. 
RE DISCCART 592400.0 4429700.0 1564.2 1564.2 
RE DISCCART 592500.0 4429700.0 1563.7 1563.7 
RE DISCCART 592600.0 4429700.0 1562.9 1562.9 
RE DISCCART 592700.0 4429700.0 1561.8 1561.8 
RE DISCCART 592800.0 4429700.0 1560.8 1560.8 
RE DISCCART 592900.0 4429700.0 1557.4 1557.4 
RE DISCCART 593000.0 4429700.0 1557.5 1557.5 
RE DISCCART 593100.0 4429700.0 1557.7 1557.7 
RE DISCCART 593200.0 4429700.0 1556.7 1556.7 
RE DISCCART 593300.0 4429700.0 1555.4 1555.4 
RE DISCCART 593400.0 4429700.0 1554.4 1554.4 
RE DISCCART 593500.0 4429700.0 1553.6 1553.6 
RE DISCCART 593600.0 4429700.0 1552.8 1552.8 
RE DISCCART 595000.0 4429700.0 1540.7 1540.7 
RE DISCCART 595100.0 4429700.0 1539.9 1539.9 
RE DISCCART 595200.0 4429700.0 1539.2 1539.2 
RE DISCCART 595300.0 4429700.0 1538.1 1538.1 
RE DISCCART 595400.0 4429700.0 1537.1 1537.1 
RE DISCCART 595500.0 4429700.0 1536.1 1536.1 
RE DISCCART 595600.0 4429700.0 1535.6 1535.6 
RE DISCCART 595700.0 4429700.0 1534.4 1534.4 
RE DISCCART 595800.0 4429700.0 1533.2 1533.2 
RE DISCCART 595900.0 4429700.0 1531.9 1531.9 
RE DISCCART 596000.0 4429700.0 1529.3 1529.3 
RE DISCCART 596200.0 4429700.0 1526.8 1526.8 
RE DISCCART 596300.0 4429700.0 1526. 1526. 
RE DISCCART 596400.0 4429700.0 1525.5 1525.5 
RE DISCCART 596500.0 4429700.0 1525.5 1525.5 
RE DISCCART 596600.0 4429700.0 1525.4 1525.4 
RE DISCCART 596700.0 4429700.0 1524.4 1524.4 
RE DISCCART 592400.0 4429800.0 1563.2 1563.2 
RE DISCCART 592500.0 4429800.0 1562.4 1562.4 
RE DISCCART 592600.0 4429800.0 1561.6 1561.6 
RE DISCCART 592700.0 4429800.0 1560.9 1560.9 
RE DISCCART 592800.0 4429800.0 1559.8 1559.8 
RE DISCCART 592900.0 4429800.0 1557.9 1557.9 
RE DISCCART 593000.0 4429800.0 1555.9 1555.9 
RE DISCCART 593100.0 4429800.0 1555.8 1555.8 
RE DISCCART 593200.0 4429800.0 1555.3 1555.3 
RE DISCCART 593300.0 4429800.0 1554.8 1554.8 
RE DISCCART 593400.0 4429800.0 1553.7 1553.7 
RE DISCCART 593500.0 4429800.0 1552.8 1552.8 
RE DISCCART 593600.0 4429800.0 1551.9 1551.9 
RE DISCCART 593700.0 4429800.0 1551.1 1551.1 
RE DISCCART 593800.0 4429800.0 1550.2 1550.2 
RE DISCCART 593900.0 4429800.0 1549.4 1549.4 
RE DISCCART 594000.0 4429800.0 1548.8 1548.8 
RE DISCCART 595000.0 4429800.0 1539.1 1539.1 
RE DISCCART 595100.0 4429800.0 1537.9 1537.9 
RE DISCCART 595200.0 4429800.0 1537.1 1537.1 
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Near Field Air Quality Technical Support Document 


RE DISCCART 595300.0 4429800.0 1536.7 1536.7 
RE DISCCART 595400.0 4429800.0 1536. 1536. 
RE DISCCART 595500.0 4429800.0 1535.3 1535.3 
RE DISCCART 595600.0 4429800.0 1534.5 1534.5 
RE DISCCART 595700.0 4429800.0 1534.1 1534.1 
RE DISCCART 595800.0 4429800.0 1533.7 1533.7 
RE DISCCART 595900.0 4429800.0 1533.6 1533.6 
RE DISCCART 596000.0 4429800.0 1532.4 1532.4 
RE DISCCART 596200.0 4429800.0 1530. 1530. 
RE DISCCART 596300.0 4429800.0 1529. 1529. 
RE DISCCART 596400.0 4429800.0 1528.1 1528.1 
RE DISCCART 596500.0 4429800.0 1527. 1527. 
RE DISCCART 596600.0 4429800.0 1526.3 1526.3 
RE DISCCART 596700.0 4429800.0 1525.6 1525.6 
RE DISCCART 592400.0 4429900.0 1562.3 1562.3 
RE DISCCART 592500.0 4429900.0 1561.3 1561.3 
RE DISCCART 592600.0 4429900.0 1560.5 1560.5 
RE DISCCART 592700.0 4429900.0 1559.6 1559.6 
RE DISCCART 592800.0 4429900.0 1558.6 1558.6 
RE DISCCART 592900.0 4429900.0 1558.1 1558.1 
RE DISCCART 593000.0 4429900.0 1556.8 1556.8 
RE DISCCART 593100.0 4429900.0 1554.8 1554.8 
RE DISCCART 593200.0 4429900.0 1554.5 1554.5 
RE DISCCART 593300.0 4429900.0 1554.4 1554.4 
RE DISCCART 593400.0 4429900.0 1553.1 1553.1 
RE DISCCART 593500.0 4429900.0 1551.9 1551.9 
RE DISCCART 593600.0 4429900.0 1551. 1551. 
RE DISCCART 593700.0 4429900.0 1549.9 1549.9 
RE DISCCART 593800.0 4429900.0 1548.5 1548.5 
RE DISCCART 593900.0 4429900.0 1548.4 1548.4 
RE DISCCART 594000.0 4429900.0 1548.8 1548.8 
RE DISCCART 594100.0 4429900.0 1547.7 1547.7 
RE DISCCART 594200.0 4429900.0 1546.3 1546.3 
RE DISCCART 594300.0 4429900.0 1545.7 1545.7 
RE DISCCART 594400.0 4429900.0 1545.3 1545.3 
RE DISCCART 594900.0 4429900.0 1540.7 1540.7 
RE DISCCART 595000.0 4429900.0 1539.1 1539.1 
RE DISCCART 595100.0 4429900.0 1537.8 1537.8 
RE DISCCART 595200.0 4429900.0 1536.5 1536.5 
RE DISCCART 595300.0 4429900.0 1535.4 1535.4 
RE DISCCART 595400.0 4429900.0 1534.8 1534.8 
RE DISCCART 595500.0 4429900.0 1534.1 1534.1 
RE DISCCART 595600.0 4429900.0 1533.7 1533.7 
RE DISCCART 595700.0 4429900.0 1533.7 1533.7 
RE DISCCART 595800.0 4429900.0 1533.6 1533.6 
RE DISCCART 595900.0 4429900.0 1532.9 1532.9 
RE DISCCART 596000.0 4429900.0 1533.3 1533.3 
RE DISCCART 596200.0 4429900.0 1531.4 1531.4 
RE DISCCART 596300.0 4429900.0 1530.4 1530.4 
RE DISCCART 596400.0 4429900.0 1528.8 1528.8 
RE DISCCART 596500.0 4429900.0 1527.4 1527.4 
RE DISCCART 596600.0 4429900.0 1526.5 1526.5 
RE DISCCART 596700.0 4429900.0 1525.7 1525.7 
RE DISCCART 592400.0 4430000.0 1561.5 1561.5 
RE DISCCART 592500.0 4430000.0 1560.5 1560.5 
RE DISCCART 592600.0 4430000.0 1559.4 1559.4 
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Near Field Air Quality Technical Support Document 


RE DISCCART 592700.0 4430000.0 1558.4 1558.4 
RE DISCCART 592800.0 4430000.0 1557.4 1557.4 
RE DISCCART 592900.0 4430000.0 1557.3 1557.3 
RE DISCCART 593000.0 4430000.0 1556.7 1556.7 
RE DISCCART 593100.0 4430000.0 1555.1 1555.1 
RE DISCCART 593200.0 4430000.0 1553. 1553. 
RE DISCCART 593300.0 4430000.0 1552.6 1552.6 
RE DISCCART 593400.0 4430000.0 1552.4 1552.4 
RE DISCCART 593500.0 4430000.0 1551.5 1551.5 
RE DISCCART 593600.0 4430000.0 1550.5 1550.5 
RE DISCCART 593700.0 4430000.0 1548.6 1548.6 
RE DISCCART 593800.0 4430000.0 1547.9 1547.9 
RE DISCCART 593900.0 4430000.0 1547.2 1547.2 
RE DISCCART 594000.0 4430000.0 1547.4 1547.4 
RE DISCCART 594100.0 4430000.0 1546.8 1546.8 
RE DISCCART 594200.0 4430000.0 1546.3 1546.3 
RE DISCCART 594300.0 4430000.0 1545.9 1545.9 
RE DISCCART 594400.0 4430000.0 1545.1 1545.1 
RE DISCCART 594500.0 4430000.0 1542.9 1542.9 
RE DISCCART 594600.0 4430000.0 1542.8 1542.8 
RE DISCCART 594700.0 4430000.0 1542.4 1542.4 
RE DISCCART 594800.0 4430000.0 1541.4 1541.4 
RE DISCCART 594900.0 4430000.0 1540.2 1540.2 
RE DISCCART 595000.0 4430000.0 1539.5 1539.5 
RE DISCCART 595100.0 4430000.0 1537.9 1537.9 
RE DISCCART 595200.0 4430000.0 1536.5 1536.5 
RE DISCCART 595300.0 4430000.0 1535.4 1535.4 
RE DISCCART 595400.0 4430000.0 1534.6 1534.6 
RE DISCCART 595500.0 4430000.0 1533.7 1533.7 
RE DISCCART 595600.0 4430000.0 1533.2 1533.2 
RE DISCCART 595700.0 4430000.0 1531.7 1531.7 
RE DISCCART 595800.0 4430000.0 1531.4 1531.4 
RE DISCCART 595900.0 4430000.0 1531.6 1531.6 
RE DISCCART 596000.0 4430000.0 1532. 1532. 
RE DISCCART 596200.0 4430000.0 1529.8 1529.8 
RE DISCCART 596300.0 4430000.0 1529.6 1529.6 
RE DISCCART 596400.0 4430000.0 1527. 1527. 
RE DISCCART 596500.0 4430000.0 1526.5 1526.5 
RE DISCCART 596600.0 4430000.0 1525.3 1525.3 
RE DISCCART 596700.0 4430000.0 1524.9 1524.9 
RE DISCCART 592400.0 4430100.0 1561. 1561. 
RE DISCCART 592500.0 4430100.0 1559.9 1559.9 
RE DISCCART 592600.0 4430100.0 1558.7 1558.7 
RE DISCCART 592700.0 4430100.0 1557.6 1557.6 
RE DISCCART 592800.0 4430100.0 1556.5 1556.5 
RE DISCCART 592900.0 4430100.0 1554.8 1554.8 
RE DISCCART 593000.0 4430100.0 1555.2 1555.2 
RE DISCCART 593100.0 4430100.0 1555. 1555. 
RE DISCCART 593200.0 4430100.0 1553.2 1553.2 
RE DISCCART 593300.0 4430100.0 1550.8 1550.8 
RE DISCCART 593400.0 4430100.0 1551.8 1551.8 
RE DISCCART 593500.0 4430100.0 1551.7 1551.7 
RE DISCCART 593600.0 4430100.0 1550.2 1550.2 
RE DISCCART 593700.0 4430100.0 1549.1 1549.1 
RE DISCCART 593800.0 4430100.0 1547.9 1547.9 
RE DISCCART 593900.0 4430100.0 1545.9 1545.9 
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Near Field Air Quality Technical Support Document 


RE DISCCART 594000.0 4430100.0 1545.2 1545.2 
RE DISCCART 594100.0 4430100.0 1545.7 1545.7 
RE DISCCART 594200.0 4430100.0 1545.8 1545.8 
RE DISCCART 594300.0 4430100.0 1545.6 1545.6 
RE DISCCART 594400.0 4430100.0 1544.7 1544.7 
RE DISCCART 594500.0 4430100.0 1543.1 1543.1 
RE DISCCART 594600.0 4430100.0 1541.2 1541.2 
RE DISCCART 594700.0 4430100.0 1540.9 1540.9 
RE DISCCART 594800.0 4430100.0 1540.2 1540.2 
RE DISCCART 594900.0 4430100.0 1539.4 1539.4 
RE DISCCART 595000.0 4430100.0 1538.7 1538.7 
RE DISCCART 595100.0 4430100.0 1537.1 1537.1 
RE DISCCART 595200.0 4430100.0 1536.2 1536.2 
RE DISCCART 595300.0 4430100.0 1535.6 1535.6 
RE DISCCART 595400.0 4430100.0 1534.7 1534.7 
RE DISCCART 595500.0 4430100.0 1533.8 1533.8 
RE DISCCART 595600.0 4430100.0 1533.2 1533.2 
RE DISCCART 595700.0 4430100.0 1531.7 1531.7 
RE DISCCART 595800.0 4430100.0 1530.4 1530.4 
RE DISCCART 595900.0 4430100.0 1529.7 1529.7 
RE DISCCART 596000.0 4430100.0 1531. 1531. 
RE DISCCART 596200.0 4430100.0 1529. 1529. 
RE DISCCART 596300.0 4430100.0 1528.5 1528.5 
RE DISCCART 596400.0 4430100.0 1527.5 1527.5 
RE DISCCART 596500.0 4430100.0 1526.3 1526.3 
RE DISCCART 596600.0 4430100.0 1524.9 1524.9 
RE DISCCART 596700.0 4430100.0 1524. 1524. 
RE DISCCART 592400.0 4430200.0 1560.3 1560.3 
RE DISCCART 592500.0 4430200.0 1559.3 1559.3 
RE DISCCART 592600.0 4430200.0 1557.9 1557.9 
RE DISCCART 592700.0 4430200.0 1557. 1557. 
RE DISCCART 592800.0 4430200.0 1555.5 1555.5 
RE DISCCART 592900.0 4430200.0 1554.6 1554.6 
RE DISCCART 593000.0 4430200.0 1553. 1553. 
RE DISCCART 593100.0 4430200.0 1553. 1553. 
RE DISCCART 593200.0 4430200.0 1552.6 1552.6 
RE DISCCART 593300.0 4430200.0 1551.6 1551.6 
RE DISCCART 593400.0 4430200.0 1549.2 1549.2 
RE DISCCART 593500.0 4430200.0 1549. 1549. 
RE DISCCART 593600.0 4430200.0 1549. 1549. 
RE DISCCART 593700.0 4430200.0 1548.6 1548.6 
RE DISCCART 593800.0 4430200.0 1547.7 1547.7 
RE DISCCART 593900.0 4430200.0 1546.3 1546.3 
RE DISCCART 594000.0 4430200.0 1545. 1545. 
RE DISCCART 594100.0 4430200.0 1544.3 1544.3 
RE DISCCART 594200.0 4430200.0 1544.1 1544.1 
RE DISCCART 594300.0 4430200.0 1544.2 1544.2 
RE DISCCART 594400.0 4430200.0 1543.9 1543.9 
RE DISCCART 594500.0 4430200.0 1543.1 1543.1 
RE DISCCART 594600.0 4430200.0 1542.1 1542.1 
RE DISCCART 594700.0 4430200.0 1539.3 1539.3 
RE DISCCART 594800.0 4430200.0 1539.9 1539.9 
RE DISCCART 594900.0 4430200.0 1539. 1539. 
RE DISCCART 595000.0 4430200.0 1538. 1538. 
RE DISCCART 595100.0 4430200.0 1537.1 1537.1 
RE DISCCART 595200.0 4430200.0 1536.6 1536.6 
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RE DISCCART 595300.0 4430200.0 1535.7 1535.7 
RE DISCCART 595400.0 4430200.0 1534.6 1534.6 
RE DISCCART 595500.0 4430200.0 1533.4 1533.4 
RE DISCCART 595600.0 4430200.0 1532.7 1532.7 
RE DISCCART 595700.0 4430200.0 1531.9 1531.9 
RE DISCCART 595800.0 4430200.0 1530.3 1530.3 
RE DISCCART 595900.0 4430200.0 1529.2 1529.2 
RE DISCCART 596000.0 4430200.0 1527.4 1527.4 
RE DISCCART 596200.0 4430200.0 1527.3 1527.3 
RE DISCCART 596300.0 4430200.0 1527.3 1527.3 
RE DISCCART 596400.0 4430200.0 1526.5 1526.5 
RE DISCCART 596500.0 4430200.0 1524.2 1524.2 
RE DISCCART 596600.0 4430200.0 1524. 1524. 
RE DISCCART 596700.0 4430200.0 1523.9 1523.9 
RE FINISHED 


ME STARTING 
ME SURFFILE C:\Beework\Gasco\Met\GJCL99.SFC FREE 
ME PROFFILE C:\Beework\Gasco\Met\GJCL99.PFL  
ME SURFDATA  0 1999 
ME UAIRDATA  72476 1999 
ME PROFBASE 1470 METERS 
ME FINISHED 


OU STARTING 
OU RECTABLE 24 EIGHTH 
OU PLOTFILE 24 ALL EIGHTH "C:\Beework\Gasco\VolGAOpsCriteriaWEFPA_99_OTHER25.GRF" 
30 
OU PLOTFILE ANNUAL ALL "C:\Beework\Gasco\VolGAOpsCriteriaWEFPA_99_OTHER25.GRF" 30 
OU FINISHED 
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**BEE-Line Software: BEEST for Windows (Version 9.60) data input file 
**  Model: AERMOD  File Creation Date: 3/27/2008  Time: 9:49:21 AM 
NO ECHO


 BEE-Line AERMOD "BEEST" Version **** 


 Input File - C:\Beework\Gasco\VolGAOpsCriteriaWEFPA_99_OTHER25.DTA 


Output File - C:\Beework\Gasco\VolGAOpsCriteriaWEFPA_99_OTHER25.LST 


   Met File - C:\Beework\Gasco\Met\GJCL99.SFC 


*********************************** 
*** SETUP Finishes Successfully *** 
*********************************** 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 1 
CONC  DFAULT ELEV   FLGPOL 


***    MODEL SETUP OPTIONS SUMMARY  *** 


**Model Is Setup For Calculation of Average CONCentration Values. 


-- DEPOSITION LOGIC  --
**Model Uses NO DRY DEPLETION.  DDPLETE =  F 
**Model Uses NO WET DEPLETION.  WDPLETE =  F 
**NO GAS DRY DEPOSITION Data Provided. 


**Model Uses RURAL Dispersion Only. 


**Model Uses Regulatory DEFAULT Options:
 1. Stack-tip Downwash. 
2. Model Accounts for ELEVated Terrain Effects.


 3. Use Calms Processing Routine. 
4. Use Missing Data Processing Routine. 
5. No Exponential Decay 


**Model Accepts FLAGPOLE Receptor Heights. 


**Model Calculates  1 Short Term Average(s) of:  24-HR
    and Calculates ANNUAL Averages 


**This Run Includes: 710 Source(s);  1 Source Group(s); and 1762 Receptor(s) 


**The Model Assumes A Pollutant Type of:  OTHER25  


**Model Set To Continue RUNning After the Setup Testing. 
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**Output Options Selected:
  Model Outputs Tables of ANNUAL Averages by Receptor
  Model Outputs Tables of Highest Short Term Values by Receptor (RECTABLE Keyword) 
  Model Outputs External File(s) of High Values for Plotting (PLOTFILE Keyword) 


**NOTE:  The Following Flags May Appear Following CONC Values:  c for Calm Hours 
   m for Missing Hours 


b for Both Calm and Missing Hours 


**Misc. Inputs:  Base Elev. for Pot. Temp. Profile (m MSL) =  1470.00 ;  Decay Coef. =    0.000 ; Rot. 
Angle = 0.0 


Emission  Units = GRAMS/SEC  ;  Emission Rate Unit Factor =  
0.10000E+07


 Output Units  = MICROGRAMS/M**3  


**Approximate Storage Requirements of Model = 2.1 MB of RAM. 


**Input Runstream File:       VolGAOpsCriteriaWEFPA_99_OTHER25.DTA 
**Output Print File:     VolGAOpsCriteriaWEFPA_99_OTHER25.LST  


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 2 
CONC  DFAULT ELEV   FLGPOL 


 *** POINT SOURCE DATA *** 


NUMBER EMISSION RATE      BASE     STACK   STACK    STACK     STACK 
BLDG URBAN  CAP/  EMIS RATE 


SOURCE   PART.  (GRAMS/SEC)  X  Y     ELEV.  HEIGHT  TEMP.   EXIT  VEL.  
DIAMETER EXISTS SOURCE HOR  SCALAR 


ID    CATS.  (METERS) (METERS) (METERS) (METERS) (DEG.K) (M/SEC)  (METERS)  
VARY BY 


WEFG 0 0.27090E-01 594305.0 4429540.0  1548.7 6.10   730.00    50.00 0.30 YES  NO 
NO 


H11  0 0.49467E-03  595951.8 4429031.0 1510.2     4.60   700.00     2.84 0.23 YES     NO 
NO 


H15  0 0.49467E-03  595497.1 4428996.5 1520.0     4.60   700.00     2.84 0.23 YES     NO 
NO 


H16  0 0.49467E-03  595099.8 4428981.5 1531.2     4.60   700.00     2.84 0.23 YES     NO 
NO 


H28  0 0.49467E-03  595961.7 4428611.0 1518.0     4.60   700.00     2.84 0.23 YES     NO 
NO 


H30  0 0.49467E-03  595124.5 4428606.0 1529.8     4.60   700.00     2.84 0.23 YES     NO 
NO 


H32  0 0.49467E-03  595526.8 4428586.5 1523.8     4.60   700.00     2.84 0.23 YES     NO 
NO 


H45  0 0.49467E-03  595143.2 4428210.5 1529.0     4.60   700.00     2.84 0.23 YES     NO 
NO 


81 







 


 


       


        


 


 


                            
           


                            
           


 
                                         


      
                                                                                                   


                                                                                                           
                                                                                                   


 
 
 
                                                
 
                              


                


                         


- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 


                        
                        
                        
                        
                        
                        
                        
                        
                        


                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  


Near Field Air Quality Technical Support Document 


H47  0 0.49467E-03  595963.7 4428196.0 1517.6     4.60   700.00     2.84 0.23 YES     NO 
NO 


H49  0 0.49467E-03  595509.0 4428191.0 1524.3     4.60   700.00     2.84 0.23 YES     NO 
NO 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 3 
CONC  DFAULT ELEV   FLGPOL 


 *** VOLUME SOURCE DATA *** 


NUMBER EMISSION RATE BASE RELEASE INIT.  INIT. URBAN 
EMISSION RATE 


SOURCE PART. (GRAMS/SEC)  X Y ELEV. HEIGHT SY SZ SOURCE 
SCALAR VARY 


ID CATS.  (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) 
BY 


HV1 0   0.48245E-03  594790.5 4428404.0 1534.4    5.00  7.62 7.62  NO     MONTH   
HV2 0   0.48245E-03  594798.1 4428404.0 1534.4    5.00  7.62 7.62  NO     MONTH   
HV3 0   0.48245E-03  594805.8 4428404.0 1534.3    5.00  7.62 7.62  NO     MONTH   
HV4 0   0.48245E-03  594813.4 4428404.0 1534.2    5.00  7.62 7.62  NO     MONTH   
HV5 0   0.48245E-03  594821.0 4428404.0 1534.1    5.00  7.62 7.62  NO     MONTH   
HV6 0   0.48245E-03  594828.6 4428404.0 1533.9    5.00  7.62 7.62  NO     MONTH   
HV7 0   0.48245E-03  594836.2 4428404.0 1533.8    5.00  7.62 7.62  NO     MONTH   
HV8 0   0.48245E-03  594843.9 4428404.0 1533.8    5.00  7.62 7.62  NO     MONTH   
HV9 0   0.48245E-03  594851.5 4428404.0 1533.7    5.00  7.62 7.62  NO     MONTH   


  HV10   0 0.48245E-03  594859.1 4428404.0 1533.6    5.00  7.62 7.62  NO     MONTH   
  HV11   0 0.48245E-03  594866.8 4428404.0 1533.5    5.00  7.62 7.62  NO     MONTH   
  HV12   0 0.48245E-03  594874.3 4428404.0 1533.4    5.00  7.62 7.62  NO     MONTH   
  HV13   0 0.48245E-03  594881.9 4428404.0 1533.3    5.00  7.62 7.62  NO     MONTH   
  HV14   0 0.48245E-03  594889.6 4428404.0 1533.2    5.00  7.62 7.62  NO     MONTH   
  HV15   0 0.48245E-03  594897.2 4428404.0 1533.1    5.00  7.62 7.62  NO     MONTH   
  HV16   0 0.48245E-03  594904.8 4428404.0 1533.0    5.00  7.62 7.62  NO     MONTH   
  HV17   0 0.48245E-03  594912.4 4428404.0 1532.8    5.00  7.62 7.62  NO     MONTH   
  HV18   0 0.48245E-03  594920.1 4428404.0 1532.7    5.00  7.62 7.62  NO     MONTH   
  HV19   0 0.48245E-03  594927.7 4428404.0 1532.6    5.00  7.62 7.62  NO     MONTH   
  HV20   0 0.48245E-03  594935.3 4428404.0 1532.5    5.00  7.62 7.62  NO     MONTH   
  HV21   0 0.48245E-03  594942.9 4428404.0 1532.4    5.00  7.62 7.62  NO     MONTH   
  HV22   0 0.48245E-03  594950.6 4428404.0 1532.3    5.00  7.62 7.62  NO     MONTH   
  HV23   0 0.48245E-03  594958.2 4428404.0 1532.1    5.00  7.62 7.62  NO     MONTH   
  HV24   0 0.48245E-03  594965.8 4428404.0 1532.0    5.00  7.62 7.62  NO     MONTH   
  HV25   0 0.48245E-03  594973.4 4428404.0 1531.9    5.00  7.62 7.62  NO     MONTH   
  HV26   0 0.48245E-03  594981.0 4428404.0 1531.8    5.00  7.62 7.62  NO     MONTH   
  HV27   0 0.48245E-03  594988.6 4428404.0 1531.7    5.00  7.62 7.62  NO     MONTH   
  HV28   0 0.48245E-03  594996.2 4428404.0 1531.6    5.00  7.62 7.62  NO     MONTH   
  HV29   0 0.48245E-03  595003.9 4428404.0 1531.4    5.00  7.62 7.62  NO     MONTH   
  HV30   0 0.48245E-03  595011.5 4428404.0 1531.3    5.00  7.62 7.62  NO     MONTH   
  HV31   0 0.48245E-03  595019.1 4428404.0 1531.2    5.00  7.62 7.62  NO     MONTH   
  HV32   0 0.48245E-03  595026.8 4428404.0 1531.1    5.00  7.62 7.62  NO     MONTH   
  HV33   0 0.48245E-03  595034.4 4428404.0 1530.9    5.00  7.62 7.62  NO     MONTH   
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  HV34   0 0.48245E-03  595042.0 4428404.0 1530.8    5.00  7.62 7.62  NO     MONTH   

  HV35   0 0.48245E-03  595049.6 4428404.0 1530.7    5.00  7.62 7.62  NO     MONTH   

  HV36   0 0.48245E-03  595057.2 4428404.0 1530.6    5.00  7.62 7.62  NO     MONTH   

  HV37   0 0.48245E-03  595064.8 4428404.0 1530.4    5.00  7.62 7.62  NO     MONTH   

  HV38   0 0.48245E-03  595072.4 4428404.0 1530.3    5.00  7.62 7.62  NO     MONTH   

  HV39   0 0.48245E-03  595080.1 4428404.0 1530.2    5.00  7.62 7.62  NO     MONTH   

  HV40   0 0.48245E-03  595087.7 4428404.0 1530.2    5.00  7.62 7.62  NO     MONTH   



*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 4 
CONC  DFAULT ELEV   FLGPOL 


 *** VOLUME SOURCE DATA *** 


NUMBER EMISSION RATE BASE RELEASE INIT.  INIT. URBAN 
EMISSION RATE 


SOURCE PART. (GRAMS/SEC)  X Y ELEV. HEIGHT SY SZ SOURCE 
SCALAR VARY 


ID CATS.  (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) 
BY 


  HV41   0 0.49253E-03  595099.3 4428404.0 1530.1    5.00  7.62 7.62  NO     MONTH   

  HV42   0 0.49253E-03  595106.9 4428404.0 1530.0    5.00  7.62 7.62  NO     MONTH   

  HV43   0 0.49253E-03  595114.6 4428404.0 1529.8    5.00  7.62 7.62  NO     MONTH   

  HV44   0 0.49253E-03  595122.2 4428404.0 1529.7    5.00  7.62 7.62  NO     MONTH   

  HV45   0 0.49253E-03  595129.8 4428404.0 1529.6    5.00  7.62 7.62  NO     MONTH   

  HV46   0 0.49253E-03  595137.4 4428404.0 1529.4    5.00  7.62 7.62  NO     MONTH   

  HV47   0 0.49253E-03  595145.1 4428404.0 1529.3    5.00  7.62 7.62  NO     MONTH   

  HV48   0 0.49253E-03  595152.7 4428404.0 1529.2    5.00  7.62 7.62  NO     MONTH   

  HV49   0 0.49253E-03  595160.2 4428404.0 1529.0    5.00  7.62 7.62  NO     MONTH   

  HV50   0 0.49253E-03  595167.9 4428404.0 1528.8    5.00  7.62 7.62  NO     MONTH   

  HV51   0 0.49253E-03  595175.5 4428404.0 1528.7    5.00  7.62 7.62  NO     MONTH   

  HV52   0 0.49253E-03  595183.1 4428404.0 1528.6    5.00  7.62 7.62  NO     MONTH   

  HV53   0 0.49253E-03  595190.8 4428404.0 1528.5    5.00  7.62 7.62  NO     MONTH   

  HV54   0 0.49253E-03  595198.4 4428404.0 1528.3    5.00  7.62 7.62  NO     MONTH   

  HV55   0 0.49253E-03  595206.0 4428404.0 1528.2    5.00  7.62 7.62  NO     MONTH   

  HV56   0 0.49253E-03  595213.6 4428404.0 1528.2    5.00  7.62 7.62  NO     MONTH   

  HV57   0 0.49253E-03  595221.2 4428404.0 1528.0    5.00  7.62 7.62  NO     MONTH   

  HV58   0 0.49253E-03  595228.9 4428404.0 1527.9    5.00  7.62 7.62  NO     MONTH   

  HV59   0 0.49253E-03  595236.5 4428404.0 1527.8    5.00  7.62 7.62  NO     MONTH   

  HV60   0 0.49253E-03  595244.1 4428404.0 1527.7    5.00  7.62 7.62  NO     MONTH   

  HV61   0 0.49253E-03  595251.8 4428404.0 1527.6    5.00  7.62 7.62  NO     MONTH   

  HV62   0 0.49253E-03  595259.3 4428404.0 1527.5    5.00  7.62 7.62  NO     MONTH   

  HV63   0 0.49253E-03  595266.9 4428404.0 1527.4    5.00  7.62 7.62  NO     MONTH   

  HV64   0 0.49253E-03  595274.6 4428404.0 1527.3    5.00  7.62 7.62  NO     MONTH   

  HV65   0 0.49253E-03  595282.2 4428404.0 1527.2    5.00  7.62 7.62  NO     MONTH   

  HV66   0 0.49253E-03  595289.8 4428404.0 1527.1    5.00  7.62 7.62  NO     MONTH   

  HV67   0 0.49253E-03  595297.4 4428404.0 1527.0    5.00  7.62 7.62  NO     MONTH   

  HV68   0 0.49253E-03  595305.1 4428404.0 1526.9    5.00  7.62 7.62  NO     MONTH   

  HV69   0 0.49253E-03  595312.7 4428404.0 1526.7    5.00  7.62 7.62  NO     MONTH   

  HV70   0 0.49253E-03  595320.3 4428404.0 1526.6    5.00  7.62 7.62  NO     MONTH   
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  HV71   0 0.49253E-03  595327.9 4428404.0 1526.5    5.00  7.62 7.62  NO     MONTH   

  HV72   0 0.49253E-03  595335.6 4428404.0 1526.4    5.00  7.62 7.62  NO     MONTH   

  HV73   0 0.49253E-03  595343.2 4428404.0 1526.2    5.00  7.62 7.62  NO     MONTH   

  HV74   0 0.49253E-03  595350.8 4428404.0 1526.1    5.00  7.62 7.62  NO     MONTH   

  HV75   0 0.49253E-03  595358.4 4428404.0 1526.0    5.00  7.62 7.62  NO     MONTH   

  HV76   0 0.49253E-03  595366.0 4428404.0 1525.8    5.00  7.62 7.62  NO     MONTH   

  HV77   0 0.49253E-03  595373.6 4428404.0 1525.7    5.00  7.62 7.62  NO     MONTH   

  HV78   0 0.49253E-03  595381.2 4428404.0 1525.6    5.00  7.62 7.62  NO     MONTH   

  HV79   0 0.49253E-03  595388.9 4428404.0 1525.4    5.00  7.62 7.62  NO     MONTH   

  HV80   0 0.49253E-03  595396.5 4428404.0 1525.3    5.00  7.62 7.62  NO     MONTH   



*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 5 
CONC  DFAULT ELEV   FLGPOL 


 *** VOLUME SOURCE DATA *** 


NUMBER EMISSION RATE BASE RELEASE INIT.  INIT. URBAN 
EMISSION RATE 


SOURCE PART. (GRAMS/SEC)  X Y ELEV. HEIGHT SY SZ SOURCE 
SCALAR VARY 


ID CATS.  (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) 
BY 


  HV81   0 0.49253E-03  595404.1 4428404.0 1525.1    5.00  7.62 7.62  NO     MONTH   
  HV82   0 0.49253E-03  595411.8 4428404.0 1525.0    5.00  7.62 7.62  NO     MONTH   
  HV83   0 0.49253E-03  595419.4 4428404.0 1525.0    5.00  7.62 7.62  NO     MONTH   
  HV84   0 0.49253E-03  595427.0 4428404.0 1524.9    5.00  7.62 7.62  NO     MONTH   
  HV85   0 0.49253E-03  595434.6 4428404.0 1524.9    5.00  7.62 7.62  NO     MONTH   
  HV86   0 0.49253E-03  595442.2 4428404.0 1524.8    5.00  7.62 7.62  NO     MONTH   
  HV87   0 0.49253E-03  595449.8 4428404.0 1524.7    5.00  7.62 7.62  NO     MONTH   
  HV88   0 0.49253E-03  595457.4 4428404.0 1524.6    5.00  7.62 7.62  NO     MONTH   
  HV89   0 0.49253E-03  595465.1 4428404.0 1524.6    5.00  7.62 7.62  NO     MONTH   
  HV90   0 0.49253E-03  595472.7 4428404.0 1524.5    5.00  7.62 7.62  NO     MONTH   
  HV91   0 0.49253E-03  595480.3 4428404.0 1524.5    5.00  7.62 7.62  NO     MONTH   
  HV92   0 0.49253E-03  595487.9 4428404.0 1524.4    5.00  7.62 7.62  NO     MONTH   
  HV93   0 0.49253E-03  595501.6 4428404.0 1524.2    5.00  7.62 7.62  NO     MONTH   
  HV94   0 0.49253E-03  595509.2 4428404.0 1524.2    5.00  7.62 7.62  NO     MONTH   
  HV95   0 0.49253E-03  595516.8 4428404.0 1524.1    5.00  7.62 7.62  NO     MONTH   
  HV96   0 0.49253E-03  595524.4 4428404.0 1524.0    5.00  7.62 7.62  NO     MONTH   
  HV97   0 0.49253E-03  595532.1 4428404.0 1523.9    5.00  7.62 7.62  NO     MONTH   
  HV98   0 0.49253E-03  595539.7 4428404.0 1523.8    5.00  7.62 7.62  NO     MONTH   
  HV99   0 0.49253E-03  595547.2 4428404.0 1523.7    5.00  7.62 7.62  NO     MONTH   
  HV100 0  0.49253E-03 595554.9 4428404.0  1523.6 5.00 7.62 7.62 NO    MONTH  
  HV101 0  0.49253E-03 595562.5 4428404.0  1523.4 5.00 7.62 7.62 NO    MONTH  
  HV102 0  0.49253E-03 595570.1 4428404.0  1523.3 5.00 7.62 7.62 NO    MONTH  
  HV103 0  0.49253E-03 595577.8 4428404.0  1523.2 5.00 7.62 7.62 NO    MONTH  
  HV104 0  0.49253E-03 595585.4 4428404.0  1523.1 5.00 7.62 7.62 NO    MONTH  
  HV105 0  0.49253E-03 595593.0 4428404.0  1522.9 5.00 7.62 7.62 NO    MONTH  
  HV106 0  0.49253E-03 595600.6 4428404.0  1522.8 5.00 7.62 7.62 NO    MONTH  
  HV107 0  0.49253E-03 595608.2 4428404.0  1522.6 5.00 7.62 7.62 NO    MONTH  
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  HV108 0  0.49253E-03 595615.9 4428404.0  1522.4 5.00 7.62 7.62 NO    MONTH  

  HV109 0  0.49253E-03 595623.5 4428404.0  1522.3 5.00 7.62 7.62 NO    MONTH  

  HV110 0  0.49253E-03 595631.1 4428404.0  1522.2 5.00 7.62 7.62 NO    MONTH  

  HV111 0  0.49253E-03 595638.8 4428404.0  1522.1 5.00 7.62 7.62 NO    MONTH  

  HV112 0  0.49253E-03 595646.3 4428404.0  1522.0 5.00 7.62 7.62 NO    MONTH  

  HV113 0  0.49253E-03 595653.9 4428404.0  1521.9 5.00 7.62 7.62 NO    MONTH  

  HV114 0  0.49253E-03 595661.6 4428404.0  1521.8 5.00 7.62 7.62 NO    MONTH  

  HV115 0  0.49253E-03 595669.2 4428404.0  1521.7 5.00 7.62 7.62 NO    MONTH  

  HV116 0  0.49253E-03 595676.8 4428404.0  1521.6 5.00 7.62 7.62 NO    MONTH  

  HV117 0  0.49253E-03 595684.4 4428404.0  1521.6 5.00 7.62 7.62 NO    MONTH  

  HV118 0  0.49253E-03 595692.1 4428404.0  1521.5 5.00 7.62 7.62 NO    MONTH  

  HV119 0  0.49253E-03 595699.7 4428404.0  1521.4 5.00 7.62 7.62 NO    MONTH  

  HV120 0  0.49253E-03 595707.3 4428404.0  1521.4 5.00 7.62 7.62 NO    MONTH  



*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 6 
CONC  DFAULT ELEV   FLGPOL 


 *** VOLUME SOURCE DATA *** 


NUMBER EMISSION RATE BASE RELEASE INIT.  INIT. URBAN 
EMISSION RATE 


SOURCE PART. (GRAMS/SEC)  X Y ELEV. HEIGHT SY SZ SOURCE 
SCALAR VARY 


ID CATS.  (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) 
BY 


  HV121 0  0.49253E-03 595714.9 4428404.0  1521.4 5.00 7.62 7.62 NO    MONTH  

  HV122 0  0.49253E-03 595722.6 4428404.0  1521.4 5.00 7.62 7.62 NO    MONTH  

  HV123 0  0.49253E-03 595730.2 4428404.0  1521.3 5.00 7.62 7.62 NO    MONTH  

  HV124 0  0.49253E-03 595737.8 4428404.0  1521.2 5.00 7.62 7.62 NO    MONTH  

  HV125 0  0.49253E-03 595745.4 4428404.0  1521.2 5.00 7.62 7.62 NO    MONTH  

  HV126 0  0.49253E-03 595753.0 4428404.0  1521.1 5.00 7.62 7.62 NO    MONTH  

  HV127 0  0.49253E-03 595760.6 4428404.0  1521.0 5.00 7.62 7.62 NO    MONTH  

  HV128 0  0.49253E-03 595768.2 4428404.0  1520.9 5.00 7.62 7.62 NO    MONTH  

  HV129 0  0.49253E-03 595775.9 4428404.0  1520.8 5.00 7.62 7.62 NO    MONTH  

  HV130 0  0.49253E-03 595783.5 4428404.0  1520.6 5.00 7.62 7.62 NO    MONTH  

  HV131 0  0.49253E-03 595791.1 4428404.0  1520.5 5.00 7.62 7.62 NO    MONTH  

  HV132 0  0.49253E-03 595798.8 4428404.0  1520.3 5.00 7.62 7.62 NO    MONTH  

  HV133 0  0.49253E-03 595806.4 4428404.0  1520.1 5.00 7.62 7.62 NO    MONTH  

  HV134 0  0.49253E-03 595814.0 4428404.0  1520.0 5.00 7.62 7.62 NO    MONTH  

  HV135 0  0.49253E-03 595821.6 4428404.0  1519.8 5.00 7.62 7.62 NO    MONTH  

  HV136 0  0.49253E-03 595829.2 4428404.0  1519.6 5.00 7.62 7.62 NO    MONTH  

  HV137 0  0.49253E-03 595836.8 4428404.0  1519.4 5.00 7.62 7.62 NO    MONTH  

  HV138 0  0.49253E-03 595844.4 4428404.0  1519.2 5.00 7.62 7.62 NO    MONTH  

  HV139 0  0.49253E-03 595852.1 4428404.0  1519.0 5.00 7.62 7.62 NO    MONTH  

  HV140 0  0.49253E-03 595859.7 4428404.0  1518.8 5.00 7.62 7.62 NO    MONTH  

  HV141 0  0.49253E-03 595867.3 4428404.0  1518.6 5.00 7.62 7.62 NO    MONTH  

  HV142 0  0.49253E-03 595874.9 4428404.0  1518.4 5.00 7.62 7.62 NO    MONTH  

  HV143 0  0.49253E-03 595882.6 4428404.0  1518.3 5.00 7.62 7.62 NO    MONTH  

  HV144 0  0.49253E-03 595890.2 4428404.0  1518.2 5.00 7.62 7.62 NO    MONTH  
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  HV145 0  0.49253E-03 595897.8 4428404.0  1518.2 5.00 7.62 7.62 NO    MONTH  

  HV146 0  0.49253E-03 595905.4 4428404.0  1518.0 5.00 7.62 7.62 NO    MONTH  

  HV147 0  0.49253E-03 595913.1 4428404.0  1517.9 5.00 7.62 7.62 NO    MONTH  

  HV148 0  0.49253E-03 595920.7 4428404.0  1517.8 5.00 7.62 7.62 NO    MONTH  

  HV149 0  0.49253E-03 595936.2 4428404.0  1517.6 5.00 7.62 7.62 NO    MONTH  

  HV150 0  0.49253E-03 595943.9 4428404.0  1517.6 5.00 7.62 7.62 NO    MONTH  

  HV151 0  0.49253E-03 595951.5 4428404.0  1517.5 5.00 7.62 7.62 NO    MONTH  

  HV152 0  0.49253E-03 595959.1 4428404.0  1517.5 5.00 7.62 7.62 NO    MONTH  

  HV153 0  0.49253E-03 595966.8 4428404.0  1517.3 5.00 7.62 7.62 NO    MONTH  

  HV154 0  0.49253E-03 595974.4 4428404.0  1517.3 5.00 7.62 7.62 NO    MONTH  

  HV155 0  0.49253E-03 595982.0 4428404.0  1517.2 5.00 7.62 7.62 NO    MONTH  

  HV156 0  0.49253E-03 595989.6 4428404.0  1517.0 5.00 7.62 7.62 NO    MONTH  

  HV157 0  0.49253E-03 595997.2 4428404.0  1516.9 5.00 7.62 7.62 NO    MONTH  

  HV158 0  0.49253E-03 596004.9 4428404.0  1516.8 5.00 7.62 7.62 NO    MONTH  

  HV159 0  0.49253E-03 596012.5 4428404.0  1516.7 5.00 7.62 7.62 NO    MONTH  

  HV160 0  0.49253E-03 596020.1 4428404.0  1516.5 5.00 7.62 7.62 NO    MONTH  



*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 7 
CONC  DFAULT ELEV   FLGPOL 


 *** VOLUME SOURCE DATA *** 


NUMBER EMISSION RATE BASE RELEASE INIT.  INIT. URBAN 
EMISSION RATE 


SOURCE PART. (GRAMS/SEC)  X Y ELEV. HEIGHT SY SZ SOURCE 
SCALAR VARY 


ID CATS.  (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) 
BY 


VV1 0   0.30151E-04  595069.3 4428928.5 1530.3    5.00  7.62 7.62  NO     MONTH   
VV2 0   0.30151E-04  595069.3 4428920.5 1530.5    5.00  7.62 7.62  NO     MONTH   
VV3 0   0.30151E-04  595069.3 4428913.0 1530.8    5.00  7.62 7.62  NO     MONTH   
VV4 0   0.30151E-04  595069.3 4428905.5 1530.9    5.00  7.62 7.62  NO     MONTH   
VV5 0   0.30151E-04  595069.3 4428898.0 1530.9    5.00  7.62 7.62  NO     MONTH   
VV6 0   0.30151E-04  595069.3 4428890.0 1530.8    5.00  7.62 7.62  NO     MONTH   
VV7 0   0.30151E-04  595069.3 4428882.5 1530.8    5.00  7.62 7.62  NO     MONTH   
VV8 0   0.30151E-04  595069.3 4428875.0 1530.9    5.00  7.62 7.62  NO     MONTH   
VV9 0   0.30151E-04  595069.3 4428867.5 1531.0    5.00  7.62 7.62  NO     MONTH   


  VV10   0 0.30151E-04  595069.3 4428859.5 1531.0    5.00  7.62 7.62  NO     MONTH   
  VV11   0 0.30151E-04  595069.3 4428852.0 1530.9    5.00  7.62 7.62  NO     MONTH   
  VV12   0 0.30151E-04  595069.3 4428844.5 1530.9    5.00  7.62 7.62  NO     MONTH   
  VV13   0 0.30151E-04  595069.3 4428837.0 1531.0    5.00  7.62 7.62  NO     MONTH   
  VV14   0 0.30151E-04  595069.3 4428829.0 1531.0    5.00  7.62 7.62  NO     MONTH   
  VV15   0 0.30151E-04  595069.3 4428821.5 1530.9    5.00  7.62 7.62  NO     MONTH   
  VV16   0 0.30151E-04  595069.3 4428814.0 1530.9    5.00  7.62 7.62  NO     MONTH   
  VV17   0 0.30151E-04  595069.3 4428806.5 1530.8    5.00  7.62 7.62  NO     MONTH   
  VV18   0 0.30151E-04  595069.3 4428799.0 1530.7    5.00  7.62 7.62  NO     MONTH   
  VV19   0 0.30151E-04  595069.3 4428791.0 1530.3    5.00  7.62 7.62  NO     MONTH   
  VV20   0 0.30151E-04  595069.3 4428783.5 1530.1    5.00  7.62 7.62  NO     MONTH   
  VV21   0 0.30151E-04  595069.3 4428776.0 1530.0    5.00  7.62 7.62  NO     MONTH   
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  VV22   0 0.30151E-04  595069.3 4428768.5 1530.0    5.00  7.62 7.62  NO     MONTH   

  VV23   0 0.30151E-04  595069.3 4428760.5 1530.0    5.00  7.62 7.62  NO     MONTH   

  VV24   0 0.30151E-04  595069.3 4428753.0 1530.1    5.00  7.62 7.62  NO     MONTH   

  VV25   0 0.30151E-04  595069.3 4428745.5 1530.2    5.00  7.62 7.62  NO     MONTH   

  VV26   0 0.30151E-04  595069.3 4428738.0 1530.4    5.00  7.62 7.62  NO     MONTH   

  VV27   0 0.30151E-04  595069.3 4428730.0 1530.6    5.00  7.62 7.62  NO     MONTH   

  VV28   0 0.30151E-04  595069.3 4428722.5 1530.6    5.00  7.62 7.62  NO     MONTH   

  VV29   0 0.30151E-04  595069.3 4428715.0 1530.6    5.00  7.62 7.62  NO     MONTH   

  VV30   0 0.30151E-04  595069.3 4428707.5 1530.6    5.00  7.62 7.62  NO     MONTH   

  VV31   0 0.30151E-04  595069.3 4428699.5 1530.7    5.00  7.62 7.62  NO     MONTH   

  VV32   0 0.30151E-04  595069.3 4428692.0 1530.7    5.00  7.62 7.62  NO     MONTH   

  VV33   0 0.30151E-04  595069.3 4428684.5 1530.7    5.00  7.62 7.62  NO     MONTH   

  VV34   0 0.30151E-04  595069.3 4428677.0 1530.6    5.00  7.62 7.62  NO     MONTH   

  VV35   0 0.30151E-04  595069.3 4428669.0 1530.4    5.00  7.62 7.62  NO     MONTH   

  VV36   0 0.50248E-04  595094.0 4428552.5 1529.7    5.00  7.62 7.62  NO     MONTH   

  VV37   0 0.50248E-04  595094.0 4428545.0 1529.5    5.00  7.62 7.62  NO     MONTH   

  VV38   0 0.50248E-04  595094.0 4428537.5 1529.4    5.00  7.62 7.62  NO     MONTH   

  VV39   0 0.50248E-04  595094.0 4428530.0 1529.4    5.00  7.62 7.62  NO     MONTH   

  VV40   0 0.50248E-04  595094.0 4428522.0 1529.6    5.00  7.62 7.62  NO     MONTH   



*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 8 
CONC  DFAULT ELEV   FLGPOL 


 *** VOLUME SOURCE DATA *** 


NUMBER EMISSION RATE BASE RELEASE INIT.  INIT. URBAN 
EMISSION RATE 


SOURCE PART. (GRAMS/SEC)  X Y ELEV. HEIGHT SY SZ SOURCE 
SCALAR VARY 


ID CATS.  (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) 
BY 


  VV41   0 0.50248E-04  595094.0 4428514.5 1529.8    5.00  7.62 7.62  NO     MONTH   

  VV42   0 0.50248E-04  595094.0 4428507.0 1529.9    5.00  7.62 7.62  NO     MONTH   

  VV43   0 0.50248E-04  595094.0 4428499.5 1529.9    5.00  7.62 7.62  NO     MONTH   

  VV44   0 0.50248E-04  595094.0 4428491.5 1530.0    5.00  7.62 7.62  NO     MONTH   

  VV45   0 0.50248E-04  595094.0 4428484.0 1530.0    5.00  7.62 7.62  NO     MONTH   

  VV46   0 0.50248E-04  595094.0 4428476.5 1530.1    5.00  7.62 7.62  NO     MONTH   

  VV47   0 0.50248E-04  595094.0 4428469.0 1530.2    5.00  7.62 7.62  NO     MONTH   

  VV48   0 0.50248E-04  595094.0 4428461.0 1530.2    5.00  7.62 7.62  NO     MONTH   

  VV49   0 0.50248E-04  595094.0 4428453.5 1530.3    5.00  7.62 7.62  NO     MONTH   

  VV50   0 0.50248E-04  595094.0 4428446.0 1530.3    5.00  7.62 7.62  NO     MONTH   

  VV51   0 0.50248E-04  595094.0 4428438.5 1530.3    5.00  7.62 7.62  NO     MONTH   

  VV52   0 0.50248E-04  595094.0 4428431.0 1530.3    5.00  7.62 7.62  NO     MONTH   

  VV53   0 0.50248E-04  595094.0 4428423.0 1530.3    5.00  7.62 7.62  NO     MONTH   

  VV54   0 0.50248E-04  595094.0 4428415.5 1530.2    5.00  7.62 7.62  NO     MONTH   

  VV55   0 0.50248E-04  595094.0 4428408.0 1530.1    5.00  7.62 7.62  NO     MONTH   

  VV56   0 0.50248E-04  595094.0 4428400.5 1530.1    5.00  7.62 7.62  NO     MONTH   

  VV57   0 0.50248E-04  595094.0 4428392.5 1530.0    5.00  7.62 7.62  NO     MONTH   

  VV58   0 0.50248E-04  595094.0 4428385.0 1529.9    5.00  7.62 7.62  NO     MONTH   
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  VV59   0 0.50248E-04  595094.0 4428377.5 1529.9    5.00  7.62 7.62  NO     MONTH   

  VV60   0 0.50248E-04  595094.0 4428370.0 1529.9    5.00  7.62 7.62  NO     MONTH   

  VV61   0 0.50248E-04  595094.0 4428362.0 1529.9    5.00  7.62 7.62  NO     MONTH   

  VV62   0 0.50248E-04  595094.0 4428354.5 1529.9    5.00  7.62 7.62  NO     MONTH   

  VV63   0 0.50248E-04  595094.0 4428347.0 1529.9    5.00  7.62 7.62  NO     MONTH   

  VV64   0 0.50248E-04  595094.0 4428339.5 1529.9    5.00  7.62 7.62  NO     MONTH   

  VV65   0 0.50248E-04  595094.0 4428331.5 1529.9    5.00  7.62 7.62  NO     MONTH   

  VV66   0 0.50248E-04  595094.0 4428324.0 1529.9    5.00  7.62 7.62  NO     MONTH   

  VV67   0 0.50248E-04  595094.0 4428316.5 1530.0    5.00  7.62 7.62  NO     MONTH   

  VV68   0 0.50248E-04  595094.0 4428309.0 1530.0    5.00  7.62 7.62  NO     MONTH   

  VV69   0 0.50248E-04  595094.0 4428301.0 1530.0    5.00  7.62 7.62  NO     MONTH   

  VV70   0 0.50248E-04  595094.0 4428293.5 1530.0    5.00  7.62 7.62  NO     MONTH   

  VV71   0 0.50248E-04  595094.0 4428286.0 1530.0    5.00  7.62 7.62  NO     MONTH   

  VV72   0 0.50248E-04  595094.0 4428278.5 1530.0    5.00  7.62 7.62  NO     MONTH   

  VV73   0 0.30151E-04  595112.8 4428157.5 1529.2    5.00  7.62 7.62  NO     MONTH   

  VV74   0 0.30151E-04  595112.8 4428149.5 1528.9    5.00  7.62 7.62  NO     MONTH   

  VV75   0 0.30151E-04  595112.8 4428142.0 1528.7    5.00  7.62 7.62  NO     MONTH   

  VV76   0 0.30151E-04  595112.8 4428134.5 1528.7    5.00  7.62 7.62  NO     MONTH   

  VV77   0 0.30151E-04  595112.8 4428127.0 1528.7    5.00  7.62 7.62  NO     MONTH   

  VV78   0 0.30151E-04  595112.8 4428119.0 1528.7    5.00  7.62 7.62  NO     MONTH   

  VV79   0 0.30151E-04  595112.8 4428111.5 1528.7    5.00  7.62 7.62  NO     MONTH   

  VV80   0 0.30151E-04  595112.8 4428104.0 1528.7    5.00  7.62 7.62  NO     MONTH   



*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 9 
CONC  DFAULT ELEV   FLGPOL 


 *** VOLUME SOURCE DATA *** 


NUMBER EMISSION RATE BASE RELEASE INIT.  INIT. URBAN 
EMISSION RATE 


SOURCE PART. (GRAMS/SEC)  X Y ELEV. HEIGHT SY SZ SOURCE 
SCALAR VARY 


ID CATS.  (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) 
BY 


  VV81   0 0.30151E-04  595112.8 4428096.5 1528.7    5.00  7.62 7.62  NO     MONTH   

  VV82   0 0.30151E-04  595112.8 4428088.5 1528.7    5.00  7.62 7.62  NO     MONTH   

  VV83   0 0.30151E-04  595112.8 4428081.0 1528.7    5.00  7.62 7.62  NO     MONTH   

  VV84   0 0.30151E-04  595112.8 4428073.5 1528.7    5.00  7.62 7.62  NO     MONTH   

  VV85   0 0.30151E-04  595112.8 4428066.0 1528.8    5.00  7.62 7.62  NO     MONTH   

  VV86   0 0.30151E-04  595112.8 4428058.0 1528.8    5.00  7.62 7.62  NO     MONTH   

  VV87   0 0.30151E-04  595112.8 4428050.5 1528.8    5.00  7.62 7.62  NO     MONTH   

  VV88   0 0.30151E-04  595112.8 4428043.0 1528.8    5.00  7.62 7.62  NO     MONTH   

  VV89   0 0.30151E-04  595112.8 4428035.5 1528.8    5.00  7.62 7.62  NO     MONTH   

  VV90   0 0.30151E-04  595112.8 4428028.0 1528.8    5.00  7.62 7.62  NO     MONTH   

  VV91   0 0.30151E-04  595112.8 4428020.0 1528.8    5.00  7.62 7.62  NO     MONTH   

  VV92   0 0.30151E-04  595112.8 4428012.5 1528.8    5.00  7.62 7.62  NO     MONTH   

  VV93   0 0.30151E-04  595112.8 4428005.0 1528.9    5.00  7.62 7.62  NO     MONTH   

  VV94   0 0.30151E-04  595112.8 4427997.5 1528.9    5.00  7.62 7.62  NO     MONTH   

  VV95   0 0.30151E-04  595112.8 4427989.5 1528.9    5.00  7.62 7.62  NO     MONTH   
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  VV96   0 0.30151E-04  595112.8 4427982.0 1528.9    5.00  7.62 7.62  NO     MONTH   
  VV97   0 0.30151E-04  595112.8 4427974.5 1528.9    5.00  7.62 7.62  NO     MONTH   
  VV98   0 0.30151E-04  595112.8 4427967.0 1528.9    5.00  7.62 7.62  NO     MONTH   
  VV99   0 0.30151E-04  595112.8 4427959.0 1528.9    5.00  7.62 7.62  NO     MONTH   
  VV100 0  0.30151E-04 595112.8 4427951.5  1528.9 5.00 7.62 7.62 NO    MONTH  
  VV101 0  0.30151E-04 595112.8 4427944.0  1528.9 5.00 7.62 7.62 NO    MONTH  
  VV102 0  0.30151E-04 595112.8 4427936.5  1528.9 5.00 7.62 7.62 NO    MONTH  
  VV103 0  0.30151E-04 595112.8 4427928.5  1528.9 5.00 7.62 7.62 NO    MONTH  
  VV104 0  0.30151E-04 595112.8 4427921.0  1528.9 5.00 7.62 7.62 NO    MONTH  
  VV105 0  0.30151E-04 595112.8 4427913.5  1528.8 5.00 7.62 7.62 NO    MONTH  
  VV106 0  0.30151E-04 595112.8 4427906.0  1528.8 5.00 7.62 7.62 NO    MONTH  
  VV107 0  0.30151E-04 595112.8 4427898.0  1528.8 5.00 7.62 7.62 NO    MONTH  
  VV108 0  0.30151E-04 595112.8 4427890.5  1528.8 5.00 7.62 7.62 NO    MONTH  
  VV109 0  0.30151E-04 595112.8 4427883.0  1528.9 5.00 7.62 7.62 NO    MONTH  
  VV110 0  0.30151E-04 595112.8 4427875.5  1528.9 5.00 7.62 7.62 NO    MONTH  
  VV111 0  0.30151E-04 595112.8 4427867.5  1528.8 5.00 7.62 7.62 NO    MONTH  
  VV112 0  0.30151E-04 595112.8 4427860.0  1528.8 5.00 7.62 7.62 NO    MONTH  
  VV113 0  0.30151E-04 595466.7 4428943.0  1520.7 5.00 7.62 7.62 NO    MONTH  
  VV114 0  0.30151E-04 595466.7 4428935.5  1520.9 5.00 7.62 7.62 NO    MONTH  
  VV115 0  0.30151E-04 595466.7 4428928.0  1521.4 5.00 7.62 7.62 NO    MONTH  
  VV116 0  0.30151E-04 595466.7 4428920.5  1522.3 5.00 7.62 7.62 NO    MONTH  
  VV117 0  0.30151E-04 595466.7 4428912.5  1523.3 5.00 7.62 7.62 NO    MONTH  
  VV118 0  0.30151E-04 595466.7 4428905.0  1523.9 5.00 7.62 7.62 NO    MONTH  
  VV119 0  0.30151E-04 595466.7 4428897.5  1524.5 5.00 7.62 7.62 NO    MONTH  
  VV120 0  0.30151E-04 595466.7 4428890.0  1525.0 5.00 7.62 7.62 NO    MONTH  


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 10 
CONC  DFAULT ELEV   FLGPOL 


 *** VOLUME SOURCE DATA *** 


NUMBER EMISSION RATE BASE RELEASE INIT.  INIT. URBAN 
EMISSION RATE 


SOURCE PART. (GRAMS/SEC)  X Y ELEV. HEIGHT SY SZ SOURCE 
SCALAR VARY 


ID CATS.  (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) 
BY 


  VV121 0  0.30151E-04 595466.7 4428882.0  1525.1 5.00 7.62 7.62 NO    MONTH  

  VV122 0  0.30151E-04 595466.7 4428874.5  1525.2 5.00 7.62 7.62 NO    MONTH  

  VV123 0  0.30151E-04 595466.7 4428867.0  1525.1 5.00 7.62 7.62 NO    MONTH  

  VV124 0  0.30151E-04 595466.7 4428859.5  1524.9 5.00 7.62 7.62 NO    MONTH  

  VV125 0  0.30151E-04 595466.7 4428851.5  1524.5 5.00 7.62 7.62 NO    MONTH  

  VV126 0  0.30151E-04 595466.7 4428844.0  1524.1 5.00 7.62 7.62 NO    MONTH  

  VV127 0  0.30151E-04 595466.7 4428836.5  1523.6 5.00 7.62 7.62 NO    MONTH  

  VV128 0  0.30151E-04 595466.7 4428829.0  1523.0 5.00 7.62 7.62 NO    MONTH  

  VV129 0  0.30151E-04 595466.7 4428821.0  1522.3 5.00 7.62 7.62 NO    MONTH  

  VV130 0  0.30151E-04 595466.7 4428813.5  1521.8 5.00 7.62 7.62 NO    MONTH  

  VV131 0  0.30151E-04 595466.7 4428806.0  1521.7 5.00 7.62 7.62 NO    MONTH  

  VV132 0  0.30151E-04 595466.7 4428798.5  1521.9 5.00 7.62 7.62 NO    MONTH  
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  VV133 0  0.30151E-04 595466.7 4428790.5  1522.3 5.00 7.62 7.62 NO    MONTH  

  VV134 0  0.30151E-04 595466.7 4428783.0  1522.7 5.00 7.62 7.62 NO    MONTH  

  VV135 0  0.30151E-04 595466.7 4428775.5  1523.0 5.00 7.62 7.62 NO    MONTH  

  VV136 0  0.30151E-04 595466.7 4428768.0  1523.4 5.00 7.62 7.62 NO    MONTH  

  VV137 0  0.30151E-04 595466.7 4428760.0  1523.8 5.00 7.62 7.62 NO    MONTH  

  VV138 0  0.30151E-04 595466.7 4428752.5  1524.0 5.00 7.62 7.62 NO    MONTH  

  VV139 0  0.30151E-04 595466.7 4428745.0  1524.1 5.00 7.62 7.62 NO    MONTH  

  VV140 0  0.30151E-04 595466.7 4428737.5  1524.2 5.00 7.62 7.62 NO    MONTH  

  VV141 0  0.30151E-04 595466.7 4428730.0  1524.3 5.00 7.62 7.62 NO    MONTH  

  VV142 0  0.30151E-04 595466.7 4428722.0  1524.3 5.00 7.62 7.62 NO    MONTH  

  VV143 0  0.30151E-04 595466.7 4428714.5  1524.3 5.00 7.62 7.62 NO    MONTH  

  VV144 0  0.30151E-04 595466.7 4428707.0  1524.2 5.00 7.62 7.62 NO    MONTH  

  VV145 0  0.30151E-04 595466.7 4428699.5  1524.0 5.00 7.62 7.62 NO    MONTH  

  VV146 0  0.30151E-04 595466.7 4428691.5  1524.0 5.00 7.62 7.62 NO    MONTH  

  VV147 0  0.30151E-04 595466.7 4428684.0  1524.1 5.00 7.62 7.62 NO    MONTH  

  VV148 0  0.30151E-04 595466.7 4428676.5  1524.2 5.00 7.62 7.62 NO    MONTH  

  VV149 0  0.30151E-04 595466.7 4428669.0  1524.2 5.00 7.62 7.62 NO    MONTH  

  VV150 0  0.30151E-04 595466.7 4428661.0  1524.2 5.00 7.62 7.62 NO    MONTH  

  VV151 0  0.50248E-04 595496.3 4428533.0  1523.0 5.00 7.62 7.62 NO    MONTH  

  VV152 0  0.50248E-04 595496.3 4428525.5  1522.7 5.00 7.62 7.62 NO    MONTH  

  VV153 0  0.50248E-04 595496.3 4428517.5  1522.5 5.00 7.62 7.62 NO    MONTH  

  VV154 0  0.50248E-04 595496.3 4428510.0  1522.6 5.00 7.62 7.62 NO    MONTH  

  VV155 0  0.50248E-04 595496.3 4428502.5  1522.7 5.00 7.62 7.62 NO    MONTH  

  VV156 0  0.50248E-04 595496.3 4428495.0  1522.9 5.00 7.62 7.62 NO    MONTH  

  VV157 0  0.50248E-04 595496.3 4428487.0  1523.2 5.00 7.62 7.62 NO    MONTH  

  VV158 0  0.50248E-04 595496.3 4428479.5  1523.5 5.00 7.62 7.62 NO    MONTH  

  VV159 0  0.50248E-04 595496.3 4428472.0  1523.6 5.00 7.62 7.62 NO    MONTH  

  VV160 0  0.50248E-04 595496.3 4428464.5  1523.7 5.00 7.62 7.62 NO    MONTH  



*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 11 
CONC  DFAULT ELEV   FLGPOL 


 *** VOLUME SOURCE DATA *** 


NUMBER EMISSION RATE BASE RELEASE INIT.  INIT. URBAN 
EMISSION RATE 


SOURCE PART. (GRAMS/SEC)  X Y ELEV. HEIGHT SY SZ SOURCE 
SCALAR VARY 


ID CATS.  (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) 
BY 


  VV161 0  0.50248E-04 595496.3 4428456.5  1523.8 5.00 7.62 7.62 NO    MONTH  

  VV162 0  0.50248E-04 595496.3 4428449.0  1523.9 5.00 7.62 7.62 NO    MONTH  

  VV163 0  0.50248E-04 595496.3 4428441.5  1523.9 5.00 7.62 7.62 NO    MONTH  

  VV164 0  0.50248E-04 595496.3 4428434.0  1524.0 5.00 7.62 7.62 NO    MONTH  

  VV165 0  0.50248E-04 595496.3 4428426.0  1524.1 5.00 7.62 7.62 NO    MONTH  

  VV166 0  0.50248E-04 595496.3 4428418.5  1524.2 5.00 7.62 7.62 NO    MONTH  

  VV167 0  0.50248E-04 595496.3 4428411.0  1524.2 5.00 7.62 7.62 NO    MONTH  

  VV168 0  0.50248E-04 595496.3 4428403.5  1524.3 5.00 7.62 7.62 NO    MONTH  

  VV169 0  0.50248E-04 595496.3 4428396.0  1524.3 5.00 7.62 7.62 NO    MONTH  
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  VV170 0  0.50248E-04 595496.3 4428388.0  1524.3 5.00 7.62 7.62 NO    MONTH  

  VV171 0  0.50248E-04 595496.3 4428380.5  1524.3 5.00 7.62 7.62 NO    MONTH  

  VV172 0  0.50248E-04 595496.3 4428373.0  1524.3 5.00 7.62 7.62 NO    MONTH  

  VV173 0  0.50248E-04 595496.3 4428365.5  1524.3 5.00 7.62 7.62 NO    MONTH  

  VV174 0  0.50248E-04 595496.3 4428357.5  1524.2 5.00 7.62 7.62 NO    MONTH  

  VV175 0  0.50248E-04 595496.3 4428350.0  1524.2 5.00 7.62 7.62 NO    MONTH  

  VV176 0  0.50248E-04 595496.3 4428342.5  1524.1 5.00 7.62 7.62 NO    MONTH  

  VV177 0  0.50248E-04 595496.3 4428335.0  1524.0 5.00 7.62 7.62 NO    MONTH  

  VV178 0  0.50248E-04 595496.3 4428327.0  1523.9 5.00 7.62 7.62 NO    MONTH  

  VV179 0  0.50248E-04 595496.3 4428319.5  1523.9 5.00 7.62 7.62 NO    MONTH  

  VV180 0  0.50248E-04 595496.3 4428312.0  1524.0 5.00 7.62 7.62 NO    MONTH  

  VV181 0  0.50248E-04 595496.3 4428304.5  1524.1 5.00 7.62 7.62 NO    MONTH  

  VV182 0  0.50248E-04 595496.3 4428296.5  1524.1 5.00 7.62 7.62 NO    MONTH  

  VV183 0  0.50248E-04 595496.3 4428289.0  1524.1 5.00 7.62 7.62 NO    MONTH  

  VV184 0  0.50248E-04 595496.3 4428281.5  1524.2 5.00 7.62 7.62 NO    MONTH  

  VV185 0  0.50248E-04 595496.3 4428274.0  1524.2 5.00 7.62 7.62 NO    MONTH  

  VV186 0  0.50248E-04 595496.3 4428266.0  1524.2 5.00 7.62 7.62 NO    MONTH  

  VV187 0  0.50248E-04 595496.3 4428258.5  1524.2 5.00 7.62 7.62 NO    MONTH  

  VV188 0  0.30151E-04 595478.5 4428137.5  1524.2 5.00 7.62 7.62 NO    MONTH  

  VV189 0  0.30151E-04 595478.5 4428130.0  1524.0 5.00 7.62 7.62 NO    MONTH  

  VV190 0  0.30151E-04 595478.5 4428122.5  1523.8 5.00 7.62 7.62 NO    MONTH  

  VV191 0  0.30151E-04 595478.5 4428114.5  1523.6 5.00 7.62 7.62 NO    MONTH  

  VV192 0  0.30151E-04 595478.5 4428107.0  1523.4 5.00 7.62 7.62 NO    MONTH  

  VV193 0  0.30151E-04 595478.5 4428099.5  1523.5 5.00 7.62 7.62 NO    MONTH  

  VV194 0  0.30151E-04 595478.5 4428092.0  1523.6 5.00 7.62 7.62 NO    MONTH  

  VV195 0  0.30151E-04 595478.5 4428084.0  1523.8 5.00 7.62 7.62 NO    MONTH  

  VV196 0  0.30151E-04 595478.5 4428076.5  1523.8 5.00 7.62 7.62 NO    MONTH  

  VV197 0  0.30151E-04 595478.5 4428069.0  1523.8 5.00 7.62 7.62 NO    MONTH  

  VV198 0  0.30151E-04 595478.5 4428061.5  1523.9 5.00 7.62 7.62 NO    MONTH  

  VV199 0  0.30151E-04 595478.5 4428053.5  1523.9 5.00 7.62 7.62 NO    MONTH  

  VV200 0  0.30151E-04 595478.5 4428046.0  1523.8 5.00 7.62 7.62 NO    MONTH  



*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 12 
CONC  DFAULT ELEV   FLGPOL 


 *** VOLUME SOURCE DATA *** 


NUMBER EMISSION RATE BASE RELEASE INIT.  INIT. URBAN 
EMISSION RATE 


SOURCE PART. (GRAMS/SEC)  X Y ELEV. HEIGHT SY SZ SOURCE 
SCALAR VARY 


ID CATS.  (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) 
BY 


  VV201 0  0.30151E-04 595478.5 4428038.5  1523.7 5.00 7.62 7.62 NO    MONTH  

  VV202 0  0.30151E-04 595478.5 4428031.0  1523.6 5.00 7.62 7.62 NO    MONTH  

  VV203 0  0.30151E-04 595478.5 4428023.0  1523.6 5.00 7.62 7.62 NO    MONTH  

  VV204 0  0.30151E-04 595478.5 4428015.5  1523.6 5.00 7.62 7.62 NO    MONTH  

  VV205 0  0.30151E-04 595478.5 4428008.0  1523.6 5.00 7.62 7.62 NO    MONTH  

  VV206 0  0.30151E-04 595478.5 4428000.5  1523.6 5.00 7.62 7.62 NO    MONTH  
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  VV207 0  0.30151E-04 595478.5 4427993.0  1523.6 5.00 7.62 7.62 NO    MONTH  
  VV208 0  0.30151E-04 595478.5 4427985.0  1523.7 5.00 7.62 7.62 NO    MONTH  
  VV209 0  0.30151E-04 595478.5 4427977.5  1523.7 5.00 7.62 7.62 NO    MONTH  
  VV210 0  0.30151E-04 595478.5 4427970.0  1523.7 5.00 7.62 7.62 NO    MONTH  
  VV211 0  0.30151E-04 595478.5 4427962.5  1523.7 5.00 7.62 7.62 NO    MONTH  
  VV212 0  0.30151E-04 595478.5 4427954.5  1523.8 5.00 7.62 7.62 NO    MONTH  
  VV213 0  0.30151E-04 595478.5 4427947.0  1523.8 5.00 7.62 7.62 NO    MONTH  
  VV214 0  0.30151E-04 595478.5 4427939.5  1523.7 5.00 7.62 7.62 NO    MONTH  
  VV215 0  0.30151E-04 595478.5 4427932.0  1523.7 5.00 7.62 7.62 NO    MONTH  
  VV216 0  0.30151E-04 595478.5 4427924.0  1523.7 5.00 7.62 7.62 NO    MONTH  
  VV217 0  0.30151E-04 595478.5 4427916.5  1523.7 5.00 7.62 7.62 NO    MONTH  
  VV218 0  0.30151E-04 595478.5 4427909.0  1523.6 5.00 7.62 7.62 NO    MONTH  
  VV219 0  0.30151E-04 595478.5 4427901.5  1523.6 5.00 7.62 7.62 NO    MONTH  
  VV220 0  0.30151E-04 595478.5 4427893.5  1523.7 5.00 7.62 7.62 NO    MONTH  
  VV221 0  0.30151E-04 595478.5 4427886.0  1523.7 5.00 7.62 7.62 NO    MONTH  
  VV222 0  0.30151E-04 595478.5 4427878.5  1523.8 5.00 7.62 7.62 NO    MONTH  
  VV223 0  0.30151E-04 595478.5 4427871.0  1523.8 5.00 7.62 7.62 NO    MONTH  
  VV224 0  0.30151E-04 595478.5 4427863.0  1523.9 5.00 7.62 7.62 NO    MONTH  
  VV225 0  0.30151E-04 595478.5 4427855.5  1524.0 5.00 7.62 7.62 NO    MONTH  
  VV226 0  0.30151E-04 595478.5 4427848.0  1524.0 5.00 7.62 7.62 NO    MONTH  
  VV227 0  0.30151E-04 595478.5 4427840.5  1524.0 5.00 7.62 7.62 NO    MONTH  
  VV228 0  0.30151E-04 595921.3 4428977.5  1510.7 5.00 7.62 7.62 NO    MONTH  
  VV229 0  0.30151E-04 595921.3 4428970.0  1510.9 5.00 7.62 7.62 NO    MONTH  
  VV230 0  0.30151E-04 595921.3 4428962.5  1511.2 5.00 7.62 7.62 NO    MONTH  
  VV231 0  0.30151E-04 595921.3 4428955.0  1511.6 5.00 7.62 7.62 NO    MONTH  
  VV232 0  0.30151E-04 595921.3 4428947.0  1511.9 5.00 7.62 7.62 NO    MONTH  
  VV233 0  0.30151E-04 595921.3 4428939.5  1512.2 5.00 7.62 7.62 NO    MONTH  
  VV234 0  0.30151E-04 595921.3 4428932.0  1512.5 5.00 7.62 7.62 NO    MONTH  
  VV235 0  0.30151E-04 595921.3 4428924.5  1513.0 5.00 7.62 7.62 NO    MONTH  
  VV236 0  0.30151E-04 595921.3 4428917.0  1513.5 5.00 7.62 7.62 NO    MONTH  
  VV237 0  0.30151E-04 595921.3 4428909.0  1514.2 5.00 7.62 7.62 NO    MONTH  
  VV238 0  0.30151E-04 595921.3 4428901.5  1514.8 5.00 7.62 7.62 NO    MONTH  
  VV239 0  0.30151E-04 595921.3 4428894.0  1514.9 5.00 7.62 7.62 NO    MONTH  
  VV240 0  0.30151E-04 595921.3 4428886.5  1514.9 5.00 7.62 7.62 NO    MONTH  


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 13 
CONC  DFAULT ELEV   FLGPOL 


 *** VOLUME SOURCE DATA *** 


NUMBER EMISSION RATE BASE RELEASE INIT.  INIT. URBAN 
EMISSION RATE 
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SCALAR VARY 


ID CATS.  (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) 
BY 


  VV241 0  0.30151E-04 595921.3 4428878.5  1514.9 5.00 7.62 7.62 NO    MONTH  
  VV242 0  0.30151E-04 595921.3 4428871.0  1514.9 5.00 7.62 7.62 NO    MONTH  
  VV243 0  0.30151E-04 595921.3 4428863.5  1514.9 5.00 7.62 7.62 NO    MONTH  
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  VV244 0  0.30151E-04 595921.3 4428856.0  1514.9 5.00 7.62 7.62 NO    MONTH  
  VV245 0  0.30151E-04 595921.3 4428848.0  1515.0 5.00 7.62 7.62 NO    MONTH  
  VV246 0  0.30151E-04 595921.3 4428840.5  1515.1 5.00 7.62 7.62 NO    MONTH  
  VV247 0  0.30151E-04 595921.3 4428833.0  1514.9 5.00 7.62 7.62 NO    MONTH  
  VV248 0  0.30151E-04 595921.3 4428825.5  1514.9 5.00 7.62 7.62 NO    MONTH  
  VV249 0  0.30151E-04 595921.3 4428817.5  1514.9 5.00 7.62 7.62 NO    MONTH  
  VV250 0  0.30151E-04 595921.3 4428810.0  1514.8 5.00 7.62 7.62 NO    MONTH  
  VV251 0  0.30151E-04 595921.3 4428802.5  1514.9 5.00 7.62 7.62 NO    MONTH  
  VV252 0  0.30151E-04 595921.3 4428795.0  1514.9 5.00 7.62 7.62 NO    MONTH  
  VV253 0  0.30151E-04 595921.3 4428787.0  1514.9 5.00 7.62 7.62 NO    MONTH  
  VV254 0  0.30151E-04 595921.3 4428779.5  1514.9 5.00 7.62 7.62 NO    MONTH  
  VV255 0  0.30151E-04 595921.3 4428772.0  1514.8 5.00 7.62 7.62 NO    MONTH  
  VV256 0  0.30151E-04 595921.3 4428764.5  1514.8 5.00 7.62 7.62 NO    MONTH  
  VV257 0  0.30151E-04 595921.3 4428756.5  1514.8 5.00 7.62 7.62 NO    MONTH  
  VV258 0  0.30151E-04 595921.3 4428749.0  1514.9 5.00 7.62 7.62 NO    MONTH  
  VV259 0  0.30151E-04 595921.3 4428741.5  1515.2 5.00 7.62 7.62 NO    MONTH  
  VV260 0  0.30151E-04 595921.3 4428734.0  1515.8 5.00 7.62 7.62 NO    MONTH  
  VV261 0  0.30151E-04 595921.3 4428726.5  1516.6 5.00 7.62 7.62 NO    MONTH  
  VV262 0  0.30151E-04 595921.3 4428718.5  1517.3 5.00 7.62 7.62 NO    MONTH  
  VV263 0  0.30151E-04 595921.3 4428711.0  1517.8 5.00 7.62 7.62 NO    MONTH  
  VV264 0  0.30151E-04 595921.3 4428703.5  1518.0 5.00 7.62 7.62 NO    MONTH  
  VV265 0  0.30151E-04 595921.3 4428696.0  1518.0 5.00 7.62 7.62 NO    MONTH  
  VV266 0  0.30151E-04 595921.3 4428688.0  1517.9 5.00 7.62 7.62 NO    MONTH  
  VV267 0  0.50248E-04 595931.2 4428557.5  1517.7 5.00 7.62 7.62 NO    MONTH  
  VV268 0  0.50248E-04 595931.2 4428550.0  1517.9 5.00 7.62 7.62 NO    MONTH  
  VV269 0  0.50248E-04 595931.2 4428542.5  1517.9 5.00 7.62 7.62 NO    MONTH  
  VV270 0  0.50248E-04 595931.2 4428535.0  1517.9 5.00 7.62 7.62 NO    MONTH  
  VV271 0  0.50248E-04 595931.2 4428527.0  1518.0 5.00 7.62 7.62 NO    MONTH  
  VV272 0  0.50248E-04 595931.2 4428519.5  1518.1 5.00 7.62 7.62 NO    MONTH  
  VV273 0  0.50248E-04 595931.2 4428512.0  1518.1 5.00 7.62 7.62 NO    MONTH  
  VV274 0  0.50248E-04 595931.2 4428504.5  1518.1 5.00 7.62 7.62 NO    MONTH  
  VV275 0  0.50248E-04 595931.2 4428496.5  1518.1 5.00 7.62 7.62 NO    MONTH  
  VV276 0  0.50248E-04 595931.2 4428489.0  1518.1 5.00 7.62 7.62 NO    MONTH  
  VV277 0  0.50248E-04 595931.2 4428481.5  1518.2 5.00 7.62 7.62 NO    MONTH  
  VV278 0  0.50248E-04 595931.2 4428474.0  1518.2 5.00 7.62 7.62 NO    MONTH  
  VV279 0  0.50248E-04 595931.2 4428466.0  1518.2 5.00 7.62 7.62 NO    MONTH  
  VV280 0  0.50248E-04 595931.2 4428458.5  1518.2 5.00 7.62 7.62 NO    MONTH  


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
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  VV281 0  0.50248E-04 595931.2 4428451.0  1518.2 5.00 7.62 7.62 NO    MONTH  
  VV282 0  0.50248E-04 595931.2 4428443.5  1518.1 5.00 7.62 7.62 NO    MONTH  
  VV283 0  0.50248E-04 595931.2 4428435.5  1518.0 5.00 7.62 7.62 NO    MONTH  
  VV284 0  0.50248E-04 595931.2 4428428.0  1518.0 5.00 7.62 7.62 NO    MONTH  
  VV285 0  0.50248E-04 595931.2 4428420.5  1517.9 5.00 7.62 7.62 NO    MONTH  
  VV286 0  0.50248E-04 595931.2 4428413.0  1517.8 5.00 7.62 7.62 NO    MONTH  
  VV287 0  0.50248E-04 595931.2 4428405.0  1517.7 5.00 7.62 7.62 NO    MONTH  
  VV288 0  0.50248E-04 595931.2 4428397.5  1517.7 5.00 7.62 7.62 NO    MONTH  
  VV289 0  0.50248E-04 595931.2 4428390.0  1517.6 5.00 7.62 7.62 NO    MONTH  
  VV290 0  0.50248E-04 595931.2 4428382.5  1517.7 5.00 7.62 7.62 NO    MONTH  
  VV291 0  0.50248E-04 595931.2 4428374.5  1517.8 5.00 7.62 7.62 NO    MONTH  
  VV292 0  0.50248E-04 595931.2 4428367.0  1517.9 5.00 7.62 7.62 NO    MONTH  
  VV293 0  0.50248E-04 595931.2 4428359.5  1518.0 5.00 7.62 7.62 NO    MONTH  
  VV294 0  0.50248E-04 595931.2 4428352.0  1518.2 5.00 7.62 7.62 NO    MONTH  
  VV295 0  0.50248E-04 595931.2 4428344.5  1518.2 5.00 7.62 7.62 NO    MONTH  
  VV296 0  0.50248E-04 595931.2 4428336.5  1518.3 5.00 7.62 7.62 NO    MONTH  
  VV297 0  0.50248E-04 595931.2 4428329.0  1518.4 5.00 7.62 7.62 NO    MONTH  
  VV298 0  0.50248E-04 595931.2 4428321.5  1518.4 5.00 7.62 7.62 NO    MONTH  
  VV299 0  0.50248E-04 595931.2 4428314.0  1518.4 5.00 7.62 7.62 NO    MONTH  
  VV300 0  0.50248E-04 595931.2 4428306.0  1518.4 5.00 7.62 7.62 NO    MONTH  
  VV301 0  0.50248E-04 595931.2 4428298.5  1518.4 5.00 7.62 7.62 NO    MONTH  
  VV302 0  0.50248E-04 595931.2 4428291.0  1518.5 5.00 7.62 7.62 NO    MONTH  
  VV303 0  0.50248E-04 595931.2 4428283.5  1518.5 5.00 7.62 7.62 NO    MONTH  
  VV304 0  0.50248E-04 595931.2 4428275.5  1518.5 5.00 7.62 7.62 NO    MONTH  
  VV305 0  0.50248E-04 595931.2 4428268.0  1518.5 5.00 7.62 7.62 NO    MONTH  
  VV306 0  0.30151E-04 595933.2 4428142.5  1517.2 5.00 7.62 7.62 NO    MONTH  
  VV307 0  0.30151E-04 595933.2 4428135.0  1517.2 5.00 7.62 7.62 NO    MONTH  
  VV308 0  0.30151E-04 595933.2 4428127.0  1517.2 5.00 7.62 7.62 NO    MONTH  
  VV309 0  0.30151E-04 595933.2 4428119.5  1517.2 5.00 7.62 7.62 NO    MONTH  
  VV310 0  0.30151E-04 595933.2 4428112.0  1517.2 5.00 7.62 7.62 NO    MONTH  
  VV311 0  0.30151E-04 595933.2 4428104.5  1517.1 5.00 7.62 7.62 NO    MONTH  
  VV312 0  0.30151E-04 595933.2 4428097.0  1517.1 5.00 7.62 7.62 NO    MONTH  
  VV313 0  0.30151E-04 595933.2 4428089.0  1517.0 5.00 7.62 7.62 NO    MONTH  
  VV314 0  0.30151E-04 595933.2 4428081.5  1516.9 5.00 7.62 7.62 NO    MONTH  
  VV315 0  0.30151E-04 595933.2 4428074.0  1516.9 5.00 7.62 7.62 NO    MONTH  
  VV316 0  0.30151E-04 595933.2 4428066.5  1516.9 5.00 7.62 7.62 NO    MONTH  
  VV317 0  0.30151E-04 595933.2 4428058.5  1516.8 5.00 7.62 7.62 NO    MONTH  
  VV318 0  0.30151E-04 595933.2 4428051.0  1516.8 5.00 7.62 7.62 NO    MONTH  
  VV319 0  0.30151E-04 595933.2 4428043.5  1516.7 5.00 7.62 7.62 NO    MONTH  
  VV320 0  0.30151E-04 595933.2 4428036.0  1516.6 5.00 7.62 7.62 NO    MONTH  
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ID CATS.  (METERS) (METERS) (METERS) (METERS) (METERS) (METERS)
 
BY 


  VV321 0  0.30151E-04 595933.2 4428028.0  1516.4 5.00 7.62 7.62 NO    MONTH  

  VV322 0  0.30151E-04 595933.2 4428020.5  1516.4 5.00 7.62 7.62 NO    MONTH  

  VV323 0  0.30151E-04 595933.2 4428013.0  1516.4 5.00 7.62 7.62 NO    MONTH  

  VV324 0  0.30151E-04 595933.2 4428005.5  1516.4 5.00 7.62 7.62 NO    MONTH  

  VV325 0  0.30151E-04 595933.2 4427997.5  1516.4 5.00 7.62 7.62 NO    MONTH  

  VV326 0  0.30151E-04 595933.2 4427990.0  1516.3 5.00 7.62 7.62 NO    MONTH  

  VV327 0  0.30151E-04 595933.2 4427982.5  1516.3 5.00 7.62 7.62 NO    MONTH  

  VV328 0  0.30151E-04 595933.2 4427975.0  1516.2 5.00 7.62 7.62 NO    MONTH  

  VV329 0  0.30151E-04 595933.2 4427967.0  1516.2 5.00 7.62 7.62 NO    MONTH  

  VV330 0  0.30151E-04 595933.2 4427959.5  1516.2 5.00 7.62 7.62 NO    MONTH  

  VV331 0  0.30151E-04 595933.2 4427952.0  1516.3 5.00 7.62 7.62 NO    MONTH  

  VV332 0  0.30151E-04 595933.2 4427944.5  1516.3 5.00 7.62 7.62 NO    MONTH  

  VV333 0  0.30151E-04 595933.2 4427936.5  1516.3 5.00 7.62 7.62 NO    MONTH  

  VV334 0  0.30151E-04 595933.2 4427929.0  1516.3 5.00 7.62 7.62 NO    MONTH  

  VV335 0  0.30151E-04 595933.2 4427921.5  1516.3 5.00 7.62 7.62 NO    MONTH  

  VV336 0  0.30151E-04 595933.2 4427914.0  1516.3 5.00 7.62 7.62 NO    MONTH  

  VV337 0  0.30151E-04 595933.2 4427906.5  1516.3 5.00 7.62 7.62 NO    MONTH  

  VV338 0  0.30151E-04 595933.2 4427898.5  1516.3 5.00 7.62 7.62 NO    MONTH  

  VV339 0  0.30151E-04 595933.2 4427891.0  1516.3 5.00 7.62 7.62 NO    MONTH  

  VV340 0  0.30151E-04 595933.2 4427883.5  1516.3 5.00 7.62 7.62 NO    MONTH  

  VV341 0  0.30151E-04 595933.2 4427876.0  1516.2 5.00 7.62 7.62 NO    MONTH  

  VV342 0  0.30151E-04 595933.2 4427868.0  1516.2 5.00 7.62 7.62 NO    MONTH  

  VV343 0  0.30151E-04 595933.2 4427860.5  1516.2 5.00 7.62 7.62 NO    MONTH  

  VV344 0  0.30151E-04 595933.2 4427853.0  1516.2 5.00 7.62 7.62 NO    MONTH  

  VV345 0  0.30151E-04 595933.2 4427845.5  1516.1 5.00 7.62 7.62 NO    MONTH  

  HV161 0  0.73369E-03 594775.2 4428404.0  1534.7 5.00 7.62 7.62 NO    MONTH  

  HV162 0  0.73369E-03 594760.1 4428404.0  1535.0 5.00 7.62 7.62 NO    MONTH  

  HV163 0  0.73369E-03 594744.8 4428404.0  1535.1 5.00 7.62 7.62 NO    MONTH  

  HV164 0  0.73369E-03 594729.6 4428404.0  1535.3 5.00 7.62 7.62 NO    MONTH  

  HV165 0  0.73369E-03 594714.3 4428404.0  1535.6 5.00 7.62 7.62 NO    MONTH  

  HV166 0  0.73369E-03 594699.1 4428404.0  1535.9 5.00 7.62 7.62 NO    MONTH  

  HV167 0  0.73369E-03 594683.8 4428404.0  1536.0 5.00 7.62 7.62 NO    MONTH  

  HV168 0  0.73369E-03 594668.6 4428404.0  1536.2 5.00 7.62 7.62 NO    MONTH  

  HV169 0  0.73369E-03 594653.4 4428404.0  1536.4 5.00 7.62 7.62 NO    MONTH  

  HV170 0  0.73369E-03 594638.1 4428404.0  1536.6 5.00 7.62 7.62 NO    MONTH  

  HV171 0  0.73369E-03 594622.9 4428404.0  1536.8 5.00 7.62 7.62 NO    MONTH  

  HV172 0  0.73369E-03 594607.6 4428404.0  1537.1 5.00 7.62 7.62 NO    MONTH  

  HV173 0  0.73369E-03 594592.4 4428404.0  1537.3 5.00 7.62 7.62 NO    MONTH  

  HV174 0  0.73369E-03 594577.2 4428404.0  1537.5 5.00 7.62 7.62 NO    MONTH  

  HV175 0  0.73369E-03 594561.9 4428404.0  1537.9 5.00 7.62 7.62 NO    MONTH  
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NUMBER EMISSION RATE BASE RELEASE INIT.  INIT. URBAN 
EMISSION RATE 


SOURCE PART. (GRAMS/SEC)  X Y ELEV. HEIGHT SY SZ SOURCE 
SCALAR VARY 


ID CATS.  (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) 
BY 


  HV176 0  0.73369E-03 594546.7 4428404.0  1538.1 5.00 7.62 7.62 NO    MONTH  

  HV177 0  0.73369E-03 594531.4 4428404.0  1538.5 5.00 7.62 7.62 NO    MONTH  

  HV178 0  0.73369E-03 594516.2 4428404.0  1538.7 5.00 7.62 7.62 NO    MONTH  

  HV179 0  0.73369E-03 594500.9 4428404.0  1539.2 5.00 7.62 7.62 NO    MONTH  

  VV346 0  0.73369E-03 594500.9 4428411.5  1539.2 5.00 7.62 7.62 NO    MONTH  

  VV347 0  0.73369E-03 594500.9 4428427.0  1538.9 5.00 7.62 7.62 NO    MONTH  

  VV348 0  0.73369E-03 594500.9 4428442.0  1538.8 5.00 7.62 7.62 NO    MONTH  

  VV349 0  0.73369E-03 594500.9 4428457.5  1538.6 5.00 7.62 7.62 NO    MONTH  

  VV350 0  0.73369E-03 594500.9 4428472.5  1538.4 5.00 7.62 7.62 NO    MONTH  

  VV351 0  0.73369E-03 594500.9 4428488.0  1538.6 5.00 7.62 7.62 NO    MONTH  

  VV352 0  0.73369E-03 594500.9 4428503.0  1539.0 5.00 7.62 7.62 NO    MONTH  

  VV353 0  0.73369E-03 594500.9 4428518.5  1539.2 5.00 7.62 7.62 NO    MONTH  

  VV354 0  0.73369E-03 594500.9 4428533.5  1539.9 5.00 7.62 7.62 NO    MONTH  

  VV355 0  0.73369E-03 594500.9 4428549.0  1540.4 5.00 7.62 7.62 NO    MONTH  

  VV356 0  0.73369E-03 594500.9 4428564.0  1540.9 5.00 7.62 7.62 NO    MONTH  

  VV357 0  0.73369E-03 594500.9 4428579.5  1541.4 5.00 7.62 7.62 NO    MONTH  

  VV358 0  0.73369E-03 594500.9 4428594.5  1541.8 5.00 7.62 7.62 NO    MONTH  

  VV359 0  0.73369E-03 594500.9 4428609.5  1542.3 5.00 7.62 7.62 NO    MONTH  

  VV360 0  0.73369E-03 594500.9 4428625.0  1542.7 5.00 7.62 7.62 NO    MONTH  

  VV361 0  0.73369E-03 594500.9 4428640.0  1543.2 5.00 7.62 7.62 NO    MONTH  

  VV362 0  0.73369E-03 594500.9 4428655.5  1543.4 5.00 7.62 7.62 NO    MONTH  

  VV363 0  0.73369E-03 594500.9 4428670.5  1543.7 5.00 7.62 7.62 NO    MONTH  

  VV364 0  0.73369E-03 594500.9 4428686.0  1544.7 5.00 7.62 7.62 NO    MONTH  

  VV365 0  0.73369E-03 594500.9 4428701.0  1546.2 5.00 7.62 7.62 NO    MONTH  

  VV366 0  0.73369E-03 594500.9 4428716.5  1546.5 5.00 7.62 7.62 NO    MONTH  

  VV367 0  0.73369E-03 594500.9 4428731.5  1545.8 5.00 7.62 7.62 NO    MONTH  

  VV368 0  0.73369E-03 594500.9 4428747.0  1545.1 5.00 7.62 7.62 NO    MONTH  

  VV369 0  0.73369E-03 594500.9 4428762.0  1544.6 5.00 7.62 7.62 NO    MONTH  

  VV370 0  0.73369E-03 594500.9 4428777.5  1543.9 5.00 7.62 7.62 NO    MONTH  

  VV371 0  0.73369E-03 594500.9 4428792.5  1543.4 5.00 7.62 7.62 NO    MONTH  

  VV372 0  0.73369E-03 594500.9 4428808.0  1543.2 5.00 7.62 7.62 NO    MONTH  

  VV373 0  0.73369E-03 594500.9 4428823.0  1543.2 5.00 7.62 7.62 NO    MONTH  

  VV374 0  0.73369E-03 594500.9 4428838.5  1542.9 5.00 7.62 7.62 NO    MONTH  

  VV375 0  0.73369E-03 594500.9 4428853.5  1542.5 5.00 7.62 7.62 NO    MONTH  

  VV376 0  0.73369E-03 594500.9 4428869.0  1540.9 5.00 7.62 7.62 NO    MONTH  

  VV377 0  0.73369E-03 594500.9 4428884.0  1539.8 5.00 7.62 7.62 NO    MONTH  

  VV378 0  0.73369E-03 594500.9 4428899.5  1540.1 5.00 7.62 7.62 NO    MONTH  

  VV379 0  0.73369E-03 594500.9 4428914.5  1540.9 5.00 7.62 7.62 NO    MONTH  

  VV380 0  0.73369E-03 594500.9 4428930.0  1541.6 5.00 7.62 7.62 NO    MONTH  

  VV381 0  0.73369E-03 594500.9 4428945.0  1542.1 5.00 7.62 7.62 NO    MONTH  



*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 
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Near Field Air Quality Technical Support Document 


 *** VOLUME SOURCE DATA *** 


NUMBER EMISSION RATE BASE RELEASE INIT.  INIT. URBAN 
EMISSION RATE 


SOURCE PART. (GRAMS/SEC)  X Y ELEV. HEIGHT SY SZ SOURCE 
SCALAR VARY 


ID CATS.  (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) 
BY 


  VV382 0  0.73369E-03 594500.9 4428960.5  1542.9 5.00 7.62 7.62 NO    MONTH  
  VV383 0  0.73369E-03 594500.9 4428975.5  1544.1 5.00 7.62 7.62 NO    MONTH  
  VV384 0  0.73369E-03 594500.9 4428990.5  1545.0 5.00 7.62 7.62 NO    MONTH  
  VV385 0  0.73369E-03 594500.9 4429006.0  1545.6 5.00 7.62 7.62 NO    MONTH  
  VV386 0  0.73369E-03 594500.9 4429021.0  1546.0 5.00 7.62 7.62 NO    MONTH  
  VV387 0  0.73369E-03 594500.9 4429036.5  1546.2 5.00 7.62 7.62 NO    MONTH  
  VV388 0  0.73369E-03 594500.9 4429051.5  1546.6 5.00 7.62 7.62 NO    MONTH  
  VV389 0  0.73369E-03 594500.9 4429067.0  1547.1 5.00 7.62 7.62 NO    MONTH  
  VV390 0  0.73369E-03 594500.9 4429082.0  1547.8 5.00 7.62 7.62 NO    MONTH  
  VV391 0  0.73369E-03 594500.9 4429097.5  1548.3 5.00 7.62 7.62 NO    MONTH  
  VV392 0  0.73369E-03 594500.9 4429112.5  1548.5 5.00 7.62 7.62 NO    MONTH  
  VV393 0  0.73369E-03 594500.9 4429128.0  1548.7 5.00 7.62 7.62 NO    MONTH  
  VV394 0  0.73369E-03 594500.9 4429143.0  1548.7 5.00 7.62 7.62 NO    MONTH  
  VV395 0  0.73369E-03 594500.9 4429158.5  1548.7 5.00 7.62 7.62 NO    MONTH  
  VV396 0  0.73369E-03 594500.9 4429173.5  1548.8 5.00 7.62 7.62 NO    MONTH  
  VV397 0  0.73369E-03 594500.9 4429189.0  1549.0 5.00 7.62 7.62 NO    MONTH  
  VV398 0  0.73369E-03 594500.9 4429204.0  1549.0 5.00 7.62 7.62 NO    MONTH  
  VV399 0  0.73369E-03 594500.9 4429219.5  1549.0 5.00 7.62 7.62 NO    MONTH  
  VV400 0  0.73369E-03 594500.9 4429234.5  1549.0 5.00 7.62 7.62 NO    MONTH  
  VV401 0  0.73369E-03 594500.9 4429250.0  1549.0 5.00 7.62 7.62 NO    MONTH  
  VV402 0  0.73369E-03 594500.9 4429265.0  1549.0 5.00 7.62 7.62 NO    MONTH  
  VV403 0  0.73369E-03 594500.9 4429280.5  1549.0 5.00 7.62 7.62 NO    MONTH  
  VV404 0  0.73369E-03 594500.9 4429295.5  1549.0 5.00 7.62 7.62 NO    MONTH  
  VV405 0  0.73369E-03 594500.9 4429311.0  1549.0 5.00 7.62 7.62 NO    MONTH  
  VV406 0  0.73369E-03 594500.9 4429326.0  1548.7 5.00 7.62 7.62 NO    MONTH  
  VV407 0  0.73369E-03 594500.9 4429341.5  1548.7 5.00 7.62 7.62 NO    MONTH  
  VV408 0  0.73369E-03 594500.9 4429356.5  1548.5 5.00 7.62 7.62 NO    MONTH  
WEF1 0 0.73369E-03  593117.5 4428707.0 1566.1    5.00  7.62 7.62  NO     MONTH   
WEF2 0 0.73369E-03  593132.2 4428710.5 1565.8    5.00  7.62 7.62  NO     MONTH   
WEF3 0 0.73369E-03  593143.3 4428718.0 1565.7    5.00  7.62 7.62  NO     MONTH   
WEF4 0 0.73369E-03  593154.4 4428718.0 1565.5    5.00  7.62 7.62  NO     MONTH   
WEF5 0 0.73369E-03  593165.4 4428721.5 1565.4    5.00  7.62 7.62  NO     MONTH   
WEF6 0 0.73369E-03  593182.2 4428727.5 1565.1    5.00  7.62 7.62  NO     MONTH   
WEF7 0 0.73369E-03  593190.2 4428733.0 1565.1    5.00  7.62 7.62  NO     MONTH   
WEF8 0 0.73369E-03  593203.5 4428738.0 1564.9    5.00  7.62 7.62  NO     MONTH   
WEF9 0 0.73369E-03  593214.1 4428741.0 1564.8    5.00  7.62 7.62  NO     MONTH   
WEF10   0  0.73369E-03 593224.8 4428743.5  1564.7 5.00 7.62 7.62 NO    MONTH  
WEF11   0  0.73369E-03 593232.8 4428749.0  1564.5 5.00 7.62 7.62 NO    MONTH  
WEF12   0  0.73369E-03 593240.7 4428749.0  1564.5 5.00 7.62 7.62 NO    MONTH  
WEF13   0  0.73369E-03 593248.7 4428754.0  1564.5 5.00 7.62 7.62 NO    MONTH  


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
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CONC  DFAULT ELEV   FLGPOL 



 *** VOLUME SOURCE DATA *** 


NUMBER EMISSION RATE BASE RELEASE INIT.  INIT. URBAN 
EMISSION RATE 


SOURCE PART. (GRAMS/SEC)  X Y ELEV. HEIGHT SY SZ SOURCE 
SCALAR VARY 


ID CATS.  (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) 
BY 


WEF14   0  0.73369E-03 593256.6 4428756.5  1564.5 5.00 7.62 7.62 NO    MONTH  

WEF15   0  0.73369E-03 593264.6 4428759.5  1564.4 5.00 7.62 7.62 NO    MONTH  

WEF16   0  0.73369E-03 593275.2 4428764.5  1564.5 5.00 7.62 7.62 NO    MONTH  

WEF17   0  0.73369E-03 593285.9 4428764.5  1564.4 5.00 7.62 7.62 NO    MONTH  

WEF18   0  0.73369E-03 593296.5 4428772.5  1564.2 5.00 7.62 7.62 NO    MONTH  

WEF19   0  0.73369E-03 593307.1 4428772.5  1564.2 5.00 7.62 7.62 NO    MONTH  

WEF20   0  0.73369E-03 593315.1 4428778.0  1564.2 5.00 7.62 7.62 NO    MONTH  

WEF21   0  0.73369E-03 593323.1 4428780.5  1564.1 5.00 7.62 7.62 NO    MONTH  

WEF22   0  0.73369E-03 593331.1 4428783.5  1563.9 5.00 7.62 7.62 NO    MONTH  

WEF23   0  0.73369E-03 593339.0 4428786.0  1563.9 5.00 7.62 7.62 NO    MONTH  

WEF24   0  0.73369E-03 593349.6 4428791.5  1563.9 5.00 7.62 7.62 NO    MONTH  

WEF25   0  0.73369E-03 593357.6 4428794.0  1563.7 5.00 7.62 7.62 NO    MONTH  

WEF26   0  0.73369E-03 593365.6 4428794.0  1563.6 5.00 7.62 7.62 NO    MONTH  

WEF27   0  0.73369E-03 593376.2 4428799.0  1563.6 5.00 7.62 7.62 NO    MONTH  

WEF28   0  0.73369E-03 593381.5 4428802.0  1563.5 5.00 7.62 7.62 NO    MONTH  

WEF29   0  0.73369E-03 593392.1 4428807.0  1563.3 5.00 7.62 7.62 NO    MONTH  

WEF30   0  0.73369E-03 593402.8 4428810.0  1563.3 5.00 7.62 7.62 NO    MONTH  

WEF31   0  0.73369E-03 593413.4 4428812.5  1563.2 5.00 7.62 7.62 NO    MONTH  

WEF33   0  0.73369E-03 593424.0 4428818.0  1563.0 5.00 7.62 7.62 NO    MONTH  

WEF34   0  0.73369E-03 593432.0 4428820.5  1563.0 5.00 7.62 7.62 NO    MONTH  

WEF35   0  0.73369E-03 593437.3 4428823.0  1562.9 5.00 7.62 7.62 NO    MONTH  

WEF36   0  0.73369E-03 593445.2 4428826.0  1562.8 5.00 7.62 7.62 NO    MONTH  

WEF37   0  0.73369E-03 593453.2 4428828.5  1562.6 5.00 7.62 7.62 NO    MONTH  

WEF38   0  0.73369E-03 593458.6 4428831.0  1562.4 5.00 7.62 7.62 NO    MONTH  

WEF39   0  0.73369E-03 593466.5 4428831.0  1562.4 5.00 7.62 7.62 NO    MONTH  

WEF40   0  0.73369E-03 593471.8 4428833.5  1562.4 5.00 7.62 7.62 NO    MONTH  

WEF41   0  0.73369E-03 593477.1 4428836.5  1562.3 5.00 7.62 7.62 NO    MONTH  

WEF43   0  0.73369E-03 593485.1 4428836.5  1562.2 5.00 7.62 7.62 NO    MONTH  

WEF44   0  0.73369E-03 593490.4 4428839.0  1562.1 5.00 7.62 7.62 NO    MONTH  

WEF45   0  0.73369E-03 593498.4 4428844.5  1561.8 5.00 7.62 7.62 NO    MONTH  

WEF46   0  0.73369E-03 593503.7 4428844.5  1561.8 5.00 7.62 7.62 NO    MONTH  

WEF47   0  0.73369E-03 593511.7 4428847.0  1561.8 5.00 7.62 7.62 NO    MONTH  

WEF48   0  0.73369E-03 593517.0 4428849.5  1561.6 5.00 7.62 7.62 NO    MONTH  

WEF49   0  0.73369E-03 593524.9 4428852.5  1561.5 5.00 7.62 7.62 NO    MONTH  

WEF50   0  0.73369E-03 593532.9 4428855.0  1561.5 5.00 7.62 7.62 NO    MONTH  

WEF51   0  0.73369E-03 593538.2 4428860.5  1561.5 5.00 7.62 7.62 NO    MONTH  

WEF52   0  0.73369E-03 593543.6 4428860.5  1561.5 5.00 7.62 7.62 NO    MONTH  

WEF53   0  0.73369E-03 593551.5 4428860.5  1561.5 5.00 7.62 7.62 NO    MONTH  

WEF54   0  0.73369E-03 593559.5 4428865.5  1561.3 5.00 7.62 7.62 NO    MONTH  

WFE55   0  0.73369E-03 593564.8 4428865.5  1561.3 5.00 7.62 7.62 NO    MONTH  
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*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 19 
CONC  DFAULT ELEV   FLGPOL 


 *** VOLUME SOURCE DATA *** 


NUMBER EMISSION RATE BASE RELEASE INIT.  INIT. URBAN 
EMISSION RATE 


SOURCE PART. (GRAMS/SEC)  X Y ELEV. HEIGHT SY SZ SOURCE 
SCALAR VARY 


ID CATS.  (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) 
BY 


WEF55   0  0.73369E-03 593572.8 4428868.5  1561.2 5.00 7.62 7.62 NO    MONTH  

WEF56   0  0.73369E-03 593580.8 4428873.5  1561.1 5.00 7.62 7.62 NO    MONTH  

WEF57   0  0.73369E-03 593588.7 4428873.5  1560.9 5.00 7.62 7.62 NO    MONTH  

WEF58   0  0.73369E-03 593594.0 4428879.0  1560.9 5.00 7.62 7.62 NO    MONTH  

WEF59   0  0.73369E-03 593599.3 4428881.5  1560.8 5.00 7.62 7.62 NO    MONTH  

WEF60   0  0.73369E-03 593604.6 4428881.5  1560.7 5.00 7.62 7.62 NO    MONTH  

WEF61   0  0.73369E-03 593609.9 4428881.5  1560.6 5.00 7.62 7.62 NO    MONTH  

WEF62   0  0.73369E-03 593617.9 4428884.0  1560.6 5.00 7.62 7.62 NO    MONTH  

WEF63   0  0.73369E-03 593623.2 4428887.0  1560.6 5.00 7.62 7.62 NO    MONTH  

WEF64   0  0.73369E-03 593631.2 4428892.0  1560.5 5.00 7.62 7.62 NO    MONTH  

WEF65   0  0.73369E-03 593636.5 4428895.0  1560.3 5.00 7.62 7.62 NO    MONTH  

WEF66   0  0.73369E-03 593644.5 4428895.0  1560.3 5.00 7.62 7.62 NO    MONTH  

WEF67   0  0.73369E-03 593652.4 4428897.5  1560.2 5.00 7.62 7.62 NO    MONTH  

WEF68   0  0.73369E-03 593660.4 4428900.0  1560.0 5.00 7.62 7.62 NO    MONTH  

WEF69   0  0.73369E-03 593668.4 4428905.5  1559.8 5.00 7.62 7.62 NO    MONTH  

WEF70   0  0.73369E-03 593676.4 4428905.5  1559.7 5.00 7.62 7.62 NO    MONTH  

WEF71   0  0.73369E-03 593681.7 4428911.0  1559.7 5.00 7.62 7.62 NO    MONTH  

WEF72   0  0.73369E-03 593687.0 4428913.5  1559.6 5.00 7.62 7.62 NO    MONTH  

WEF73   0  0.73369E-03 593695.0 4428916.0  1559.4 5.00 7.62 7.62 NO    MONTH  

WEF74   0  0.73369E-03 593702.9 4428916.0  1559.3 5.00 7.62 7.62 NO    MONTH  

WEF75   0  0.73369E-03 593708.2 4428916.0  1559.2 5.00 7.62 7.62 NO    MONTH  

WEF76   0  0.73369E-03 593713.6 4428921.5  1559.1 5.00 7.62 7.62 NO    MONTH  

WEF77   0  0.73369E-03 593721.6 4428924.0  1559.1 5.00 7.62 7.62 NO    MONTH  

WEF78   0  0.73369E-03 593727.8 4428925.5  1559.1 5.00 7.62 7.62 NO    MONTH  

WEF79   0  0.73369E-03 593738.2 4428926.5  1558.8 5.00 7.62 7.62 NO    MONTH  

WEF81   0  0.73369E-03 593745.2 4428932.0  1558.7 5.00 7.62 7.62 NO    MONTH  

WEF82   0  0.73369E-03 593753.6 4428933.5  1558.7 5.00 7.62 7.62 NO    MONTH  

WEF83   0  0.73369E-03 593761.4 4428935.5  1558.7 5.00 7.62 7.62 NO    MONTH  

WEF84   0  0.73369E-03 593766.8 4428938.0  1558.5 5.00 7.62 7.62 NO    MONTH  

WEF85   0  0.73369E-03 593773.3 4428941.5  1558.4 5.00 7.62 7.62 NO    MONTH  

WEF86   0  0.73369E-03 593779.2 4428943.5  1558.4 5.00 7.62 7.62 NO    MONTH  

WEF87   0  0.73369E-03 593785.2 4428945.5  1558.3 5.00 7.62 7.62 NO    MONTH  

WEF88   0  0.73369E-03 593791.1 4428947.5  1558.1 5.00 7.62 7.62 NO    MONTH  

WEF89   0  0.73369E-03 593799.0 4428951.5  1558.1 5.00 7.62 7.62 NO    MONTH  

WEF90   0  0.73369E-03 593806.9 4428953.5  1557.9 5.00 7.62 7.62 NO    MONTH  

WEF91   0  0.73369E-03 593812.9 4428955.5  1557.8 5.00 7.62 7.62 NO    MONTH  

WEF92   0  0.73369E-03 593817.9 4428957.0  1557.8 5.00 7.62 7.62 NO    MONTH  

WEF93   0  0.73369E-03 593824.9 4428960.0  1557.7 5.00 7.62 7.62 NO    MONTH  
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WEF94   0  0.73369E-03 593830.4 4428960.5  1557.5 5.00 7.62 7.62 NO    MONTH  
WEF95   0  0.73369E-03 593835.9 4428964.0  1557.5 5.00 7.62 7.62 NO    MONTH  


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 20 
CONC  DFAULT ELEV   FLGPOL 


 *** VOLUME SOURCE DATA *** 


NUMBER EMISSION RATE BASE RELEASE INIT.  INIT. URBAN 
EMISSION RATE 


SOURCE PART. (GRAMS/SEC)  X Y ELEV. HEIGHT SY SZ SOURCE 
SCALAR VARY 


ID CATS.  (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) 
BY 


WEF96   0  0.73369E-03 593842.6 4428966.5  1557.5 5.00 7.62 7.62 NO    MONTH  
WEF97   0  0.73369E-03 593850.2 4428969.0  1557.3 5.00 7.62 7.62 NO    MONTH  
WEF98   0  0.73369E-03 593855.7 4428971.5  1557.2 5.00 7.62 7.62 NO    MONTH  
WEF99   0  0.73369E-03 593866.2 4428975.0  1557.1 5.00 7.62 7.62 NO    MONTH  
WEF100 0  0.73369E-03 593872.2 4428977.0  1557.0 5.00 7.62 7.62 NO    MONTH  
WEF101 0  0.73369E-03 593878.9 4428979.0  1556.9 5.00 7.62 7.62 NO    MONTH  
WEF102 0  0.73369E-03 593885.3 4428982.0  1556.9 5.00 7.62 7.62 NO    MONTH  
WEF103 0  0.73369E-03 593889.8 4428983.0  1556.8 5.00 7.62 7.62 NO    MONTH  
WEF104 0  0.73369E-03 593894.4 4428983.5  1556.7 5.00 7.62 7.62 NO    MONTH  
WEF105 0  0.73369E-03 593898.9 4428986.5  1556.6 5.00 7.62 7.62 NO    MONTH  
WEF106 0  0.73369E-03 593898.9 4429001.5  1556.6 5.00 7.62 7.62 NO    MONTH  
WEF107 0  0.73369E-03 593898.9 4429017.0  1556.3 5.00 7.62 7.62 NO    MONTH  
WEF108 0  0.73369E-03 593898.9 4429032.0  1556.3 5.00 7.62 7.62 NO    MONTH  
WEF109 0  0.73369E-03 593898.9 4429047.5  1556.1 5.00 7.62 7.62 NO    MONTH  
WEF110 0  0.73369E-03 593898.9 4429062.5  1556.0 5.00 7.62 7.62 NO    MONTH  
WEF111 0  0.73369E-03 593898.9 4429078.0  1556.0 5.00 7.62 7.62 NO    MONTH  
WEF112 0  0.73369E-03 593898.9 4429093.0  1555.7 5.00 7.62 7.62 NO    MONTH  
WEF113 0  0.73369E-03 593898.9 4429108.5  1555.7 5.00 7.62 7.62 NO    MONTH  
WEF114 0  0.73369E-03 593898.9 4429123.5  1555.4 5.00 7.62 7.62 NO    MONTH  
WEF115 0  0.73369E-03 593898.9 4429139.0  1555.4 5.00 7.62 7.62 NO    MONTH  


*** AERMOD - VERSION 07026 ***    *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 21 
CONC  DFAULT ELEV   FLGPOL 


*** SOURCE IDs DEFINING SOURCE GROUPS *** 


GROUP ID  SOURCE IDs 
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ALL WEFG  , H11 , H15 , H16 , H28 , H30 , H32 , H45 , H47  , H49 , HV1  , 
HV2 , 


 HV3   , HV4 , HV5 , HV6 , HV7  , HV8 , HV9 , HV10  , HV11   , HV12   , HV13 
, HV14   , 


HV15    , HV16    , HV17    , HV18    , HV19    , HV20  , HV21  , HV22    , HV23  , HV24  , 
HV25    , HV26  , 


HV27    , HV28    , HV29    , HV30    , HV31    , HV32  , HV33  , HV34    , HV35  , HV36  , 
HV37    , HV38  , 


HV39    , HV40    , HV41    , HV42    , HV43    , HV44  , HV45  , HV46    , HV47  , HV48  , 
HV49    , HV50  , 


HV51    , HV52    , HV53    , HV54    , HV55    , HV56  , HV57  , HV58    , HV59  , HV60  , 
HV61    , HV62  , 


HV63    , HV64    , HV65    , HV66    , HV67    , HV68  , HV69  , HV70    , HV71  , HV72  , 
HV73    , HV74  , 


HV75    , HV76    , HV77    , HV78    , HV79    , HV80  , HV81  , HV82    , HV83  , HV84  , 
HV85    , HV86  , 


HV87    , HV88    , HV89    , HV90    , HV91    , HV92  , HV93  , HV94    , HV95  , HV96  , 
HV97    , HV98  , 


 HV99    , HV100  , HV101   , HV102   , HV103 , HV104   , HV105   , HV106   , HV107   , HV108 
, HV109   , HV110 , 


HV111   , HV112   , HV113  , HV114   , HV115  , HV116  , HV117  , HV118   , HV119  , 
HV120   , HV121   , HV122   , 


HV123   , HV124   , HV125  , HV126   , HV127  , HV128  , HV129  , HV130   , HV131  , 
HV132   , HV133   , HV134   , 


HV135   , HV136   , HV137  , HV138   , HV139  , HV140  , HV141  , HV142   , HV143  , 
HV144   , HV145   , HV146   , 


HV147   , HV148   , HV149  , HV150   , HV151  , HV152  , HV153  , HV154   , HV155  , 
HV156   , HV157   , HV158   , 


HV159   , HV160   , VV1     , VV2     , VV3  , VV4     , VV5     , VV6  , VV7     , VV8     , VV9 
, VV10   , 


VV11    , VV12    , VV13    , VV14    , VV15    , VV16  , VV17  , VV18    , VV19  , VV20  , 
VV21    , VV22  , 


VV23    , VV24    , VV25    , VV26    , VV27    , VV28  , VV29  , VV30    , VV31  , VV32  , 
VV33    , VV34  , 


VV35    , VV36    , VV37    , VV38    , VV39    , VV40  , VV41  , VV42    , VV43  , VV44  , 
VV45    , VV46  , 


VV47    , VV48    , VV49    , VV50    , VV51    , VV52  , VV53  , VV54    , VV55  , VV56  , 
VV57    , VV58  , 
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VV59    , VV60    , VV61    , VV62    , VV63    , VV64  , VV65  , VV66    , VV67  , VV68  , 
VV69    , VV70  , 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 22 
CONC  DFAULT ELEV   FLGPOL 


*** SOURCE IDs DEFINING SOURCE GROUPS *** 


GROUP ID  SOURCE IDs 


VV71    , VV72    , VV73    , VV74    , VV75    , VV76  , VV77  , VV78    , VV79  , VV80  , 
VV81    , VV82  , 


VV83    , VV84    , VV85    , VV86    , VV87    , VV88  , VV89  , VV90    , VV91  , VV92  , 
VV93    , VV94  , 


 VV95    , VV96    , VV97    , VV98  , VV99    , VV100   , VV101   , VV102   , VV103   , VV104  , 
VV105   , VV106   , 


VV107   , VV108   , VV109  , VV110   , VV111  , VV112  , VV113  , VV114   , VV115  , 
VV116   , VV117   , VV118   , 


VV119   , VV120   , VV121  , VV122   , VV123  , VV124  , VV125  , VV126   , VV127  , 
VV128   , VV129   , VV130   , 


VV131   , VV132   , VV133  , VV134   , VV135  , VV136  , VV137  , VV138   , VV139  , 
VV140   , VV141   , VV142   , 


VV143   , VV144   , VV145  , VV146   , VV147  , VV148  , VV149  , VV150   , VV151  , 
VV152   , VV153   , VV154   , 


VV155   , VV156   , VV157  , VV158   , VV159  , VV160  , VV161  , VV162   , VV163  , 
VV164   , VV165   , VV166   , 


VV167   , VV168   , VV169  , VV170   , VV171  , VV172  , VV173  , VV174   , VV175  , 
VV176   , VV177   , VV178   , 


VV179   , VV180   , VV181  , VV182   , VV183  , VV184  , VV185  , VV186   , VV187  , 
VV188   , VV189   , VV190   , 


VV191   , VV192   , VV193  , VV194   , VV195  , VV196  , VV197  , VV198   , VV199  , 
VV200   , VV201   , VV202   , 


VV203   , VV204   , VV205  , VV206   , VV207  , VV208  , VV209  , VV210   , VV211  , 
VV212   , VV213   , VV214   , 


VV215   , VV216   , VV217  , VV218   , VV219  , VV220  , VV221  , VV222   , VV223  , 
VV224   , VV225   , VV226   , 
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VV227   , VV228   , VV229  , VV230   , VV231  , VV232  , VV233  , VV234   , VV235  , 
VV236   , VV237   , VV238   , 


VV239   , VV240   , VV241  , VV242   , VV243  , VV244  , VV245  , VV246   , VV247  , 
VV248   , VV249   , VV250   , 


VV251   , VV252   , VV253  , VV254   , VV255  , VV256  , VV257  , VV258   , VV259  , 
VV260   , VV261   , VV262   , 


VV263   , VV264   , VV265  , VV266   , VV267  , VV268  , VV269  , VV270   , VV271  , 
VV272   , VV273   , VV274   , 


VV275   , VV276   , VV277  , VV278   , VV279  , VV280  , VV281  , VV282   , VV283  , 
VV284   , VV285   , VV286   , 


VV287   , VV288   , VV289  , VV290   , VV291  , VV292  , VV293  , VV294   , VV295  , 
VV296   , VV297   , VV298   , 


VV299   , VV300   , VV301  , VV302   , VV303  , VV304  , VV305  , VV306   , VV307  , 
VV308   , VV309   , VV310   , 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 23 
CONC  DFAULT ELEV   FLGPOL 


*** SOURCE IDs DEFINING SOURCE GROUPS *** 


GROUP ID  SOURCE IDs 


VV311   , VV312   , VV313  , VV314   , VV315  , VV316  , VV317  , VV318   , VV319  , 
VV320   , VV321   , VV322   , 


VV323   , VV324   , VV325  , VV326   , VV327  , VV328  , VV329  , VV330   , VV331  , 
VV332   , VV333   , VV334   , 


VV335   , VV336   , VV337  , VV338   , VV339  , VV340  , VV341  , VV342   , VV343  , 
VV344   , VV345   , HV161   , 


HV162   , HV163   , HV164  , HV165   , HV166  , HV167  , HV168  , HV169   , HV170  , 
HV171   , HV172   , HV173   , 


HV174   , HV175   , HV176  , HV177   , HV178  , HV179  , VV346  , VV347   , VV348  , 
VV349   , VV350   , VV351   , 


VV352   , VV353   , VV354  , VV355   , VV356  , VV357  , VV358  , VV359   , VV360  , 
VV361   , VV362   , VV363   , 


VV364   , VV365   , VV366  , VV367   , VV368  , VV369  , VV370  , VV371   , VV372  , 
VV373   , VV374   , VV375   , 
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VV376   , VV377   , VV378  , VV379   , VV380  , VV381  , VV382  , VV383   , VV384  , 
VV385   , VV386   , VV387   , 


VV388   , VV389   , VV390  , VV391   , VV392  , VV393  , VV394  , VV395   , VV396  , 
VV397   , VV398   , VV399   , 


 VV400   , VV401  , VV402  , VV403  , VV404  , VV405  , VV406  , VV407   , VV408  , WEF1 
, WEF2   , WEF3   , 


WEF4   , WEF5  , WEF6 , WEF7 , WEF8    , WEF9   , WEF10  , WEF11   , WEF12 , 
WEF13   , WEF14   , WEF15  , 


WEF16   , WEF17  , WEF18  , WEF19  , WEF20   , WEF21  , WEF22  , WEF23  , WEF24   , 
WEF25   , WEF26   , WEF27  , 


WEF28   , WEF29  , WEF30  , WEF31  , WEF33   , WEF34  , WEF35  , WEF36  , WEF37   , 
WEF38   , WEF39   , WEF40  , 


WEF41   , WEF43  , WEF44  , WEF45  , WEF46   , WEF47  , WEF48  , WEF49  , WEF50   , 
WEF51   , WEF52   , WEF53  , 


WEF54   , WFE55  , WEF55  , WEF56  , WEF57   , WEF58  , WEF59  , WEF60  , WEF61   , 
WEF62   , WEF63   , WEF64  , 


WEF65   , WEF66  , WEF67  , WEF68  , WEF69   , WEF70  , WEF71  , WEF72  , WEF73   , 
WEF74   , WEF75   , WEF76  , 


WEF77   , WEF78  , WEF79  , WEF81  , WEF82   , WEF83  , WEF84  , WEF85  , WEF86   , 
WEF87   , WEF88   , WEF89  , 


WEF90   , WEF91  , WEF92  , WEF93  , WEF94   , WEF95  , WEF96  , WEF97  , WEF98   , 
WEF99   , WEF100  , WEF101  , 


WEF102  , WEF103  , WEF104  , WEF105  , WEF106  , WEF107  , WEF108  , WEF109  , 
WEF110  , WEF111 , WEF112  , WEF113  , 


WEF114  , WEF115  , 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 24 
CONC  DFAULT ELEV   FLGPOL 


 *** DIRECTION SPECIFIC BUILDING DIMENSIONS *** 


SOURCE ID: WEFG
 IFV  BH BW  BL XADJ YADJ  IFV  BH  BW  BL  XADJ  YADJ 


1 3.7, 28.2, 23.0,   -3.4,  -11.1, 2 3.7, 26.6,  25.3, -2.7,   -9.4, 
3  3.7,   24.1,  26.8,  -2.0, -7.3, 4 3.7, 20.9, 27.5, -1.1,  -5.1,
 5  3.7,   17.1,  27.4,  -0.3, -2.7, 6 3.7, 12.8, 26.8, 0.6, -0.2, 
7 3.7, 12.3, 27.9,  0.2, 1.4,  8 3.7,  16.4,   28.9,  -0.9,  3.7, 
9 3.7, 20.0, 29.0,  -2.0, 6.0, 10 3.7, 23.0,  28.2, -3.0, 8.1,


 11 3.7, 25.3, 26.6,  -3.9, 9.9,  12   3.7,   26.8, 24.1,  -4.7,  11.4, 
13 3.7, 27.5, 20.9,  -5.4, 12.6, 14 3.7, 27.4,  17.1, -5.9, 13.4, 
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15 3.7, 26.8, 12.8,  -6.2, 14.0, 16 3.7, 27.9,  12.3, -7.5, 14.1, 
17 3.7, 28.9, 16.4, -11.9,   13.5, 18  3.7, 29.0, 20.0,  -16.0, 12.5, 
19 3.7, 28.2, 23.0, -19.6,   11.1, 20  3.7, 26.6, 25.3,  -22.6, 9.4, 
21 3.7, 24.1, 26.8, -24.9,   7.3, 22 3.7, 20.9,   27.5, -26.4,  5.1, 
23 3.7, 17.1, 27.4, -27.1,   2.7, 24 3.7, 12.8,   26.8, -27.4,  0.2, 
25 3.7, 12.3, 27.9, -28.1,   -1.4, 26 3.7, 16.4,   28.9, -28.0, -3.7, 
27 3.7, 20.0, 29.0, -27.0,   -6.0, 28 3.7, 23.0,   28.2, -25.2, -8.1, 
29 3.7, 25.3, 26.6, -22.6,   -9.9,  30 3.7, 26.8,   24.1, -19.4,  -11.4, 
31 3.7, 27.5, 20.9, -15.5,  -12.6, 32  3.7, 27.4, 17.1,  -11.2,  -13.4, 
33 3.7, 26.8, 12.8,  -6.6,  -14.0, 34 3.7, 27.9,  12.3, -4.8,  -14.1, 
35 3.7, 28.9, 16.4,  -4.5,  -13.5, 36 3.7, 29.0,  20.0, -4.0,  -12.5, 


SOURCE ID: H11 
 IFV  BH BW  BL XADJ YADJ  IFV  BH  BW  BL  XADJ


1 0.0, 0.0,  0.0, 0.0,  0.0, 2 6.1,  5.0, 8.0, 10.1,  3.1, 
3 6.1, 5.0,  7.6, 9.5,  5.5, 4 0.0,  0.0, 0.0,  0.0,  0.0, 
5 0.0, 0.0,  0.0, 0.0,  0.0, 6 0.0,  0.0, 0.0,  0.0,  0.0, 
7 0.0, 0.0,  0.0, 0.0,  0.0, 8 0.0,  0.0, 0.0,  0.0,  0.0, 
9 0.0, 0.0,  0.0, 0.0,  0.0, 10  0.0, 0.0,  0.0, 0.0, 0.0, 
11 0.0,  0.0, 0.0,  0.0, 0.0, 12 0.0,  0.0, 0.0, 0.0,  0.0, 
13 0.0,  0.0, 0.0,  0.0, 0.0, 14 0.0,  0.0, 0.0, 0.0,  0.0, 
15 0.0,  0.0, 0.0,  0.0, 0.0, 16 0.0,  0.0, 0.0, 0.0,  0.0, 


  17 6.1,  4.4, 8.2, -17.8, 4.3, 18 6.1, 3.7,  3.7,  -13.8, 1.9,
 19 6.1,  4.4, 8.2, -18.4, -0.6,  20 6.1, 5.0,  8.0,  -18.0,   -3.1, 
21 6.1,  5.0, 7.6, -17.1, -5.5,  22 0.0, 0.0,  0.0, 0.0,  0.0,


 23 0.0,  0.0, 0.0,  0.0, 0.0, 24 0.0,  0.0, 0.0, 0.0,  0.0, 
25 0.0,  0.0, 0.0,  0.0, 0.0, 26 0.0,  0.0, 0.0, 0.0,  0.0, 
27 0.0,  0.0, 0.0,  0.0, 0.0, 28 0.0,  0.0, 0.0, 0.0,  0.0, 
29 0.0,  0.0, 0.0,  0.0, 0.0, 30 0.0,  0.0, 0.0, 0.0,  0.0, 
31 0.0,  0.0, 0.0,  0.0, 0.0, 32 0.0,  0.0, 0.0, 0.0,  0.0, 
33 0.0,  0.0, 0.0,  0.0, 0.0, 34 0.0,  0.0, 0.0, 0.0,  0.0, 
35 0.0,  0.0, 0.0,  0.0, 0.0, 36 0.0,  0.0, 0.0, 0.0,  0.0, 


SOURCE ID: H15 
 IFV  BH BW  BL XADJ YADJ  IFV  BH  BW  BL  XADJ


1 0.0, 0.0,  0.0, 0.0,  0.0, 2 6.1,  5.0, 7.9, 10.1,  3.1, 
3 6.1, 5.0,  7.6, 9.5,  5.5, 4 0.0,  0.0, 0.0,  0.0,  0.0, 
5 0.0, 0.0,  0.0, 0.0,  0.0, 6 0.0,  0.0, 0.0,  0.0,  0.0, 
7 0.0, 0.0,  0.0, 0.0,  0.0, 8 0.0,  0.0, 0.0,  0.0,  0.0, 
9 0.0, 0.0,  0.0, 0.0,  0.0, 10  0.0, 0.0,  0.0, 0.0, 0.0, 
11 0.0,  0.0, 0.0,  0.0, 0.0, 12 0.0,  0.0, 0.0, 0.0,  0.0, 
13 0.0,  0.0, 0.0,  0.0, 0.0, 14 0.0,  0.0, 0.0, 0.0,  0.0, 
15 0.0,  0.0, 0.0,  0.0, 0.0, 16 0.0,  0.0, 0.0, 0.0,  0.0, 


  17 6.1,  4.4, 8.1, -17.8, 4.3, 18 6.1, 3.7,  3.7,  -13.8, 1.9,
 19 6.1,  4.4, 8.1, -18.4, -0.6,  20 6.1, 5.0,  7.9,  -18.0,   -3.1, 
21 6.1,  5.0, 7.6, -17.1, -5.5,  22 0.0, 0.0,  0.0, 0.0,  0.0,


 23 0.0,  0.0, 0.0,  0.0, 0.0, 24 0.0,  0.0, 0.0, 0.0,  0.0, 
25 0.0,  0.0, 0.0,  0.0, 0.0, 26 0.0,  0.0, 0.0, 0.0,  0.0, 
27 0.0,  0.0, 0.0,  0.0, 0.0, 28 0.0,  0.0, 0.0, 0.0,  0.0, 
29 0.0,  0.0, 0.0,  0.0, 0.0, 30 0.0,  0.0, 0.0, 0.0,  0.0, 
31 0.0,  0.0, 0.0,  0.0, 0.0, 32 0.0,  0.0, 0.0, 0.0,  0.0, 
33 0.0,  0.0, 0.0,  0.0, 0.0, 34 0.0,  0.0, 0.0, 0.0,  0.0, 
35 0.0,  0.0, 0.0,  0.0, 0.0, 36 0.0,  0.0, 0.0, 0.0,  0.0, 


YADJ 


YADJ 
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SOURCE ID: H16 

 IFV  BH BW  BL XADJ YADJ  IFV  BH  BW  BL  XADJ  YADJ 


1 0.0, 0.0,  0.0, 0.0,  0.0, 2 6.1,  5.0, 7.9, 10.1,  3.1, 
3 6.1, 5.0,  7.6, 9.5,  5.5, 4 0.0,  0.0, 0.0,  0.0,  0.0, 
5 0.0, 0.0,  0.0, 0.0,  0.0, 6 0.0,  0.0, 0.0,  0.0,  0.0, 
7 0.0, 0.0,  0.0, 0.0,  0.0, 8 0.0,  0.0, 0.0,  0.0,  0.0, 
9 0.0, 0.0,  0.0, 0.0,  0.0, 10  0.0, 0.0,  0.0, 0.0, 0.0, 
11 0.0,  0.0, 0.0,  0.0, 0.0, 12 0.0,  0.0, 0.0, 0.0,  0.0, 
13 0.0,  0.0, 0.0,  0.0, 0.0, 14 0.0,  0.0, 0.0, 0.0,  0.0, 
15 0.0,  0.0, 0.0,  0.0, 0.0, 16 0.0,  0.0, 0.0, 0.0,  0.0, 


  17 6.1,  4.4, 8.2, -17.8, 4.3, 18 6.1, 3.7,  3.7,  -18.4, 1.9,
 19 6.1,  4.4, 8.2, -18.4, -0.6,  20 6.1, 5.0,  7.9,  -18.0,   -3.1, 
21 6.1,  5.0, 7.6, -17.1, -5.5,  22 0.0, 0.0,  0.0, 0.0,  0.0,


 23 0.0,  0.0, 0.0,  0.0, 0.0, 24 0.0,  0.0, 0.0, 0.0,  0.0, 
25 0.0,  0.0, 0.0,  0.0, 0.0, 26 0.0,  0.0, 0.0, 0.0,  0.0, 
27 0.0,  0.0, 0.0,  0.0, 0.0, 28 0.0,  0.0, 0.0, 0.0,  0.0, 
29 0.0,  0.0, 0.0,  0.0, 0.0, 30 0.0,  0.0, 0.0, 0.0,  0.0, 
31 0.0,  0.0, 0.0,  0.0, 0.0, 32 0.0,  0.0, 0.0, 0.0,  0.0, 
33 0.0,  0.0, 0.0,  0.0, 0.0, 34 0.0,  0.0, 0.0, 0.0,  0.0, 
35 0.0,  0.0, 0.0,  0.0, 0.0, 36 0.0,  0.0, 0.0, 0.0,  0.0, 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 25 
CONC  DFAULT ELEV   FLGPOL 


 *** DIRECTION SPECIFIC BUILDING DIMENSIONS *** 


SOURCE ID: H28 
 IFV  BH BW  BL XADJ YADJ  IFV  BH  BW  BL  XADJ  YADJ 


1 0.0, 0.0,  0.0, 0.0,  0.0, 2 6.1,  5.0, 7.9, 10.1,  3.1, 
3 6.1, 5.0,  7.6, 9.5,  5.5, 4 0.0,  0.0, 0.0,  0.0,  0.0, 
5 0.0, 0.0,  0.0, 0.0,  0.0, 6 0.0,  0.0, 0.0,  0.0,  0.0, 
7 0.0, 0.0,  0.0, 0.0,  0.0, 8 0.0,  0.0, 0.0,  0.0,  0.0, 
9 0.0, 0.0,  0.0, 0.0,  0.0, 10  0.0, 0.0,  0.0, 0.0, 0.0, 
11 0.0,  0.0, 0.0,  0.0, 0.0, 12 0.0,  0.0, 0.0, 0.0,  0.0, 
13 0.0,  0.0, 0.0,  0.0, 0.0, 14 0.0,  0.0, 0.0, 0.0,  0.0, 
15 0.0,  0.0, 0.0,  0.0, 0.0, 16 0.0,  0.0, 0.0, 0.0,  0.0, 


  17 6.1,  4.4, 8.2, -17.8, 4.3, 18 6.1, 3.7,  3.7,  -18.4, 1.9,
 19 6.1,  4.4, 8.2, -18.4, -0.6,  20 6.1, 5.0,  7.9,  -18.0,   -3.1, 
21 6.1,  5.0, 7.6, -17.1, -5.5,  22 0.0, 0.0,  0.0, 0.0,  0.0,


 23 0.0,  0.0, 0.0,  0.0, 0.0, 24 0.0,  0.0, 0.0, 0.0,  0.0, 
25 0.0,  0.0, 0.0,  0.0, 0.0, 26 0.0,  0.0, 0.0, 0.0,  0.0, 
27 0.0,  0.0, 0.0,  0.0, 0.0, 28 0.0,  0.0, 0.0, 0.0,  0.0, 
29 0.0,  0.0, 0.0,  0.0, 0.0, 30 0.0,  0.0, 0.0, 0.0,  0.0, 
31 0.0,  0.0, 0.0,  0.0, 0.0, 32 0.0,  0.0, 0.0, 0.0,  0.0, 
33 0.0,  0.0, 0.0,  0.0, 0.0, 34 0.0,  0.0, 0.0, 0.0,  0.0, 
35 0.0,  0.0, 0.0,  0.0, 0.0, 36 0.0,  0.0, 0.0, 0.0,  0.0, 


SOURCE ID: H30 
 IFV  BH BW  BL XADJ YADJ  IFV  BH  BW  BL  XADJ  YADJ 
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1 0.0, 0.0,  0.0, 0.0,  0.0, 2 6.1,  5.0, 7.9, 10.1,  3.1, 
3 6.1, 5.0,  7.6, 9.5,  5.5, 4 0.0,  0.0, 0.0,  0.0,  0.0, 
5 0.0, 0.0,  0.0, 0.0,  0.0, 6 0.0,  0.0, 0.0,  0.0,  0.0, 
7 0.0, 0.0,  0.0, 0.0,  0.0, 8 0.0,  0.0, 0.0,  0.0,  0.0, 
9 0.0, 0.0,  0.0, 0.0,  0.0, 10  0.0, 0.0,  0.0, 0.0, 0.0, 
11 0.0,  0.0, 0.0,  0.0, 0.0, 12 0.0,  0.0, 0.0, 0.0,  0.0, 
13 0.0,  0.0, 0.0,  0.0, 0.0, 14 0.0,  0.0, 0.0, 0.0,  0.0, 
15 0.0,  0.0, 0.0,  0.0, 0.0, 16 0.0,  0.0, 0.0, 0.0,  0.0, 


  17 6.1,  4.4, 8.1, -17.8, 4.3, 18 6.1, 3.7,  3.7,  -13.8, 1.9,
 19 6.1,  4.4, 8.1, -18.4, -0.6,  20 6.1, 5.0,  7.9,  -18.0,   -3.1, 
21 6.1,  5.0, 7.6, -17.1, -5.5,  22 0.0, 0.0,  0.0, 0.0,  0.0,


 23 0.0,  0.0, 0.0,  0.0, 0.0, 24 0.0,  0.0, 0.0, 0.0,  0.0, 
25 0.0,  0.0, 0.0,  0.0, 0.0, 26 0.0,  0.0, 0.0, 0.0,  0.0, 
27 0.0,  0.0, 0.0,  0.0, 0.0, 28 0.0,  0.0, 0.0, 0.0,  0.0, 
29 0.0,  0.0, 0.0,  0.0, 0.0, 30 0.0,  0.0, 0.0, 0.0,  0.0, 
31 0.0,  0.0, 0.0,  0.0, 0.0, 32 0.0,  0.0, 0.0, 0.0,  0.0, 
33 0.0,  0.0, 0.0,  0.0, 0.0, 34 0.0,  0.0, 0.0, 0.0,  0.0, 
35 0.0,  0.0, 0.0,  0.0, 0.0, 36 0.0,  0.0, 0.0, 0.0,  0.0, 


SOURCE ID: H32 
 IFV  BH BW  BL XADJ YADJ  IFV  BH  BW  BL  XADJ  YADJ 


1 0.0, 0.0,  0.0, 0.0,  0.0, 2 6.1,  5.0, 7.9, 10.1,  3.1, 
3 6.1, 5.0,  7.6, 9.5,  5.5, 4 0.0,  0.0, 0.0,  0.0,  0.0, 
5 0.0, 0.0,  0.0, 0.0,  0.0, 6 0.0,  0.0, 0.0,  0.0,  0.0, 
7 0.0, 0.0,  0.0, 0.0,  0.0, 8 0.0,  0.0, 0.0,  0.0,  0.0, 
9 0.0, 0.0,  0.0, 0.0,  0.0, 10  0.0, 0.0,  0.0, 0.0, 0.0, 
11 0.0,  0.0, 0.0,  0.0, 0.0, 12 0.0,  0.0, 0.0, 0.0,  0.0, 
13 0.0,  0.0, 0.0,  0.0, 0.0, 14 0.0,  0.0, 0.0, 0.0,  0.0, 
15 0.0,  0.0, 0.0,  0.0, 0.0, 16 0.0,  0.0, 0.0, 0.0,  0.0, 


  17 6.1,  4.4, 8.2, -17.8, 4.3, 18 6.1, 3.7,  3.7,  -18.4, 1.9,
 19 6.1,  4.4, 8.2, -18.4, -0.6,  20 6.1, 5.0,  7.9,  -18.0,   -3.1, 
21 6.1,  5.0, 7.6, -17.1, -5.5,  22 0.0, 0.0,  0.0, 0.0,  0.0,


 23 0.0,  0.0, 0.0,  0.0, 0.0, 24 0.0,  0.0, 0.0, 0.0,  0.0, 
25 0.0,  0.0, 0.0,  0.0, 0.0, 26 0.0,  0.0, 0.0, 0.0,  0.0, 
27 0.0,  0.0, 0.0,  0.0, 0.0, 28 0.0,  0.0, 0.0, 0.0,  0.0, 
29 0.0,  0.0, 0.0,  0.0, 0.0, 30 0.0,  0.0, 0.0, 0.0,  0.0, 
31 0.0,  0.0, 0.0,  0.0, 0.0, 32 0.0,  0.0, 0.0, 0.0,  0.0, 
33 0.0,  0.0, 0.0,  0.0, 0.0, 34 0.0,  0.0, 0.0, 0.0,  0.0, 
35 0.0,  0.0, 0.0,  0.0, 0.0, 36 0.0,  0.0, 0.0, 0.0,  0.0, 


SOURCE ID: H45 
 IFV  BH BW  BL XADJ YADJ  IFV  BH  BW  BL  XADJ  YADJ 


1 0.0, 0.0,  0.0, 0.0,  0.0, 2 6.1,  5.0, 7.9, 10.1,  3.1, 
3 6.1, 5.0,  7.6, 9.5,  5.5, 4 0.0,  0.0, 0.0,  0.0,  0.0, 
5 0.0, 0.0,  0.0, 0.0,  0.0, 6 0.0,  0.0, 0.0,  0.0,  0.0, 
7 0.0, 0.0,  0.0, 0.0,  0.0, 8 0.0,  0.0, 0.0,  0.0,  0.0, 
9 0.0, 0.0,  0.0, 0.0,  0.0, 10  0.0, 0.0,  0.0, 0.0, 0.0, 
11 0.0,  0.0, 0.0,  0.0, 0.0, 12 0.0,  0.0, 0.0, 0.0,  0.0, 
13 0.0,  0.0, 0.0,  0.0, 0.0, 14 0.0,  0.0, 0.0, 0.0,  0.0, 
15 0.0,  0.0, 0.0,  0.0, 0.0, 16 0.0,  0.0, 0.0, 0.0,  0.0, 


  17 6.1,  4.4, 8.2, -17.8, 4.3, 18 6.1, 3.7,  3.7,  -18.4, 1.9,
 19 6.1,  4.4, 8.2, -18.4, -0.6,  20 6.1, 5.0,  7.9,  -18.0,   -3.1, 
21 6.1,  5.0, 7.6, -17.1, -5.5,  22 0.0, 0.0,  0.0, 0.0,  0.0,


 23 0.0,  0.0, 0.0,  0.0, 0.0, 24 0.0,  0.0, 0.0, 0.0,  0.0, 


107 







 


 


                                 
                                 
                                 
                                 
                                 
                                 


 
 
                                         


      
                                                                                                   


                                                                                                          
                                                                                                   


 
                                           
 
 


     
                                      


                                     
                                       
                                       
                                       
                                      


                                 
                                 
                                 
                                   
                         
                                
                                 
                                 
                                 
                                 
                                 
                                 
                                 


 
 


     
                                      


                                     
                                       
                                       
                                       
                                      


                                 
                                 
                                 
                                   
                         
                                
                                 
                                 
                                 
                                 


Near Field Air Quality Technical Support Document 


25 0.0,  0.0, 0.0,  0.0, 0.0, 26 0.0,  0.0, 0.0, 0.0,  0.0, 
27 0.0,  0.0, 0.0,  0.0, 0.0, 28 0.0,  0.0, 0.0, 0.0,  0.0, 
29 0.0,  0.0, 0.0,  0.0, 0.0, 30 0.0,  0.0, 0.0, 0.0,  0.0, 
31 0.0,  0.0, 0.0,  0.0, 0.0, 32 0.0,  0.0, 0.0, 0.0,  0.0, 
33 0.0,  0.0, 0.0,  0.0, 0.0, 34 0.0,  0.0, 0.0, 0.0,  0.0, 
35 0.0,  0.0, 0.0,  0.0, 0.0, 36 0.0,  0.0, 0.0, 0.0,  0.0, 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 26 
CONC  DFAULT ELEV   FLGPOL 


 *** DIRECTION SPECIFIC BUILDING DIMENSIONS *** 


SOURCE ID: H47 
 IFV  BH BW  BL XADJ YADJ  IFV  BH  BW  BL  XADJ  YADJ 


1 0.0, 0.0,  0.0, 0.0,  0.0, 2 6.1,  5.0, 7.9, 10.1,  3.1, 
3 6.1, 5.0,  7.6, 9.5,  5.5, 4 0.0,  0.0, 0.0,  0.0,  0.0, 
5 0.0, 0.0,  0.0, 0.0,  0.0, 6 0.0,  0.0, 0.0,  0.0,  0.0, 
7 0.0, 0.0,  0.0, 0.0,  0.0, 8 0.0,  0.0, 0.0,  0.0,  0.0, 
9 0.0, 0.0,  0.0, 0.0,  0.0, 10  0.0, 0.0,  0.0, 0.0, 0.0, 
11 0.0,  0.0, 0.0,  0.0, 0.0, 12 0.0,  0.0, 0.0, 0.0,  0.0, 
13 0.0,  0.0, 0.0,  0.0, 0.0, 14 0.0,  0.0, 0.0, 0.0,  0.0, 
15 0.0,  0.0, 0.0,  0.0, 0.0, 16 0.0,  0.0, 0.0, 0.0,  0.0, 


  17 6.1,  4.4, 8.2, -17.8, 4.3, 18 6.1, 3.7,  3.7,  -18.4, 1.9,
 19 6.1,  4.4, 8.2, -18.4, -0.6,  20 6.1, 5.0,  7.9,  -18.0,   -3.1, 
21 6.1,  5.0, 7.6, -17.1, -5.5,  22 0.0, 0.0,  0.0, 0.0,  0.0,


 23 0.0,  0.0, 0.0,  0.0, 0.0, 24 0.0,  0.0, 0.0, 0.0,  0.0, 
25 0.0,  0.0, 0.0,  0.0, 0.0, 26 0.0,  0.0, 0.0, 0.0,  0.0, 
27 0.0,  0.0, 0.0,  0.0, 0.0, 28 0.0,  0.0, 0.0, 0.0,  0.0, 
29 0.0,  0.0, 0.0,  0.0, 0.0, 30 0.0,  0.0, 0.0, 0.0,  0.0, 
31 0.0,  0.0, 0.0,  0.0, 0.0, 32 0.0,  0.0, 0.0, 0.0,  0.0, 
33 0.0,  0.0, 0.0,  0.0, 0.0, 34 0.0,  0.0, 0.0, 0.0,  0.0, 
35 0.0,  0.0, 0.0,  0.0, 0.0, 36 0.0,  0.0, 0.0, 0.0,  0.0, 


SOURCE ID: H49 
 IFV  BH BW  BL XADJ YADJ  IFV  BH  BW  BL  XADJ  YADJ 


1 0.0, 0.0,  0.0, 0.0,  0.0, 2 6.1,  5.0, 7.9, 10.1,  3.1, 
3 6.1, 5.0,  7.6, 9.5,  5.5, 4 0.0,  0.0, 0.0,  0.0,  0.0, 
5 0.0, 0.0,  0.0, 0.0,  0.0, 6 0.0,  0.0, 0.0,  0.0,  0.0, 
7 0.0, 0.0,  0.0, 0.0,  0.0, 8 0.0,  0.0, 0.0,  0.0,  0.0, 
9 0.0, 0.0,  0.0, 0.0,  0.0, 10  0.0, 0.0,  0.0, 0.0, 0.0, 
11 0.0,  0.0, 0.0,  0.0, 0.0, 12 0.0,  0.0, 0.0, 0.0,  0.0, 
13 0.0,  0.0, 0.0,  0.0, 0.0, 14 0.0,  0.0, 0.0, 0.0,  0.0, 
15 0.0,  0.0, 0.0,  0.0, 0.0, 16 0.0,  0.0, 0.0, 0.0,  0.0, 


  17 6.1,  4.4, 8.1, -17.8, 4.3, 18 6.1, 3.7,  3.7,  -13.8, 1.9,
 19 6.1,  4.4, 8.1, -18.4, -0.6,  20 6.1, 5.0,  7.9,  -18.0,   -3.1, 
21 6.1,  5.0, 7.6, -17.1, -5.5,  22 0.0, 0.0,  0.0, 0.0,  0.0,


 23 0.0,  0.0, 0.0,  0.0, 0.0, 24 0.0,  0.0, 0.0, 0.0,  0.0, 
25 0.0,  0.0, 0.0,  0.0, 0.0, 26 0.0,  0.0, 0.0, 0.0,  0.0, 
27 0.0,  0.0, 0.0,  0.0, 0.0, 28 0.0,  0.0, 0.0, 0.0,  0.0, 
29 0.0,  0.0, 0.0,  0.0, 0.0, 30 0.0,  0.0, 0.0, 0.0,  0.0, 
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31 0.0,  0.0, 0.0,  0.0, 0.0, 32 0.0,  0.0, 0.0, 0.0,  0.0, 
33 0.0,  0.0, 0.0,  0.0, 0.0, 34 0.0,  0.0, 0.0, 0.0,  0.0, 
35 0.0,  0.0, 0.0,  0.0, 0.0, 36 0.0,  0.0, 0.0, 0.0,  0.0, 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 27 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = HV1   ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV2   ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV3   ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV4   ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV5   ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV6   ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 28 
CONC  DFAULT ELEV   FLGPOL 
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Near Field Air Quality Technical Support Document 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = HV7   ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV8   ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV9   ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV10 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV11 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV12 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 29 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = HV13 ; SOURCE TYPE = VOLUME  : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV14 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV15 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV16 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV17 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV18 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 30 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = HV19 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = HV20 ; SOURCE TYPE = VOLUME  :
 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = HV21 ; SOURCE TYPE = VOLUME  :
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV22 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV23 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV24 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 31 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = HV25 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = HV26 ; SOURCE TYPE = VOLUME  :
 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = HV27 ; SOURCE TYPE = VOLUME  :
 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = HV28 ; SOURCE TYPE = VOLUME  :
 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = HV29 ; SOURCE TYPE = VOLUME  :
 


112 







 


 


    


 
 


     
    


 
 
                                         


      
                                                                                                   


                                                                                                          
                                                                                                   


 
                                        
 
 
                    


 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 


     
    


 
 


     
    


 
 


     
    


 
 


     
    


 
 


     
    


 
 


     
    


 
 
                                         


      


Near Field Air Quality Technical Support Document 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV30 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 32 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = HV31 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV32 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV33 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV34 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV35 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV36 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 
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 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 33 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = HV37 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV38 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV39 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV40 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV41 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV42 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 34 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 
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SOURCE ID = HV43 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV44 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV45 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV46 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV47 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV48 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 35 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = HV49 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV50 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 
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SOURCE ID = HV51 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV52 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV53 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV54 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 36 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = HV55 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV56 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV57 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV58 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 
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SOURCE ID = HV59 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV60 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 37 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = HV61 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV62 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV63 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV64 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV65 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV66 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 
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Near Field Air Quality Technical Support Document 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 38 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = HV67 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV68 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV69 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV70 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV71 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV72 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 39 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 
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SOURCE ID = HV73 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV74 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV75 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV76 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV77 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV78 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 40 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = HV79 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV80 ; SOURCE TYPE = VOLUME  : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV81 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV82 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV83 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV84 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 41 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = HV85 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = HV86 ; SOURCE TYPE = VOLUME  :
 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = HV87 ; SOURCE TYPE = VOLUME  :
 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = HV88 ; SOURCE TYPE = VOLUME  :
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV89 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV90 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 42 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = HV91 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = HV92 ; SOURCE TYPE = VOLUME  :
 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = HV93 ; SOURCE TYPE = VOLUME  :
 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = HV94 ; SOURCE TYPE = VOLUME  :
 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = HV95 ; SOURCE TYPE = VOLUME  :
 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = HV96 ; SOURCE TYPE = VOLUME  :
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Near Field Air Quality Technical Support Document 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 43 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = HV97 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV98 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV99 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV100  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV101  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV102  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 44 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
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JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = HV103  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV104  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV105  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV106  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV107  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV108  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 45 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = HV109  ; SOURCE TYPE = VOLUME  : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV110  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV111  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV112  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV113  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV114  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 46 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = HV115  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = HV116  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = HV117  ; SOURCE TYPE = VOLUME  : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV118  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV119  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV120  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 47 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = HV121  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = HV122  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = HV123  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = HV124  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = HV125  ; SOURCE TYPE = VOLUME  : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV126  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 48 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = HV127  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV128  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV129  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV130  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV131  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV132  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 
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Near Field Air Quality Technical Support Document 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 49 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = HV133  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV134  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV135  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV136  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV137  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV138  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 50 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 
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SOURCE ID = HV139  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV140  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV141  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV142  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV143  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV144  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 51 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = HV145  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV146  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 
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SOURCE ID = HV147  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV148  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV149  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV150  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 52 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = HV151  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV152  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV153  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV154  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 
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SOURCE ID = HV155  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV156  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 53 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = HV157  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV158  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV159  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV160  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV1   ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV2   ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 
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*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 54 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV3   ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV4   ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV5   ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV6   ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV7   ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV8   ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 55 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 
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SOURCE ID = VV9   ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV10 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV11 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV12 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV13 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV14 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 56 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV15 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV16 ; SOURCE TYPE = VOLUME  : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV17 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV18 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV19 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV20 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 57 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV21 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV22 ; SOURCE TYPE = VOLUME  :
 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV23 ; SOURCE TYPE = VOLUME  :
 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV24 ; SOURCE TYPE = VOLUME  :
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV25 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV26 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 58 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV27 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV28 ; SOURCE TYPE = VOLUME  :
 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV29 ; SOURCE TYPE = VOLUME  :
 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV30 ; SOURCE TYPE = VOLUME  :
 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV31 ; SOURCE TYPE = VOLUME  :
 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV32 ; SOURCE TYPE = VOLUME  :
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 59 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV33 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV34 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV35 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV36 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV37 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV38 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 60 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
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JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV39 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV40 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV41 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV42 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV43 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV44 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 61 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV45 ; SOURCE TYPE = VOLUME  : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV46 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV47 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV48 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV49 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV50 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 62 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV51 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV52 ; SOURCE TYPE = VOLUME  :
 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV53 ; SOURCE TYPE = VOLUME  :
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV54 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV55 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV56 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 63 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV57 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV58 ; SOURCE TYPE = VOLUME  :
 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV59 ; SOURCE TYPE = VOLUME  :
 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV60 ; SOURCE TYPE = VOLUME  :
 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV61 ; SOURCE TYPE = VOLUME  :
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV62 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 64 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV63 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV64 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV65 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV66 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV67 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV68 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 
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 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 65 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV69 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV70 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV71 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV72 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV73 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV74 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 66 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 
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SOURCE ID = VV75 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV76 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV77 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV78 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV79 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV80 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 67 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV81 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV82 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 
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SOURCE ID = VV83 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV84 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV85 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV86 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 68 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV87 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV88 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV89 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV90 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 
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SOURCE ID = VV91 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV92 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 69 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV93 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV94 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV95 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV96 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV97 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV98 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


143 







 


 


                                          
      


                                                                                                   
                                                                                                          


                                                                                                   
 
                                        
 
 
                    


 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 


     
    


 
 


 
    


 
 


 
    


 
 


 
    


 
 


 
    


 
 


 
    


 
 
                                         


      
                                                                                                   


                                                                                                          
                                                                                                   


 
                                        
 
 
                    


Near Field Air Quality Technical Support Document 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 70 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV99 ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV100  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV101  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV102  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV103  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV104  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 71 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 
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SOURCE ID = VV105  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV106  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV107  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV108  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV109  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV110  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 72 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV111  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV112  ; SOURCE TYPE = VOLUME  : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV113  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV114  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV115  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV116  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 73 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV117  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV118  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV119  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV120  ; SOURCE TYPE = VOLUME  : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV121  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV122  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 74 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV123  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV124  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV125  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV126  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV127  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV128  ; SOURCE TYPE = VOLUME  : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 75 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV129  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV130  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV131  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV132  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV133  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV134  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 76 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
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JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV135  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV136  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV137  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV138  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV139  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV140  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 77 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV141  ; SOURCE TYPE = VOLUME  : 
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Near Field Air Quality Technical Support Document 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV142  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV143  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV144  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV145  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV146  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 78 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV147  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV148  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV149  ; SOURCE TYPE = VOLUME  : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV150  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV151  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV152  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 79 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV153  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV154  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV155  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV156  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV157  ; SOURCE TYPE = VOLUME  : 
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Near Field Air Quality Technical Support Document 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV158  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 80 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV159  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV160  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV161  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV162  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV163  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV164  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 
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 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 81 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV165  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV166  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV167  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV168  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV169  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV170  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 82 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 
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SOURCE ID = VV171  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV172  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV173  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV174  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV175  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV176  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 83 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV177  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV178  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 
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SOURCE ID = VV179  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV180  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV181  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV182  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 84 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV183  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV184  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV185  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV186  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


155 







 


 


 
    


 
 


 
    


 
 
                                          


      
                                                                                                   


                                                                                                          
                                                                                                   


 
                                        
 
 
                    


 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 


 
    


 
 


 
    


 
 


 
    


 
 


 
    


 
 


 
    


 
 


 
    


 
 


Near Field Air Quality Technical Support Document 


SOURCE ID = VV187  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV188  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 85 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV189  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV190  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV191  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV192  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV193  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV194  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 
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*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 86 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV195  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV196  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV197  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV198  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV199  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV200  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 87 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 
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SOURCE ID = VV201  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV202  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV203  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV204  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV205  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV206  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 88 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV207  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV208  ; SOURCE TYPE = VOLUME  : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV209  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV210  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV211  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV212  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 89 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV213  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV214  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV215  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV216  ; SOURCE TYPE = VOLUME  : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV217  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV218  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 90 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV219  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV220  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV221  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV222  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV223  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV224  ; SOURCE TYPE = VOLUME  : 
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Near Field Air Quality Technical Support Document 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 91 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV225  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV226  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV227  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV228  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV229  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV230  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 92 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
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JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV231  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV232  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV233  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV234  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV235  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV236  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 93 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV237  ; SOURCE TYPE = VOLUME  : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV238  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV239  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV240  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV241  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV242  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 94 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV243  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV244  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV245  ; SOURCE TYPE = VOLUME  : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV246  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV247  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV248  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 95 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV249  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV250  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV251  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV252  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV253  ; SOURCE TYPE = VOLUME  : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV254  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 96 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV255  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV256  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV257  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV258  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV259  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV260  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 
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 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 97 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV261  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV262  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV263  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV264  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV265  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV266  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 98 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 
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Near Field Air Quality Technical Support Document 


SOURCE ID = VV267  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV268  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV269  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV270  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV271  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV272  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 99 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV273  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV274  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 
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Near Field Air Quality Technical Support Document 


SOURCE ID = VV275  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV276  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV277  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV278  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 100 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV279  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV280  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV281  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV282  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 
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SOURCE ID = VV283  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV284  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 101 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV285  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV286  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV287  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV288  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV289  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV290  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 
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Near Field Air Quality Technical Support Document 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 102 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV291  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV292  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV293  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV294  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV295  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV296  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 103 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 
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SOURCE ID = VV297  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV298  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV299  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV300  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV301  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV302  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 104 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV303  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV304  ; SOURCE TYPE = VOLUME  : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV305  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV306  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV307  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV308  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 105 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV309  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV310  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV311  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV312  ; SOURCE TYPE = VOLUME  : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV313  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV314  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 106 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV315  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV316  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV317  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV318  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV319  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV320  ; SOURCE TYPE = VOLUME  : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 107 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV321  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV322  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV323  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV324  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV325  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV326  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 108 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
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JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV327  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV328  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV329  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV330  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV331  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV332  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 109 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV333  ; SOURCE TYPE = VOLUME  : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV334  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV335  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV336  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV337  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV338  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 110 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV339  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV340  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV341  ; SOURCE TYPE = VOLUME  : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV342  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV343  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV344  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 111 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV345  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = HV161  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = HV162  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = HV163  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = HV164  ; SOURCE TYPE = VOLUME  : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV165  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 112 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = HV166  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV167  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV168  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV169  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV170  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV171  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 
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 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 113 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = HV172  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV173  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV174  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV175  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV176  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV177  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 114 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 
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SOURCE ID = HV178  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = HV179  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV346  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV347  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV348  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV349  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 115 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV350  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV351  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 
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SOURCE ID = VV352  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV353  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV354  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV355  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 116 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV356  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV357  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV358  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV359  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 
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SOURCE ID = VV360  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV361  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 117 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV362  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV363  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV364  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV365  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV366  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV367  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 
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Near Field Air Quality Technical Support Document 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 118 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV368  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV369  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV370  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV371  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV372  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV373  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 119 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 
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Near Field Air Quality Technical Support Document 


SOURCE ID = VV374  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV375  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV376  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV377  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV378  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV379  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 120 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV380  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV381  ; SOURCE TYPE = VOLUME  : 
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Near Field Air Quality Technical Support Document 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV382  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV383  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV384  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV385  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 121 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV386  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV387  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV388  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV389  ; SOURCE TYPE = VOLUME  : 
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Near Field Air Quality Technical Support Document 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV390  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV391  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 122 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV392  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV393  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV394  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV395  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV396  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = VV397  ; SOURCE TYPE = VOLUME  : 
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Near Field Air Quality Technical Support Document 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 123 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV398  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV399  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV400  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV401  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV402  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV403  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 124 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
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JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = VV404  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV405  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV406  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV407  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = VV408  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF1   ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 125 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = WEF2   ; SOURCE TYPE = VOLUME  : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF3   ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF4   ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF5   ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF6   ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF7   ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 126 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = WEF8   ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = WEF9   ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = WEF10 ;  SOURCE TYPE = VOLUME  : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF11 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF12 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF13 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 127 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = WEF14 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = WEF15 ;  SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = WEF16 ;  SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = WEF17 ;  SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = WEF18 ;  SOURCE TYPE = VOLUME  : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF19 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 128 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = WEF20 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF21 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF22 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF23 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF24 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF25 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 
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Near Field Air Quality Technical Support Document 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 129 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = WEF26 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF27 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF28 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF29 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF30 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF31 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 130 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 
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SOURCE ID = WEF33 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF34 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF35 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF36 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF37 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF38 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 131 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = WEF39 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF40 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 
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SOURCE ID = WEF41 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF43 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF44 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF45 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 132 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = WEF46 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF47 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF48 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF49 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 
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SOURCE ID = WEF50 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF51 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 133 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = WEF52 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF53 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF54 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WFE55 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF55 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF56 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 
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*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 134 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = WEF57 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF58 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF59 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF60 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF61 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF62 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 135 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 
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SOURCE ID = WEF63 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF64 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF65 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF66 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF67 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF68 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 136 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = WEF69 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF70 ;  SOURCE TYPE = VOLUME  : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF71 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF72 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF73 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF74 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 137 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = WEF75 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = WEF76 ;  SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = WEF77 ;  SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = WEF78 ;  SOURCE TYPE = VOLUME  : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF79 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF81 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 138 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = WEF82 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = WEF83 ;  SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = WEF84 ;  SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = WEF85 ;  SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = WEF86 ;  SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = WEF87 ;  SOURCE TYPE = VOLUME  : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 139 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = WEF88 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF89 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF90 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF91 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF92 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF93 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 140 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
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JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = WEF94 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF95 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF96 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF97 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF98 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF99 ;  SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 141 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = WEF100  ; SOURCE TYPE = VOLUME  : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF101  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF102  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF103  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF104  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF105  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 142 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = WEF106  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = WEF107  ; SOURCE TYPE = VOLUME  : 



0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
 
+010.1000E+010.1000E+010.0000E+00
 


SOURCE ID = WEF108  ; SOURCE TYPE = VOLUME  : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF109  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF110  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF111  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 143 
CONC  DFAULT ELEV   FLGPOL 


* SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 


JANUARY  FEBRUARY   MARCH     APRIL      MAY    JUNE  JULY     AUGUST  
SEPTEMBER OCTOBER NOVEMBER  DECEMBER 


SOURCE ID = WEF112  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF113  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF114  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


SOURCE ID = WEF115  ; SOURCE TYPE = VOLUME  : 


0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E 
+010.1000E+010.1000E+010.0000E+00 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 
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 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 144 
CONC  DFAULT ELEV   FLGPOL 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 211 
CONC  DFAULT ELEV   FLGPOL 


 *** THE 8TH HIGHEST 24-HR AVERAGE CONCENTRATION VALUES FOR 
SOURCE GROUP:  ALL  *** 


INCLUDING SOURCE(S): WEFG    , H11     , H15     , H16 , H28     , H30 , 
H32 , 


H45    , H47    , H49   , HV1   , HV2 , HV3  , HV4  , HV5  , HV6    , HV7     , HV8  , 
HV9 , 


HV10   , HV11 , HV12  , HV13  , HV14   , HV15 , HV16    , HV17  , HV18   , HV19  , 
HV20  ,  . . .  , 


 *** DISCRETE CARTESIAN RECEPTOR POINTS *** 


** CONC OF OTHER25  IN MICROGRAMS/M**3 ** 


X-COORD (M)  Y-COORD (M)   CONC (YYMMDDHH) X-COORD (M)  Y-COORD 
(M)    CONC  (YYMMDDHH) 


596600.00 4430200.00 0.28805 (99103124) 596700.00 4430200.00 0.27806 
(99111524)   


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 212 
CONC  DFAULT ELEV   FLGPOL 


*** THE SUMMARY OF MAXIMUM ANNUAL ( 1 YRS) RESULTS *** 


** CONC OF OTHER25  IN MICROGRAMS/M**3 ** 


NETWORK 
GROUP ID     AVERAGE CONC   RECEPTOR  (XR, YR, ZELEV, ZHILL, ZFLAG) 
OF TYPE GRID-ID 


ALL  1ST HIGHEST VALUE IS  2.03508 AT (  593449.69,  4428930.50,   1561.70,   1561.70, 
1.50) DC 


2ND HIGHEST VALUE IS  2.02907 AT (  593426.38,  4428922.00,   1562.01,  1562.01, 
1.50) DC 


3RD HIGHEST VALUE IS 2.02863 AT (  593473.00,  4428939.00,   1561.48, 1561.48,     1.50) 
DC 


4TH HIGHEST VALUE IS       2.02298 AT ( 593403.12,  4428913.50, 1562.23,   1562.23,  1.50)  
DC 


5TH HIGHEST VALUE IS       2.02246 AT ( 593496.31,  4428947.50, 1561.16,   1561.16,  1.50)  
DC 
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6TH HIGHEST VALUE IS       2.01113 AT ( 593379.88,  4428905.50, 1562.45,   1562.45,  1.50)  
DC 


7TH HIGHEST VALUE IS       2.00830 AT ( 593519.62,  4428956.00, 1560.90,   1560.90,  1.50)  
DC 


8TH HIGHEST VALUE IS       1.99244 AT ( 593356.62,  4428897.00, 1562.77,   1562.77,  1.50)  
DC 


9TH HIGHEST VALUE IS       1.98765 AT ( 593542.88,  4428964.50, 1560.62,   1560.62,  1.50)  
DC 


10TH HIGHEST VALUE IS  1.96980 AT (  593333.31,  4428888.50,   1563.08,  1563.08, 
1.50) DC 


 *** RECEPTOR TYPES: GC = GRIDCART 
GP = GRIDPOLR 
DC = DISCCART 
DP = DISCPOLR 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 213 
CONC  DFAULT ELEV   FLGPOL 


*** THE SUMMARY OF HIGHEST 24-HR RESULTS *** 


** CONC OF OTHER25  IN MICROGRAMS/M**3 ** 


 DATE NETWORK 
GROUP ID    AVERAGE CONC  (YYMMDDHH)       RECEPTOR  (XR, YR, ZELEV, 
ZHILL, ZFLAG)  OF TYPE GRID-ID 


ALL  HIGH 8TH HIGH VALUE IS 9.47271  ON 99111024: AT (  594400.00,  4428424.50, 
1540.15,   1540.15,   1.50) DC


 *** RECEPTOR TYPES: GC = GRIDCART 
GP = GRIDPOLR 
DC = DISCCART 
DP = DISCPOLR 


*** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF 
***  03/27/08 


 *** Criteria   *** 09:51:42 
**MODELOPTs:    PAGE 214 
CONC  DFAULT ELEV   FLGPOL 


*** Message Summary : AERMOD Model Execution *** 



 --------- Summary of Total Messages --------


A Total of   0 Fatal Error Message(s) 

A Total of 999 Warning Message(s) 

A Total of  44 Informational Message(s) 
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A Total of   0 Calm Hours Identified 


A Total of  44 Missing Hours Identified (  0.50 Percent) 


******** FATAL ERROR MESSAGES ********

 *** NONE *** 



************************************
 
*** AERMOD Finishes Successfully *** 

************************************
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**BEE-Line Software: BEEST for Windows (Version 9.60) data input file                                                                                                                
** Model: AERMOD  File Creation Date: 3/27/2008 Time: 9:49:21 AM                                                                                                                
NO ECHO                                                                                                                                
 
 
 BEE-Line AERMOD "BEEST" Version **** 
 
 
 Input File - C:\Beework\Gasco\VolGAOpsCriteriaWEFPA_99_OTHER25.DTA 
 
Output File - C:\Beework\Gasco\VolGAOpsCriteriaWEFPA_99_OTHER25.LST 
 
 Met File - C:\Beework\Gasco\Met\GJCL99.SFC 
 
 
 
*********************************** 
*** SETUP Finishes Successfully *** 
*********************************** 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 1 
CONC      DFAULT ELEV FLGPOL                     
 
           ***  MODEL SETUP OPTIONS SUMMARY  *** 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
**Model Is Setup For Calculation of Average CONCentration Values. 
  
 -- DEPOSITION LOGIC -- 
**Model Uses NO DRY DEPLETION. DDPLETE = F 
**Model Uses NO WET DEPLETION. WDPLETE = F 
**NO GAS DRY DEPOSITION Data Provided.  
  
**Model Uses RURAL Dispersion Only. 
  
**Model Uses Regulatory DEFAULT Options: 
   1. Stack-tip Downwash. 
   2. Model Accounts for ELEVated Terrain Effects. 
   3. Use Calms Processing Routine. 
   4. Use Missing Data Processing Routine. 
   5. No Exponential Decay 
  
**Model Accepts FLAGPOLE Receptor Heights. 
  
**Model Calculates 1 Short Term Average(s) of: 24-HR 
 and Calculates ANNUAL Averages 
  
**This Run Includes: 710 Source(s);  1 Source Group(s); and 1762 Receptor(s) 
  
**The Model Assumes A Pollutant Type of: OTHER25  
  
**Model Set To Continue RUNning After the Setup Testing. 
  
**Output Options Selected: 
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   Model Outputs Tables of ANNUAL Averages by Receptor 
   Model Outputs Tables of Highest Short Term Values by Receptor (RECTABLE Keyword) 
   Model Outputs External File(s) of High Values for Plotting (PLOTFILE Keyword) 
  
**NOTE: The Following Flags May Appear Following CONC Values: c for Calm Hours 
                m for Missing Hours 
                b for Both Calm and Missing Hours 
  
**Misc. Inputs: Base Elev. for Pot. Temp. Profile (m MSL) = 1470.00 ; Decay Coef. = 0.000  ; Rot. Angle 
=  0.0 
     Emission Units = GRAMS/SEC        ; Emission Rate Unit Factor = 0.10000E+07 
     Output Units = MICROGRAMS/M**3        
  
**Approximate Storage Requirements of Model =  2.1 MB of RAM. 
  
**Input Runstream File:   VolGAOpsCriteriaWEFPA_99_OTHER25.DTA            
**Output Print File:    VolGAOpsCriteriaWEFPA_99_OTHER25.LST            
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 2 
CONC      DFAULT ELEV FLGPOL                     
 
 
 
             *** POINT SOURCE DATA *** 
 
 
    NUMBER EMISSION RATE     BASE  STACK STACK STACK  STACK BLDG URBAN CAP/ 
EMIS RATE 
 SOURCE  PART. (GRAMS/SEC)  X  Y  ELEV. HEIGHT TEMP. EXIT VEL. DIAMETER EXISTS 
SOURCE HOR SCALAR 
  ID  CATS.    (METERS) (METERS) (METERS) (METERS) (DEG.K) (M/SEC) (METERS)      VARY 
BY 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 WEFG   0 0.27090E-01 594305.0 4429540.0 1548.7  6.10 730.00 50.00  0.30 YES  NO NO    
 H11   0 0.49467E-03 595951.8 4429031.0 1510.2  4.60 700.00  2.84  0.23 YES  NO NO    
 H15   0 0.49467E-03 595497.1 4428996.5 1520.0  4.60 700.00  2.84  0.23 YES  NO NO    
 H16   0 0.49467E-03 595099.8 4428981.5 1531.2  4.60 700.00  2.84  0.23 YES  NO NO    
 H28   0 0.49467E-03 595961.7 4428611.0 1518.0  4.60 700.00  2.84  0.23 YES  NO NO    
 H30   0 0.49467E-03 595124.5 4428606.0 1529.8  4.60 700.00  2.84  0.23 YES  NO NO    
 H32   0 0.49467E-03 595526.8 4428586.5 1523.8  4.60 700.00  2.84  0.23 YES  NO NO    
 H45   0 0.49467E-03 595143.2 4428210.5 1529.0  4.60 700.00  2.84  0.23 YES  NO NO    
 H47   0 0.49467E-03 595963.7 4428196.0 1517.6  4.60 700.00  2.84  0.23 YES  NO NO    
 H49   0 0.49467E-03 595509.0 4428191.0 1524.3  4.60 700.00  2.84  0.23 YES  NO NO    
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 3 
CONC      DFAULT ELEV FLGPOL                     
 
 
 
             *** VOLUME SOURCE DATA *** 
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    NUMBER EMISSION RATE     BASE RELEASE INIT. INIT. URBAN EMISSION RATE 
 SOURCE PART. (GRAMS/SEC)  X  Y  ELEV. HEIGHT  SY  SZ  SOURCE SCALAR VARY 
  ID  CATS.    (METERS) (METERS) (METERS) (METERS) (METERS) (METERS)    BY 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 HV1   0 0.48245E-03 594790.5 4428404.0 1534.4  5.00  7.62  7.62  NO  MONTH  
 HV2   0 0.48245E-03 594798.1 4428404.0 1534.4  5.00  7.62  7.62  NO  MONTH  
 HV3   0 0.48245E-03 594805.8 4428404.0 1534.3  5.00  7.62  7.62  NO  MONTH  
 HV4   0 0.48245E-03 594813.4 4428404.0 1534.2  5.00  7.62  7.62  NO  MONTH  
 HV5   0 0.48245E-03 594821.0 4428404.0 1534.1  5.00  7.62  7.62  NO  MONTH  
 HV6   0 0.48245E-03 594828.6 4428404.0 1533.9  5.00  7.62  7.62  NO  MONTH  
 HV7   0 0.48245E-03 594836.2 4428404.0 1533.8  5.00  7.62  7.62  NO  MONTH  
 HV8   0 0.48245E-03 594843.9 4428404.0 1533.8  5.00  7.62  7.62  NO  MONTH  
 HV9   0 0.48245E-03 594851.5 4428404.0 1533.7  5.00  7.62  7.62  NO  MONTH  
 HV10   0 0.48245E-03 594859.1 4428404.0 1533.6  5.00  7.62  7.62  NO  MONTH  
 HV11   0 0.48245E-03 594866.8 4428404.0 1533.5  5.00  7.62  7.62  NO  MONTH  
 HV12   0 0.48245E-03 594874.3 4428404.0 1533.4  5.00  7.62  7.62  NO  MONTH  
 HV13   0 0.48245E-03 594881.9 4428404.0 1533.3  5.00  7.62  7.62  NO  MONTH  
 HV14   0 0.48245E-03 594889.6 4428404.0 1533.2  5.00  7.62  7.62  NO  MONTH  
 HV15   0 0.48245E-03 594897.2 4428404.0 1533.1  5.00  7.62  7.62  NO  MONTH  
 HV16   0 0.48245E-03 594904.8 4428404.0 1533.0  5.00  7.62  7.62  NO  MONTH  
 HV17   0 0.48245E-03 594912.4 4428404.0 1532.8  5.00  7.62  7.62  NO  MONTH  
 HV18   0 0.48245E-03 594920.1 4428404.0 1532.7  5.00  7.62  7.62  NO  MONTH  
 HV19   0 0.48245E-03 594927.7 4428404.0 1532.6  5.00  7.62  7.62  NO  MONTH  
 HV20   0 0.48245E-03 594935.3 4428404.0 1532.5  5.00  7.62  7.62  NO  MONTH  
 HV21   0 0.48245E-03 594942.9 4428404.0 1532.4  5.00  7.62  7.62  NO  MONTH  
 HV22   0 0.48245E-03 594950.6 4428404.0 1532.3  5.00  7.62  7.62  NO  MONTH  
 HV23   0 0.48245E-03 594958.2 4428404.0 1532.1  5.00  7.62  7.62  NO  MONTH  
 HV24   0 0.48245E-03 594965.8 4428404.0 1532.0  5.00  7.62  7.62  NO  MONTH  
 HV25   0 0.48245E-03 594973.4 4428404.0 1531.9  5.00  7.62  7.62  NO  MONTH  
 HV26   0 0.48245E-03 594981.0 4428404.0 1531.8  5.00  7.62  7.62  NO  MONTH  
 HV27   0 0.48245E-03 594988.6 4428404.0 1531.7  5.00  7.62  7.62  NO  MONTH  
 HV28   0 0.48245E-03 594996.2 4428404.0 1531.6  5.00  7.62  7.62  NO  MONTH  
 HV29   0 0.48245E-03 595003.9 4428404.0 1531.4  5.00  7.62  7.62  NO  MONTH  
 HV30   0 0.48245E-03 595011.5 4428404.0 1531.3  5.00  7.62  7.62  NO  MONTH  
 HV31   0 0.48245E-03 595019.1 4428404.0 1531.2  5.00  7.62  7.62  NO  MONTH  
 HV32   0 0.48245E-03 595026.8 4428404.0 1531.1  5.00  7.62  7.62  NO  MONTH  
 HV33   0 0.48245E-03 595034.4 4428404.0 1530.9  5.00  7.62  7.62  NO  MONTH  
 HV34   0 0.48245E-03 595042.0 4428404.0 1530.8  5.00  7.62  7.62  NO  MONTH  
 HV35   0 0.48245E-03 595049.6 4428404.0 1530.7  5.00  7.62  7.62  NO  MONTH  
 HV36   0 0.48245E-03 595057.2 4428404.0 1530.6  5.00  7.62  7.62  NO  MONTH  
 HV37   0 0.48245E-03 595064.8 4428404.0 1530.4  5.00  7.62  7.62  NO  MONTH  
 HV38   0 0.48245E-03 595072.4 4428404.0 1530.3  5.00  7.62  7.62  NO  MONTH  
 HV39   0 0.48245E-03 595080.1 4428404.0 1530.2  5.00  7.62  7.62  NO  MONTH  
 HV40   0 0.48245E-03 595087.7 4428404.0 1530.2  5.00  7.62  7.62  NO  MONTH  
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 4 
CONC      DFAULT ELEV FLGPOL                     
 
 
 
             *** VOLUME SOURCE DATA *** 
 
    NUMBER EMISSION RATE     BASE RELEASE INIT. INIT. URBAN EMISSION RATE 
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 SOURCE PART. (GRAMS/SEC)  X  Y  ELEV. HEIGHT  SY  SZ  SOURCE SCALAR VARY 
  ID  CATS.    (METERS) (METERS) (METERS) (METERS) (METERS) (METERS)    BY 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 HV41   0 0.49253E-03 595099.3 4428404.0 1530.1  5.00  7.62  7.62  NO  MONTH  
 HV42   0 0.49253E-03 595106.9 4428404.0 1530.0  5.00  7.62  7.62  NO  MONTH  
 HV43   0 0.49253E-03 595114.6 4428404.0 1529.8  5.00  7.62  7.62  NO  MONTH  
 HV44   0 0.49253E-03 595122.2 4428404.0 1529.7  5.00  7.62  7.62  NO  MONTH  
 HV45   0 0.49253E-03 595129.8 4428404.0 1529.6  5.00  7.62  7.62  NO  MONTH  
 HV46   0 0.49253E-03 595137.4 4428404.0 1529.4  5.00  7.62  7.62  NO  MONTH  
 HV47   0 0.49253E-03 595145.1 4428404.0 1529.3  5.00  7.62  7.62  NO  MONTH  
 HV48   0 0.49253E-03 595152.7 4428404.0 1529.2  5.00  7.62  7.62  NO  MONTH  
 HV49   0 0.49253E-03 595160.2 4428404.0 1529.0  5.00  7.62  7.62  NO  MONTH  
 HV50   0 0.49253E-03 595167.9 4428404.0 1528.8  5.00  7.62  7.62  NO  MONTH  
 HV51   0 0.49253E-03 595175.5 4428404.0 1528.7  5.00  7.62  7.62  NO  MONTH  
 HV52   0 0.49253E-03 595183.1 4428404.0 1528.6  5.00  7.62  7.62  NO  MONTH  
 HV53   0 0.49253E-03 595190.8 4428404.0 1528.5  5.00  7.62  7.62  NO  MONTH  
 HV54   0 0.49253E-03 595198.4 4428404.0 1528.3  5.00  7.62  7.62  NO  MONTH  
 HV55   0 0.49253E-03 595206.0 4428404.0 1528.2  5.00  7.62  7.62  NO  MONTH  
 HV56   0 0.49253E-03 595213.6 4428404.0 1528.2  5.00  7.62  7.62  NO  MONTH  
 HV57   0 0.49253E-03 595221.2 4428404.0 1528.0  5.00  7.62  7.62  NO  MONTH  
 HV58   0 0.49253E-03 595228.9 4428404.0 1527.9  5.00  7.62  7.62  NO  MONTH  
 HV59   0 0.49253E-03 595236.5 4428404.0 1527.8  5.00  7.62  7.62  NO  MONTH  
 HV60   0 0.49253E-03 595244.1 4428404.0 1527.7  5.00  7.62  7.62  NO  MONTH  
 HV61   0 0.49253E-03 595251.8 4428404.0 1527.6  5.00  7.62  7.62  NO  MONTH  
 HV62   0 0.49253E-03 595259.3 4428404.0 1527.5  5.00  7.62  7.62  NO  MONTH  
 HV63   0 0.49253E-03 595266.9 4428404.0 1527.4  5.00  7.62  7.62  NO  MONTH  
 HV64   0 0.49253E-03 595274.6 4428404.0 1527.3  5.00  7.62  7.62  NO  MONTH  
 HV65   0 0.49253E-03 595282.2 4428404.0 1527.2  5.00  7.62  7.62  NO  MONTH  
 HV66   0 0.49253E-03 595289.8 4428404.0 1527.1  5.00  7.62  7.62  NO  MONTH  
 HV67   0 0.49253E-03 595297.4 4428404.0 1527.0  5.00  7.62  7.62  NO  MONTH  
 HV68   0 0.49253E-03 595305.1 4428404.0 1526.9  5.00  7.62  7.62  NO  MONTH  
 HV69   0 0.49253E-03 595312.7 4428404.0 1526.7  5.00  7.62  7.62  NO  MONTH  
 HV70   0 0.49253E-03 595320.3 4428404.0 1526.6  5.00  7.62  7.62  NO  MONTH  
 HV71   0 0.49253E-03 595327.9 4428404.0 1526.5  5.00  7.62  7.62  NO  MONTH  
 HV72   0 0.49253E-03 595335.6 4428404.0 1526.4  5.00  7.62  7.62  NO  MONTH  
 HV73   0 0.49253E-03 595343.2 4428404.0 1526.2  5.00  7.62  7.62  NO  MONTH  
 HV74   0 0.49253E-03 595350.8 4428404.0 1526.1  5.00  7.62  7.62  NO  MONTH  
 HV75   0 0.49253E-03 595358.4 4428404.0 1526.0  5.00  7.62  7.62  NO  MONTH  
 HV76   0 0.49253E-03 595366.0 4428404.0 1525.8  5.00  7.62  7.62  NO  MONTH  
 HV77   0 0.49253E-03 595373.6 4428404.0 1525.7  5.00  7.62  7.62  NO  MONTH  
 HV78   0 0.49253E-03 595381.2 4428404.0 1525.6  5.00  7.62  7.62  NO  MONTH  
 HV79   0 0.49253E-03 595388.9 4428404.0 1525.4  5.00  7.62  7.62  NO  MONTH  
 HV80   0 0.49253E-03 595396.5 4428404.0 1525.3  5.00  7.62  7.62  NO  MONTH  
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 5 
CONC      DFAULT ELEV FLGPOL                     
 
 
 
             *** VOLUME SOURCE DATA *** 
 
    NUMBER EMISSION RATE     BASE RELEASE INIT. INIT. URBAN EMISSION RATE 
 SOURCE PART. (GRAMS/SEC)  X  Y  ELEV. HEIGHT  SY  SZ  SOURCE SCALAR VARY 
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  ID  CATS.    (METERS) (METERS) (METERS) (METERS) (METERS) (METERS)    BY 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 HV81   0 0.49253E-03 595404.1 4428404.0 1525.1  5.00  7.62  7.62  NO  MONTH  
 HV82   0 0.49253E-03 595411.8 4428404.0 1525.0  5.00  7.62  7.62  NO  MONTH  
 HV83   0 0.49253E-03 595419.4 4428404.0 1525.0  5.00  7.62  7.62  NO  MONTH  
 HV84   0 0.49253E-03 595427.0 4428404.0 1524.9  5.00  7.62  7.62  NO  MONTH  
 HV85   0 0.49253E-03 595434.6 4428404.0 1524.9  5.00  7.62  7.62  NO  MONTH  
 HV86   0 0.49253E-03 595442.2 4428404.0 1524.8  5.00  7.62  7.62  NO  MONTH  
 HV87   0 0.49253E-03 595449.8 4428404.0 1524.7  5.00  7.62  7.62  NO  MONTH  
 HV88   0 0.49253E-03 595457.4 4428404.0 1524.6  5.00  7.62  7.62  NO  MONTH  
 HV89   0 0.49253E-03 595465.1 4428404.0 1524.6  5.00  7.62  7.62  NO  MONTH  
 HV90   0 0.49253E-03 595472.7 4428404.0 1524.5  5.00  7.62  7.62  NO  MONTH  
 HV91   0 0.49253E-03 595480.3 4428404.0 1524.5  5.00  7.62  7.62  NO  MONTH  
 HV92   0 0.49253E-03 595487.9 4428404.0 1524.4  5.00  7.62  7.62  NO  MONTH  
 HV93   0 0.49253E-03 595501.6 4428404.0 1524.2  5.00  7.62  7.62  NO  MONTH  
 HV94   0 0.49253E-03 595509.2 4428404.0 1524.2  5.00  7.62  7.62  NO  MONTH  
 HV95   0 0.49253E-03 595516.8 4428404.0 1524.1  5.00  7.62  7.62  NO  MONTH  
 HV96   0 0.49253E-03 595524.4 4428404.0 1524.0  5.00  7.62  7.62  NO  MONTH  
 HV97   0 0.49253E-03 595532.1 4428404.0 1523.9  5.00  7.62  7.62  NO  MONTH  
 HV98   0 0.49253E-03 595539.7 4428404.0 1523.8  5.00  7.62  7.62  NO  MONTH  
 HV99   0 0.49253E-03 595547.2 4428404.0 1523.7  5.00  7.62  7.62  NO  MONTH  
 HV100   0 0.49253E-03 595554.9 4428404.0 1523.6  5.00  7.62  7.62  NO  MONTH  
 HV101   0 0.49253E-03 595562.5 4428404.0 1523.4  5.00  7.62  7.62  NO  MONTH  
 HV102   0 0.49253E-03 595570.1 4428404.0 1523.3  5.00  7.62  7.62  NO  MONTH  
 HV103   0 0.49253E-03 595577.8 4428404.0 1523.2  5.00  7.62  7.62  NO  MONTH  
 HV104   0 0.49253E-03 595585.4 4428404.0 1523.1  5.00  7.62  7.62  NO  MONTH  
 HV105   0 0.49253E-03 595593.0 4428404.0 1522.9  5.00  7.62  7.62  NO  MONTH  
 HV106   0 0.49253E-03 595600.6 4428404.0 1522.8  5.00  7.62  7.62  NO  MONTH  
 HV107   0 0.49253E-03 595608.2 4428404.0 1522.6  5.00  7.62  7.62  NO  MONTH  
 HV108   0 0.49253E-03 595615.9 4428404.0 1522.4  5.00  7.62  7.62  NO  MONTH  
 HV109   0 0.49253E-03 595623.5 4428404.0 1522.3  5.00  7.62  7.62  NO  MONTH  
 HV110   0 0.49253E-03 595631.1 4428404.0 1522.2  5.00  7.62  7.62  NO  MONTH  
 HV111   0 0.49253E-03 595638.8 4428404.0 1522.1  5.00  7.62  7.62  NO  MONTH  
 HV112   0 0.49253E-03 595646.3 4428404.0 1522.0  5.00  7.62  7.62  NO  MONTH  
 HV113   0 0.49253E-03 595653.9 4428404.0 1521.9  5.00  7.62  7.62  NO  MONTH  
 HV114   0 0.49253E-03 595661.6 4428404.0 1521.8  5.00  7.62  7.62  NO  MONTH  
 HV115   0 0.49253E-03 595669.2 4428404.0 1521.7  5.00  7.62  7.62  NO  MONTH  
 HV116   0 0.49253E-03 595676.8 4428404.0 1521.6  5.00  7.62  7.62  NO  MONTH  
 HV117   0 0.49253E-03 595684.4 4428404.0 1521.6  5.00  7.62  7.62  NO  MONTH  
 HV118   0 0.49253E-03 595692.1 4428404.0 1521.5  5.00  7.62  7.62  NO  MONTH  
 HV119   0 0.49253E-03 595699.7 4428404.0 1521.4  5.00  7.62  7.62  NO  MONTH  
 HV120   0 0.49253E-03 595707.3 4428404.0 1521.4  5.00  7.62  7.62  NO  MONTH  
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 6 
CONC      DFAULT ELEV FLGPOL                     
 
 
 
             *** VOLUME SOURCE DATA *** 
 
    NUMBER EMISSION RATE     BASE RELEASE INIT. INIT. URBAN EMISSION RATE 
 SOURCE PART. (GRAMS/SEC)  X  Y  ELEV. HEIGHT  SY  SZ  SOURCE SCALAR VARY 
  ID  CATS.    (METERS) (METERS) (METERS) (METERS) (METERS) (METERS)    BY 
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 HV121   0 0.49253E-03 595714.9 4428404.0 1521.4  5.00  7.62  7.62  NO  MONTH  
 HV122   0 0.49253E-03 595722.6 4428404.0 1521.4  5.00  7.62  7.62  NO  MONTH  
 HV123   0 0.49253E-03 595730.2 4428404.0 1521.3  5.00  7.62  7.62  NO  MONTH  
 HV124   0 0.49253E-03 595737.8 4428404.0 1521.2  5.00  7.62  7.62  NO  MONTH  
 HV125   0 0.49253E-03 595745.4 4428404.0 1521.2  5.00  7.62  7.62  NO  MONTH  
 HV126   0 0.49253E-03 595753.0 4428404.0 1521.1  5.00  7.62  7.62  NO  MONTH  
 HV127   0 0.49253E-03 595760.6 4428404.0 1521.0  5.00  7.62  7.62  NO  MONTH  
 HV128   0 0.49253E-03 595768.2 4428404.0 1520.9  5.00  7.62  7.62  NO  MONTH  
 HV129   0 0.49253E-03 595775.9 4428404.0 1520.8  5.00  7.62  7.62  NO  MONTH  
 HV130   0 0.49253E-03 595783.5 4428404.0 1520.6  5.00  7.62  7.62  NO  MONTH  
 HV131   0 0.49253E-03 595791.1 4428404.0 1520.5  5.00  7.62  7.62  NO  MONTH  
 HV132   0 0.49253E-03 595798.8 4428404.0 1520.3  5.00  7.62  7.62  NO  MONTH  
 HV133   0 0.49253E-03 595806.4 4428404.0 1520.1  5.00  7.62  7.62  NO  MONTH  
 HV134   0 0.49253E-03 595814.0 4428404.0 1520.0  5.00  7.62  7.62  NO  MONTH  
 HV135   0 0.49253E-03 595821.6 4428404.0 1519.8  5.00  7.62  7.62  NO  MONTH  
 HV136   0 0.49253E-03 595829.2 4428404.0 1519.6  5.00  7.62  7.62  NO  MONTH  
 HV137   0 0.49253E-03 595836.8 4428404.0 1519.4  5.00  7.62  7.62  NO  MONTH  
 HV138   0 0.49253E-03 595844.4 4428404.0 1519.2  5.00  7.62  7.62  NO  MONTH  
 HV139   0 0.49253E-03 595852.1 4428404.0 1519.0  5.00  7.62  7.62  NO  MONTH  
 HV140   0 0.49253E-03 595859.7 4428404.0 1518.8  5.00  7.62  7.62  NO  MONTH  
 HV141   0 0.49253E-03 595867.3 4428404.0 1518.6  5.00  7.62  7.62  NO  MONTH  
 HV142   0 0.49253E-03 595874.9 4428404.0 1518.4  5.00  7.62  7.62  NO  MONTH  
 HV143   0 0.49253E-03 595882.6 4428404.0 1518.3  5.00  7.62  7.62  NO  MONTH  
 HV144   0 0.49253E-03 595890.2 4428404.0 1518.2  5.00  7.62  7.62  NO  MONTH  
 HV145   0 0.49253E-03 595897.8 4428404.0 1518.2  5.00  7.62  7.62  NO  MONTH  
 HV146   0 0.49253E-03 595905.4 4428404.0 1518.0  5.00  7.62  7.62  NO  MONTH  
 HV147   0 0.49253E-03 595913.1 4428404.0 1517.9  5.00  7.62  7.62  NO  MONTH  
 HV148   0 0.49253E-03 595920.7 4428404.0 1517.8  5.00  7.62  7.62  NO  MONTH  
 HV149   0 0.49253E-03 595936.2 4428404.0 1517.6  5.00  7.62  7.62  NO  MONTH  
 HV150   0 0.49253E-03 595943.9 4428404.0 1517.6  5.00  7.62  7.62  NO  MONTH  
 HV151   0 0.49253E-03 595951.5 4428404.0 1517.5  5.00  7.62  7.62  NO  MONTH  
 HV152   0 0.49253E-03 595959.1 4428404.0 1517.5  5.00  7.62  7.62  NO  MONTH  
 HV153   0 0.49253E-03 595966.8 4428404.0 1517.3  5.00  7.62  7.62  NO  MONTH  
 HV154   0 0.49253E-03 595974.4 4428404.0 1517.3  5.00  7.62  7.62  NO  MONTH  
 HV155   0 0.49253E-03 595982.0 4428404.0 1517.2  5.00  7.62  7.62  NO  MONTH  
 HV156   0 0.49253E-03 595989.6 4428404.0 1517.0  5.00  7.62  7.62  NO  MONTH  
 HV157   0 0.49253E-03 595997.2 4428404.0 1516.9  5.00  7.62  7.62  NO  MONTH  
 HV158   0 0.49253E-03 596004.9 4428404.0 1516.8  5.00  7.62  7.62  NO  MONTH  
 HV159   0 0.49253E-03 596012.5 4428404.0 1516.7  5.00  7.62  7.62  NO  MONTH  
 HV160   0 0.49253E-03 596020.1 4428404.0 1516.5  5.00  7.62  7.62  NO  MONTH  
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 7 
CONC      DFAULT ELEV FLGPOL                     
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 VV1   0 0.30151E-04 595069.3 4428928.5 1530.3  5.00  7.62  7.62  NO  MONTH  
 VV2   0 0.30151E-04 595069.3 4428920.5 1530.5  5.00  7.62  7.62  NO  MONTH  
 VV3   0 0.30151E-04 595069.3 4428913.0 1530.8  5.00  7.62  7.62  NO  MONTH  
 VV4   0 0.30151E-04 595069.3 4428905.5 1530.9  5.00  7.62  7.62  NO  MONTH  
 VV5   0 0.30151E-04 595069.3 4428898.0 1530.9  5.00  7.62  7.62  NO  MONTH  
 VV6   0 0.30151E-04 595069.3 4428890.0 1530.8  5.00  7.62  7.62  NO  MONTH  
 VV7   0 0.30151E-04 595069.3 4428882.5 1530.8  5.00  7.62  7.62  NO  MONTH  
 VV8   0 0.30151E-04 595069.3 4428875.0 1530.9  5.00  7.62  7.62  NO  MONTH  
 VV9   0 0.30151E-04 595069.3 4428867.5 1531.0  5.00  7.62  7.62  NO  MONTH  
 VV10   0 0.30151E-04 595069.3 4428859.5 1531.0  5.00  7.62  7.62  NO  MONTH  
 VV11   0 0.30151E-04 595069.3 4428852.0 1530.9  5.00  7.62  7.62  NO  MONTH  
 VV12   0 0.30151E-04 595069.3 4428844.5 1530.9  5.00  7.62  7.62  NO  MONTH  
 VV13   0 0.30151E-04 595069.3 4428837.0 1531.0  5.00  7.62  7.62  NO  MONTH  
 VV14   0 0.30151E-04 595069.3 4428829.0 1531.0  5.00  7.62  7.62  NO  MONTH  
 VV15   0 0.30151E-04 595069.3 4428821.5 1530.9  5.00  7.62  7.62  NO  MONTH  
 VV16   0 0.30151E-04 595069.3 4428814.0 1530.9  5.00  7.62  7.62  NO  MONTH  
 VV17   0 0.30151E-04 595069.3 4428806.5 1530.8  5.00  7.62  7.62  NO  MONTH  
 VV18   0 0.30151E-04 595069.3 4428799.0 1530.7  5.00  7.62  7.62  NO  MONTH  
 VV19   0 0.30151E-04 595069.3 4428791.0 1530.3  5.00  7.62  7.62  NO  MONTH  
 VV20   0 0.30151E-04 595069.3 4428783.5 1530.1  5.00  7.62  7.62  NO  MONTH  
 VV21   0 0.30151E-04 595069.3 4428776.0 1530.0  5.00  7.62  7.62  NO  MONTH  
 VV22   0 0.30151E-04 595069.3 4428768.5 1530.0  5.00  7.62  7.62  NO  MONTH  
 VV23   0 0.30151E-04 595069.3 4428760.5 1530.0  5.00  7.62  7.62  NO  MONTH  
 VV24   0 0.30151E-04 595069.3 4428753.0 1530.1  5.00  7.62  7.62  NO  MONTH  
 VV25   0 0.30151E-04 595069.3 4428745.5 1530.2  5.00  7.62  7.62  NO  MONTH  
 VV26   0 0.30151E-04 595069.3 4428738.0 1530.4  5.00  7.62  7.62  NO  MONTH  
 VV27   0 0.30151E-04 595069.3 4428730.0 1530.6  5.00  7.62  7.62  NO  MONTH  
 VV28   0 0.30151E-04 595069.3 4428722.5 1530.6  5.00  7.62  7.62  NO  MONTH  
 VV29   0 0.30151E-04 595069.3 4428715.0 1530.6  5.00  7.62  7.62  NO  MONTH  
 VV30   0 0.30151E-04 595069.3 4428707.5 1530.6  5.00  7.62  7.62  NO  MONTH  
 VV31   0 0.30151E-04 595069.3 4428699.5 1530.7  5.00  7.62  7.62  NO  MONTH  
 VV32   0 0.30151E-04 595069.3 4428692.0 1530.7  5.00  7.62  7.62  NO  MONTH  
 VV33   0 0.30151E-04 595069.3 4428684.5 1530.7  5.00  7.62  7.62  NO  MONTH  
 VV34   0 0.30151E-04 595069.3 4428677.0 1530.6  5.00  7.62  7.62  NO  MONTH  
 VV35   0 0.30151E-04 595069.3 4428669.0 1530.4  5.00  7.62  7.62  NO  MONTH  
 VV36   0 0.50248E-04 595094.0 4428552.5 1529.7  5.00  7.62  7.62  NO  MONTH  
 VV37   0 0.50248E-04 595094.0 4428545.0 1529.5  5.00  7.62  7.62  NO  MONTH  
 VV38   0 0.50248E-04 595094.0 4428537.5 1529.4  5.00  7.62  7.62  NO  MONTH  
 VV39   0 0.50248E-04 595094.0 4428530.0 1529.4  5.00  7.62  7.62  NO  MONTH  
 VV40   0 0.50248E-04 595094.0 4428522.0 1529.6  5.00  7.62  7.62  NO  MONTH  
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
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 VV41   0 0.50248E-04 595094.0 4428514.5 1529.8  5.00  7.62  7.62  NO  MONTH  
 VV42   0 0.50248E-04 595094.0 4428507.0 1529.9  5.00  7.62  7.62  NO  MONTH  
 VV43   0 0.50248E-04 595094.0 4428499.5 1529.9  5.00  7.62  7.62  NO  MONTH  
 VV44   0 0.50248E-04 595094.0 4428491.5 1530.0  5.00  7.62  7.62  NO  MONTH  
 VV45   0 0.50248E-04 595094.0 4428484.0 1530.0  5.00  7.62  7.62  NO  MONTH  
 VV46   0 0.50248E-04 595094.0 4428476.5 1530.1  5.00  7.62  7.62  NO  MONTH  
 VV47   0 0.50248E-04 595094.0 4428469.0 1530.2  5.00  7.62  7.62  NO  MONTH  
 VV48   0 0.50248E-04 595094.0 4428461.0 1530.2  5.00  7.62  7.62  NO  MONTH  
 VV49   0 0.50248E-04 595094.0 4428453.5 1530.3  5.00  7.62  7.62  NO  MONTH  
 VV50   0 0.50248E-04 595094.0 4428446.0 1530.3  5.00  7.62  7.62  NO  MONTH  
 VV51   0 0.50248E-04 595094.0 4428438.5 1530.3  5.00  7.62  7.62  NO  MONTH  
 VV52   0 0.50248E-04 595094.0 4428431.0 1530.3  5.00  7.62  7.62  NO  MONTH  
 VV53   0 0.50248E-04 595094.0 4428423.0 1530.3  5.00  7.62  7.62  NO  MONTH  
 VV54   0 0.50248E-04 595094.0 4428415.5 1530.2  5.00  7.62  7.62  NO  MONTH  
 VV55   0 0.50248E-04 595094.0 4428408.0 1530.1  5.00  7.62  7.62  NO  MONTH  
 VV56   0 0.50248E-04 595094.0 4428400.5 1530.1  5.00  7.62  7.62  NO  MONTH  
 VV57   0 0.50248E-04 595094.0 4428392.5 1530.0  5.00  7.62  7.62  NO  MONTH  
 VV58   0 0.50248E-04 595094.0 4428385.0 1529.9  5.00  7.62  7.62  NO  MONTH  
 VV59   0 0.50248E-04 595094.0 4428377.5 1529.9  5.00  7.62  7.62  NO  MONTH  
 VV60   0 0.50248E-04 595094.0 4428370.0 1529.9  5.00  7.62  7.62  NO  MONTH  
 VV61   0 0.50248E-04 595094.0 4428362.0 1529.9  5.00  7.62  7.62  NO  MONTH  
 VV62   0 0.50248E-04 595094.0 4428354.5 1529.9  5.00  7.62  7.62  NO  MONTH  
 VV63   0 0.50248E-04 595094.0 4428347.0 1529.9  5.00  7.62  7.62  NO  MONTH  
 VV64   0 0.50248E-04 595094.0 4428339.5 1529.9  5.00  7.62  7.62  NO  MONTH  
 VV65   0 0.50248E-04 595094.0 4428331.5 1529.9  5.00  7.62  7.62  NO  MONTH  
 VV66   0 0.50248E-04 595094.0 4428324.0 1529.9  5.00  7.62  7.62  NO  MONTH  
 VV67   0 0.50248E-04 595094.0 4428316.5 1530.0  5.00  7.62  7.62  NO  MONTH  
 VV68   0 0.50248E-04 595094.0 4428309.0 1530.0  5.00  7.62  7.62  NO  MONTH  
 VV69   0 0.50248E-04 595094.0 4428301.0 1530.0  5.00  7.62  7.62  NO  MONTH  
 VV70   0 0.50248E-04 595094.0 4428293.5 1530.0  5.00  7.62  7.62  NO  MONTH  
 VV71   0 0.50248E-04 595094.0 4428286.0 1530.0  5.00  7.62  7.62  NO  MONTH  
 VV72   0 0.50248E-04 595094.0 4428278.5 1530.0  5.00  7.62  7.62  NO  MONTH  
 VV73   0 0.30151E-04 595112.8 4428157.5 1529.2  5.00  7.62  7.62  NO  MONTH  
 VV74   0 0.30151E-04 595112.8 4428149.5 1528.9  5.00  7.62  7.62  NO  MONTH  
 VV75   0 0.30151E-04 595112.8 4428142.0 1528.7  5.00  7.62  7.62  NO  MONTH  
 VV76   0 0.30151E-04 595112.8 4428134.5 1528.7  5.00  7.62  7.62  NO  MONTH  
 VV77   0 0.30151E-04 595112.8 4428127.0 1528.7  5.00  7.62  7.62  NO  MONTH  
 VV78   0 0.30151E-04 595112.8 4428119.0 1528.7  5.00  7.62  7.62  NO  MONTH  
 VV79   0 0.30151E-04 595112.8 4428111.5 1528.7  5.00  7.62  7.62  NO  MONTH  
 VV80   0 0.30151E-04 595112.8 4428104.0 1528.7  5.00  7.62  7.62  NO  MONTH  
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
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 VV81   0 0.30151E-04 595112.8 4428096.5 1528.7  5.00  7.62  7.62  NO  MONTH  
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 VV82   0 0.30151E-04 595112.8 4428088.5 1528.7  5.00  7.62  7.62  NO  MONTH  
 VV83   0 0.30151E-04 595112.8 4428081.0 1528.7  5.00  7.62  7.62  NO  MONTH  
 VV84   0 0.30151E-04 595112.8 4428073.5 1528.7  5.00  7.62  7.62  NO  MONTH  
 VV85   0 0.30151E-04 595112.8 4428066.0 1528.8  5.00  7.62  7.62  NO  MONTH  
 VV86   0 0.30151E-04 595112.8 4428058.0 1528.8  5.00  7.62  7.62  NO  MONTH  
 VV87   0 0.30151E-04 595112.8 4428050.5 1528.8  5.00  7.62  7.62  NO  MONTH  
 VV88   0 0.30151E-04 595112.8 4428043.0 1528.8  5.00  7.62  7.62  NO  MONTH  
 VV89   0 0.30151E-04 595112.8 4428035.5 1528.8  5.00  7.62  7.62  NO  MONTH  
 VV90   0 0.30151E-04 595112.8 4428028.0 1528.8  5.00  7.62  7.62  NO  MONTH  
 VV91   0 0.30151E-04 595112.8 4428020.0 1528.8  5.00  7.62  7.62  NO  MONTH  
 VV92   0 0.30151E-04 595112.8 4428012.5 1528.8  5.00  7.62  7.62  NO  MONTH  
 VV93   0 0.30151E-04 595112.8 4428005.0 1528.9  5.00  7.62  7.62  NO  MONTH  
 VV94   0 0.30151E-04 595112.8 4427997.5 1528.9  5.00  7.62  7.62  NO  MONTH  
 VV95   0 0.30151E-04 595112.8 4427989.5 1528.9  5.00  7.62  7.62  NO  MONTH  
 VV96   0 0.30151E-04 595112.8 4427982.0 1528.9  5.00  7.62  7.62  NO  MONTH  
 VV97   0 0.30151E-04 595112.8 4427974.5 1528.9  5.00  7.62  7.62  NO  MONTH  
 VV98   0 0.30151E-04 595112.8 4427967.0 1528.9  5.00  7.62  7.62  NO  MONTH  
 VV99   0 0.30151E-04 595112.8 4427959.0 1528.9  5.00  7.62  7.62  NO  MONTH  
 VV100   0 0.30151E-04 595112.8 4427951.5 1528.9  5.00  7.62  7.62  NO  MONTH  
 VV101   0 0.30151E-04 595112.8 4427944.0 1528.9  5.00  7.62  7.62  NO  MONTH  
 VV102   0 0.30151E-04 595112.8 4427936.5 1528.9  5.00  7.62  7.62  NO  MONTH  
 VV103   0 0.30151E-04 595112.8 4427928.5 1528.9  5.00  7.62  7.62  NO  MONTH  
 VV104   0 0.30151E-04 595112.8 4427921.0 1528.9  5.00  7.62  7.62  NO  MONTH  
 VV105   0 0.30151E-04 595112.8 4427913.5 1528.8  5.00  7.62  7.62  NO  MONTH  
 VV106   0 0.30151E-04 595112.8 4427906.0 1528.8  5.00  7.62  7.62  NO  MONTH  
 VV107   0 0.30151E-04 595112.8 4427898.0 1528.8  5.00  7.62  7.62  NO  MONTH  
 VV108   0 0.30151E-04 595112.8 4427890.5 1528.8  5.00  7.62  7.62  NO  MONTH  
 VV109   0 0.30151E-04 595112.8 4427883.0 1528.9  5.00  7.62  7.62  NO  MONTH  
 VV110   0 0.30151E-04 595112.8 4427875.5 1528.9  5.00  7.62  7.62  NO  MONTH  
 VV111   0 0.30151E-04 595112.8 4427867.5 1528.8  5.00  7.62  7.62  NO  MONTH  
 VV112   0 0.30151E-04 595112.8 4427860.0 1528.8  5.00  7.62  7.62  NO  MONTH  
 VV113   0 0.30151E-04 595466.7 4428943.0 1520.7  5.00  7.62  7.62  NO  MONTH  
 VV114   0 0.30151E-04 595466.7 4428935.5 1520.9  5.00  7.62  7.62  NO  MONTH  
 VV115   0 0.30151E-04 595466.7 4428928.0 1521.4  5.00  7.62  7.62  NO  MONTH  
 VV116   0 0.30151E-04 595466.7 4428920.5 1522.3  5.00  7.62  7.62  NO  MONTH  
 VV117   0 0.30151E-04 595466.7 4428912.5 1523.3  5.00  7.62  7.62  NO  MONTH  
 VV118   0 0.30151E-04 595466.7 4428905.0 1523.9  5.00  7.62  7.62  NO  MONTH  
 VV119   0 0.30151E-04 595466.7 4428897.5 1524.5  5.00  7.62  7.62  NO  MONTH  
 VV120   0 0.30151E-04 595466.7 4428890.0 1525.0  5.00  7.62  7.62  NO  MONTH  
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
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             *** VOLUME SOURCE DATA *** 
 
    NUMBER EMISSION RATE     BASE RELEASE INIT. INIT. URBAN EMISSION RATE 
 SOURCE PART. (GRAMS/SEC)  X  Y  ELEV. HEIGHT  SY  SZ  SOURCE SCALAR VARY 
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 VV121   0 0.30151E-04 595466.7 4428882.0 1525.1  5.00  7.62  7.62  NO  MONTH  
 VV122   0 0.30151E-04 595466.7 4428874.5 1525.2  5.00  7.62  7.62  NO  MONTH  
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 VV123   0 0.30151E-04 595466.7 4428867.0 1525.1  5.00  7.62  7.62  NO  MONTH  
 VV124   0 0.30151E-04 595466.7 4428859.5 1524.9  5.00  7.62  7.62  NO  MONTH  
 VV125   0 0.30151E-04 595466.7 4428851.5 1524.5  5.00  7.62  7.62  NO  MONTH  
 VV126   0 0.30151E-04 595466.7 4428844.0 1524.1  5.00  7.62  7.62  NO  MONTH  
 VV127   0 0.30151E-04 595466.7 4428836.5 1523.6  5.00  7.62  7.62  NO  MONTH  
 VV128   0 0.30151E-04 595466.7 4428829.0 1523.0  5.00  7.62  7.62  NO  MONTH  
 VV129   0 0.30151E-04 595466.7 4428821.0 1522.3  5.00  7.62  7.62  NO  MONTH  
 VV130   0 0.30151E-04 595466.7 4428813.5 1521.8  5.00  7.62  7.62  NO  MONTH  
 VV131   0 0.30151E-04 595466.7 4428806.0 1521.7  5.00  7.62  7.62  NO  MONTH  
 VV132   0 0.30151E-04 595466.7 4428798.5 1521.9  5.00  7.62  7.62  NO  MONTH  
 VV133   0 0.30151E-04 595466.7 4428790.5 1522.3  5.00  7.62  7.62  NO  MONTH  
 VV134   0 0.30151E-04 595466.7 4428783.0 1522.7  5.00  7.62  7.62  NO  MONTH  
 VV135   0 0.30151E-04 595466.7 4428775.5 1523.0  5.00  7.62  7.62  NO  MONTH  
 VV136   0 0.30151E-04 595466.7 4428768.0 1523.4  5.00  7.62  7.62  NO  MONTH  
 VV137   0 0.30151E-04 595466.7 4428760.0 1523.8  5.00  7.62  7.62  NO  MONTH  
 VV138   0 0.30151E-04 595466.7 4428752.5 1524.0  5.00  7.62  7.62  NO  MONTH  
 VV139   0 0.30151E-04 595466.7 4428745.0 1524.1  5.00  7.62  7.62  NO  MONTH  
 VV140   0 0.30151E-04 595466.7 4428737.5 1524.2  5.00  7.62  7.62  NO  MONTH  
 VV141   0 0.30151E-04 595466.7 4428730.0 1524.3  5.00  7.62  7.62  NO  MONTH  
 VV142   0 0.30151E-04 595466.7 4428722.0 1524.3  5.00  7.62  7.62  NO  MONTH  
 VV143   0 0.30151E-04 595466.7 4428714.5 1524.3  5.00  7.62  7.62  NO  MONTH  
 VV144   0 0.30151E-04 595466.7 4428707.0 1524.2  5.00  7.62  7.62  NO  MONTH  
 VV145   0 0.30151E-04 595466.7 4428699.5 1524.0  5.00  7.62  7.62  NO  MONTH  
 VV146   0 0.30151E-04 595466.7 4428691.5 1524.0  5.00  7.62  7.62  NO  MONTH  
 VV147   0 0.30151E-04 595466.7 4428684.0 1524.1  5.00  7.62  7.62  NO  MONTH  
 VV148   0 0.30151E-04 595466.7 4428676.5 1524.2  5.00  7.62  7.62  NO  MONTH  
 VV149   0 0.30151E-04 595466.7 4428669.0 1524.2  5.00  7.62  7.62  NO  MONTH  
 VV150   0 0.30151E-04 595466.7 4428661.0 1524.2  5.00  7.62  7.62  NO  MONTH  
 VV151   0 0.50248E-04 595496.3 4428533.0 1523.0  5.00  7.62  7.62  NO  MONTH  
 VV152   0 0.50248E-04 595496.3 4428525.5 1522.7  5.00  7.62  7.62  NO  MONTH  
 VV153   0 0.50248E-04 595496.3 4428517.5 1522.5  5.00  7.62  7.62  NO  MONTH  
 VV154   0 0.50248E-04 595496.3 4428510.0 1522.6  5.00  7.62  7.62  NO  MONTH  
 VV155   0 0.50248E-04 595496.3 4428502.5 1522.7  5.00  7.62  7.62  NO  MONTH  
 VV156   0 0.50248E-04 595496.3 4428495.0 1522.9  5.00  7.62  7.62  NO  MONTH  
 VV157   0 0.50248E-04 595496.3 4428487.0 1523.2  5.00  7.62  7.62  NO  MONTH  
 VV158   0 0.50248E-04 595496.3 4428479.5 1523.5  5.00  7.62  7.62  NO  MONTH  
 VV159   0 0.50248E-04 595496.3 4428472.0 1523.6  5.00  7.62  7.62  NO  MONTH  
 VV160   0 0.50248E-04 595496.3 4428464.5 1523.7  5.00  7.62  7.62  NO  MONTH  
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 11 
CONC      DFAULT ELEV FLGPOL                     
 
 
 
             *** VOLUME SOURCE DATA *** 
 
    NUMBER EMISSION RATE     BASE RELEASE INIT. INIT. URBAN EMISSION RATE 
 SOURCE PART. (GRAMS/SEC)  X  Y  ELEV. HEIGHT  SY  SZ  SOURCE SCALAR VARY 
  ID  CATS.    (METERS) (METERS) (METERS) (METERS) (METERS) (METERS)    BY 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 VV161   0 0.50248E-04 595496.3 4428456.5 1523.8  5.00  7.62  7.62  NO  MONTH  
 VV162   0 0.50248E-04 595496.3 4428449.0 1523.9  5.00  7.62  7.62  NO  MONTH  
 VV163   0 0.50248E-04 595496.3 4428441.5 1523.9  5.00  7.62  7.62  NO  MONTH  
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 VV164   0 0.50248E-04 595496.3 4428434.0 1524.0  5.00  7.62  7.62  NO  MONTH  
 VV165   0 0.50248E-04 595496.3 4428426.0 1524.1  5.00  7.62  7.62  NO  MONTH  
 VV166   0 0.50248E-04 595496.3 4428418.5 1524.2  5.00  7.62  7.62  NO  MONTH  
 VV167   0 0.50248E-04 595496.3 4428411.0 1524.2  5.00  7.62  7.62  NO  MONTH  
 VV168   0 0.50248E-04 595496.3 4428403.5 1524.3  5.00  7.62  7.62  NO  MONTH  
 VV169   0 0.50248E-04 595496.3 4428396.0 1524.3  5.00  7.62  7.62  NO  MONTH  
 VV170   0 0.50248E-04 595496.3 4428388.0 1524.3  5.00  7.62  7.62  NO  MONTH  
 VV171   0 0.50248E-04 595496.3 4428380.5 1524.3  5.00  7.62  7.62  NO  MONTH  
 VV172   0 0.50248E-04 595496.3 4428373.0 1524.3  5.00  7.62  7.62  NO  MONTH  
 VV173   0 0.50248E-04 595496.3 4428365.5 1524.3  5.00  7.62  7.62  NO  MONTH  
 VV174   0 0.50248E-04 595496.3 4428357.5 1524.2  5.00  7.62  7.62  NO  MONTH  
 VV175   0 0.50248E-04 595496.3 4428350.0 1524.2  5.00  7.62  7.62  NO  MONTH  
 VV176   0 0.50248E-04 595496.3 4428342.5 1524.1  5.00  7.62  7.62  NO  MONTH  
 VV177   0 0.50248E-04 595496.3 4428335.0 1524.0  5.00  7.62  7.62  NO  MONTH  
 VV178   0 0.50248E-04 595496.3 4428327.0 1523.9  5.00  7.62  7.62  NO  MONTH  
 VV179   0 0.50248E-04 595496.3 4428319.5 1523.9  5.00  7.62  7.62  NO  MONTH  
 VV180   0 0.50248E-04 595496.3 4428312.0 1524.0  5.00  7.62  7.62  NO  MONTH  
 VV181   0 0.50248E-04 595496.3 4428304.5 1524.1  5.00  7.62  7.62  NO  MONTH  
 VV182   0 0.50248E-04 595496.3 4428296.5 1524.1  5.00  7.62  7.62  NO  MONTH  
 VV183   0 0.50248E-04 595496.3 4428289.0 1524.1  5.00  7.62  7.62  NO  MONTH  
 VV184   0 0.50248E-04 595496.3 4428281.5 1524.2  5.00  7.62  7.62  NO  MONTH  
 VV185   0 0.50248E-04 595496.3 4428274.0 1524.2  5.00  7.62  7.62  NO  MONTH  
 VV186   0 0.50248E-04 595496.3 4428266.0 1524.2  5.00  7.62  7.62  NO  MONTH  
 VV187   0 0.50248E-04 595496.3 4428258.5 1524.2  5.00  7.62  7.62  NO  MONTH  
 VV188   0 0.30151E-04 595478.5 4428137.5 1524.2  5.00  7.62  7.62  NO  MONTH  
 VV189   0 0.30151E-04 595478.5 4428130.0 1524.0  5.00  7.62  7.62  NO  MONTH  
 VV190   0 0.30151E-04 595478.5 4428122.5 1523.8  5.00  7.62  7.62  NO  MONTH  
 VV191   0 0.30151E-04 595478.5 4428114.5 1523.6  5.00  7.62  7.62  NO  MONTH  
 VV192   0 0.30151E-04 595478.5 4428107.0 1523.4  5.00  7.62  7.62  NO  MONTH  
 VV193   0 0.30151E-04 595478.5 4428099.5 1523.5  5.00  7.62  7.62  NO  MONTH  
 VV194   0 0.30151E-04 595478.5 4428092.0 1523.6  5.00  7.62  7.62  NO  MONTH  
 VV195   0 0.30151E-04 595478.5 4428084.0 1523.8  5.00  7.62  7.62  NO  MONTH  
 VV196   0 0.30151E-04 595478.5 4428076.5 1523.8  5.00  7.62  7.62  NO  MONTH  
 VV197   0 0.30151E-04 595478.5 4428069.0 1523.8  5.00  7.62  7.62  NO  MONTH  
 VV198   0 0.30151E-04 595478.5 4428061.5 1523.9  5.00  7.62  7.62  NO  MONTH  
 VV199   0 0.30151E-04 595478.5 4428053.5 1523.9  5.00  7.62  7.62  NO  MONTH  
 VV200   0 0.30151E-04 595478.5 4428046.0 1523.8  5.00  7.62  7.62  NO  MONTH  
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 12 
CONC      DFAULT ELEV FLGPOL                     
 
 
 
             *** VOLUME SOURCE DATA *** 
 
    NUMBER EMISSION RATE     BASE RELEASE INIT. INIT. URBAN EMISSION RATE 
 SOURCE PART. (GRAMS/SEC)  X  Y  ELEV. HEIGHT  SY  SZ  SOURCE SCALAR VARY 
  ID  CATS.    (METERS) (METERS) (METERS) (METERS) (METERS) (METERS)    BY 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 VV201   0 0.30151E-04 595478.5 4428038.5 1523.7  5.00  7.62  7.62  NO  MONTH  
 VV202   0 0.30151E-04 595478.5 4428031.0 1523.6  5.00  7.62  7.62  NO  MONTH  
 VV203   0 0.30151E-04 595478.5 4428023.0 1523.6  5.00  7.62  7.62  NO  MONTH  
 VV204   0 0.30151E-04 595478.5 4428015.5 1523.6  5.00  7.62  7.62  NO  MONTH  
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 VV205   0 0.30151E-04 595478.5 4428008.0 1523.6  5.00  7.62  7.62  NO  MONTH  
 VV206   0 0.30151E-04 595478.5 4428000.5 1523.6  5.00  7.62  7.62  NO  MONTH  
 VV207   0 0.30151E-04 595478.5 4427993.0 1523.6  5.00  7.62  7.62  NO  MONTH  
 VV208   0 0.30151E-04 595478.5 4427985.0 1523.7  5.00  7.62  7.62  NO  MONTH  
 VV209   0 0.30151E-04 595478.5 4427977.5 1523.7  5.00  7.62  7.62  NO  MONTH  
 VV210   0 0.30151E-04 595478.5 4427970.0 1523.7  5.00  7.62  7.62  NO  MONTH  
 VV211   0 0.30151E-04 595478.5 4427962.5 1523.7  5.00  7.62  7.62  NO  MONTH  
 VV212   0 0.30151E-04 595478.5 4427954.5 1523.8  5.00  7.62  7.62  NO  MONTH  
 VV213   0 0.30151E-04 595478.5 4427947.0 1523.8  5.00  7.62  7.62  NO  MONTH  
 VV214   0 0.30151E-04 595478.5 4427939.5 1523.7  5.00  7.62  7.62  NO  MONTH  
 VV215   0 0.30151E-04 595478.5 4427932.0 1523.7  5.00  7.62  7.62  NO  MONTH  
 VV216   0 0.30151E-04 595478.5 4427924.0 1523.7  5.00  7.62  7.62  NO  MONTH  
 VV217   0 0.30151E-04 595478.5 4427916.5 1523.7  5.00  7.62  7.62  NO  MONTH  
 VV218   0 0.30151E-04 595478.5 4427909.0 1523.6  5.00  7.62  7.62  NO  MONTH  
 VV219   0 0.30151E-04 595478.5 4427901.5 1523.6  5.00  7.62  7.62  NO  MONTH  
 VV220   0 0.30151E-04 595478.5 4427893.5 1523.7  5.00  7.62  7.62  NO  MONTH  
 VV221   0 0.30151E-04 595478.5 4427886.0 1523.7  5.00  7.62  7.62  NO  MONTH  
 VV222   0 0.30151E-04 595478.5 4427878.5 1523.8  5.00  7.62  7.62  NO  MONTH  
 VV223   0 0.30151E-04 595478.5 4427871.0 1523.8  5.00  7.62  7.62  NO  MONTH  
 VV224   0 0.30151E-04 595478.5 4427863.0 1523.9  5.00  7.62  7.62  NO  MONTH  
 VV225   0 0.30151E-04 595478.5 4427855.5 1524.0  5.00  7.62  7.62  NO  MONTH  
 VV226   0 0.30151E-04 595478.5 4427848.0 1524.0  5.00  7.62  7.62  NO  MONTH  
 VV227   0 0.30151E-04 595478.5 4427840.5 1524.0  5.00  7.62  7.62  NO  MONTH  
 VV228   0 0.30151E-04 595921.3 4428977.5 1510.7  5.00  7.62  7.62  NO  MONTH  
 VV229   0 0.30151E-04 595921.3 4428970.0 1510.9  5.00  7.62  7.62  NO  MONTH  
 VV230   0 0.30151E-04 595921.3 4428962.5 1511.2  5.00  7.62  7.62  NO  MONTH  
 VV231   0 0.30151E-04 595921.3 4428955.0 1511.6  5.00  7.62  7.62  NO  MONTH  
 VV232   0 0.30151E-04 595921.3 4428947.0 1511.9  5.00  7.62  7.62  NO  MONTH  
 VV233   0 0.30151E-04 595921.3 4428939.5 1512.2  5.00  7.62  7.62  NO  MONTH  
 VV234   0 0.30151E-04 595921.3 4428932.0 1512.5  5.00  7.62  7.62  NO  MONTH  
 VV235   0 0.30151E-04 595921.3 4428924.5 1513.0  5.00  7.62  7.62  NO  MONTH  
 VV236   0 0.30151E-04 595921.3 4428917.0 1513.5  5.00  7.62  7.62  NO  MONTH  
 VV237   0 0.30151E-04 595921.3 4428909.0 1514.2  5.00  7.62  7.62  NO  MONTH  
 VV238   0 0.30151E-04 595921.3 4428901.5 1514.8  5.00  7.62  7.62  NO  MONTH  
 VV239   0 0.30151E-04 595921.3 4428894.0 1514.9  5.00  7.62  7.62  NO  MONTH  
 VV240   0 0.30151E-04 595921.3 4428886.5 1514.9  5.00  7.62  7.62  NO  MONTH  
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
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             *** VOLUME SOURCE DATA *** 
 
    NUMBER EMISSION RATE     BASE RELEASE INIT. INIT. URBAN EMISSION RATE 
 SOURCE PART. (GRAMS/SEC)  X  Y  ELEV. HEIGHT  SY  SZ  SOURCE SCALAR VARY 
  ID  CATS.    (METERS) (METERS) (METERS) (METERS) (METERS) (METERS)    BY 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 VV241   0 0.30151E-04 595921.3 4428878.5 1514.9  5.00  7.62  7.62  NO  MONTH  
 VV242   0 0.30151E-04 595921.3 4428871.0 1514.9  5.00  7.62  7.62  NO  MONTH  
 VV243   0 0.30151E-04 595921.3 4428863.5 1514.9  5.00  7.62  7.62  NO  MONTH  
 VV244   0 0.30151E-04 595921.3 4428856.0 1514.9  5.00  7.62  7.62  NO  MONTH  
 VV245   0 0.30151E-04 595921.3 4428848.0 1515.0  5.00  7.62  7.62  NO  MONTH  
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 VV246   0 0.30151E-04 595921.3 4428840.5 1515.1  5.00  7.62  7.62  NO  MONTH  
 VV247   0 0.30151E-04 595921.3 4428833.0 1514.9  5.00  7.62  7.62  NO  MONTH  
 VV248   0 0.30151E-04 595921.3 4428825.5 1514.9  5.00  7.62  7.62  NO  MONTH  
 VV249   0 0.30151E-04 595921.3 4428817.5 1514.9  5.00  7.62  7.62  NO  MONTH  
 VV250   0 0.30151E-04 595921.3 4428810.0 1514.8  5.00  7.62  7.62  NO  MONTH  
 VV251   0 0.30151E-04 595921.3 4428802.5 1514.9  5.00  7.62  7.62  NO  MONTH  
 VV252   0 0.30151E-04 595921.3 4428795.0 1514.9  5.00  7.62  7.62  NO  MONTH  
 VV253   0 0.30151E-04 595921.3 4428787.0 1514.9  5.00  7.62  7.62  NO  MONTH  
 VV254   0 0.30151E-04 595921.3 4428779.5 1514.9  5.00  7.62  7.62  NO  MONTH  
 VV255   0 0.30151E-04 595921.3 4428772.0 1514.8  5.00  7.62  7.62  NO  MONTH  
 VV256   0 0.30151E-04 595921.3 4428764.5 1514.8  5.00  7.62  7.62  NO  MONTH  
 VV257   0 0.30151E-04 595921.3 4428756.5 1514.8  5.00  7.62  7.62  NO  MONTH  
 VV258   0 0.30151E-04 595921.3 4428749.0 1514.9  5.00  7.62  7.62  NO  MONTH  
 VV259   0 0.30151E-04 595921.3 4428741.5 1515.2  5.00  7.62  7.62  NO  MONTH  
 VV260   0 0.30151E-04 595921.3 4428734.0 1515.8  5.00  7.62  7.62  NO  MONTH  
 VV261   0 0.30151E-04 595921.3 4428726.5 1516.6  5.00  7.62  7.62  NO  MONTH  
 VV262   0 0.30151E-04 595921.3 4428718.5 1517.3  5.00  7.62  7.62  NO  MONTH  
 VV263   0 0.30151E-04 595921.3 4428711.0 1517.8  5.00  7.62  7.62  NO  MONTH  
 VV264   0 0.30151E-04 595921.3 4428703.5 1518.0  5.00  7.62  7.62  NO  MONTH  
 VV265   0 0.30151E-04 595921.3 4428696.0 1518.0  5.00  7.62  7.62  NO  MONTH  
 VV266   0 0.30151E-04 595921.3 4428688.0 1517.9  5.00  7.62  7.62  NO  MONTH  
 VV267   0 0.50248E-04 595931.2 4428557.5 1517.7  5.00  7.62  7.62  NO  MONTH  
 VV268   0 0.50248E-04 595931.2 4428550.0 1517.9  5.00  7.62  7.62  NO  MONTH  
 VV269   0 0.50248E-04 595931.2 4428542.5 1517.9  5.00  7.62  7.62  NO  MONTH  
 VV270   0 0.50248E-04 595931.2 4428535.0 1517.9  5.00  7.62  7.62  NO  MONTH  
 VV271   0 0.50248E-04 595931.2 4428527.0 1518.0  5.00  7.62  7.62  NO  MONTH  
 VV272   0 0.50248E-04 595931.2 4428519.5 1518.1  5.00  7.62  7.62  NO  MONTH  
 VV273   0 0.50248E-04 595931.2 4428512.0 1518.1  5.00  7.62  7.62  NO  MONTH  
 VV274   0 0.50248E-04 595931.2 4428504.5 1518.1  5.00  7.62  7.62  NO  MONTH  
 VV275   0 0.50248E-04 595931.2 4428496.5 1518.1  5.00  7.62  7.62  NO  MONTH  
 VV276   0 0.50248E-04 595931.2 4428489.0 1518.1  5.00  7.62  7.62  NO  MONTH  
 VV277   0 0.50248E-04 595931.2 4428481.5 1518.2  5.00  7.62  7.62  NO  MONTH  
 VV278   0 0.50248E-04 595931.2 4428474.0 1518.2  5.00  7.62  7.62  NO  MONTH  
 VV279   0 0.50248E-04 595931.2 4428466.0 1518.2  5.00  7.62  7.62  NO  MONTH  
 VV280   0 0.50248E-04 595931.2 4428458.5 1518.2  5.00  7.62  7.62  NO  MONTH  
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             *** VOLUME SOURCE DATA *** 
 
    NUMBER EMISSION RATE     BASE RELEASE INIT. INIT. URBAN EMISSION RATE 
 SOURCE PART. (GRAMS/SEC)  X  Y  ELEV. HEIGHT  SY  SZ  SOURCE SCALAR VARY 
  ID  CATS.    (METERS) (METERS) (METERS) (METERS) (METERS) (METERS)    BY 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 VV281   0 0.50248E-04 595931.2 4428451.0 1518.2  5.00  7.62  7.62  NO  MONTH  
 VV282   0 0.50248E-04 595931.2 4428443.5 1518.1  5.00  7.62  7.62  NO  MONTH  
 VV283   0 0.50248E-04 595931.2 4428435.5 1518.0  5.00  7.62  7.62  NO  MONTH  
 VV284   0 0.50248E-04 595931.2 4428428.0 1518.0  5.00  7.62  7.62  NO  MONTH  
 VV285   0 0.50248E-04 595931.2 4428420.5 1517.9  5.00  7.62  7.62  NO  MONTH  
 VV286   0 0.50248E-04 595931.2 4428413.0 1517.8  5.00  7.62  7.62  NO  MONTH  
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 VV287   0 0.50248E-04 595931.2 4428405.0 1517.7  5.00  7.62  7.62  NO  MONTH  
 VV288   0 0.50248E-04 595931.2 4428397.5 1517.7  5.00  7.62  7.62  NO  MONTH  
 VV289   0 0.50248E-04 595931.2 4428390.0 1517.6  5.00  7.62  7.62  NO  MONTH  
 VV290   0 0.50248E-04 595931.2 4428382.5 1517.7  5.00  7.62  7.62  NO  MONTH  
 VV291   0 0.50248E-04 595931.2 4428374.5 1517.8  5.00  7.62  7.62  NO  MONTH  
 VV292   0 0.50248E-04 595931.2 4428367.0 1517.9  5.00  7.62  7.62  NO  MONTH  
 VV293   0 0.50248E-04 595931.2 4428359.5 1518.0  5.00  7.62  7.62  NO  MONTH  
 VV294   0 0.50248E-04 595931.2 4428352.0 1518.2  5.00  7.62  7.62  NO  MONTH  
 VV295   0 0.50248E-04 595931.2 4428344.5 1518.2  5.00  7.62  7.62  NO  MONTH  
 VV296   0 0.50248E-04 595931.2 4428336.5 1518.3  5.00  7.62  7.62  NO  MONTH  
 VV297   0 0.50248E-04 595931.2 4428329.0 1518.4  5.00  7.62  7.62  NO  MONTH  
 VV298   0 0.50248E-04 595931.2 4428321.5 1518.4  5.00  7.62  7.62  NO  MONTH  
 VV299   0 0.50248E-04 595931.2 4428314.0 1518.4  5.00  7.62  7.62  NO  MONTH  
 VV300   0 0.50248E-04 595931.2 4428306.0 1518.4  5.00  7.62  7.62  NO  MONTH  
 VV301   0 0.50248E-04 595931.2 4428298.5 1518.4  5.00  7.62  7.62  NO  MONTH  
 VV302   0 0.50248E-04 595931.2 4428291.0 1518.5  5.00  7.62  7.62  NO  MONTH  
 VV303   0 0.50248E-04 595931.2 4428283.5 1518.5  5.00  7.62  7.62  NO  MONTH  
 VV304   0 0.50248E-04 595931.2 4428275.5 1518.5  5.00  7.62  7.62  NO  MONTH  
 VV305   0 0.50248E-04 595931.2 4428268.0 1518.5  5.00  7.62  7.62  NO  MONTH  
 VV306   0 0.30151E-04 595933.2 4428142.5 1517.2  5.00  7.62  7.62  NO  MONTH  
 VV307   0 0.30151E-04 595933.2 4428135.0 1517.2  5.00  7.62  7.62  NO  MONTH  
 VV308   0 0.30151E-04 595933.2 4428127.0 1517.2  5.00  7.62  7.62  NO  MONTH  
 VV309   0 0.30151E-04 595933.2 4428119.5 1517.2  5.00  7.62  7.62  NO  MONTH  
 VV310   0 0.30151E-04 595933.2 4428112.0 1517.2  5.00  7.62  7.62  NO  MONTH  
 VV311   0 0.30151E-04 595933.2 4428104.5 1517.1  5.00  7.62  7.62  NO  MONTH  
 VV312   0 0.30151E-04 595933.2 4428097.0 1517.1  5.00  7.62  7.62  NO  MONTH  
 VV313   0 0.30151E-04 595933.2 4428089.0 1517.0  5.00  7.62  7.62  NO  MONTH  
 VV314   0 0.30151E-04 595933.2 4428081.5 1516.9  5.00  7.62  7.62  NO  MONTH  
 VV315   0 0.30151E-04 595933.2 4428074.0 1516.9  5.00  7.62  7.62  NO  MONTH  
 VV316   0 0.30151E-04 595933.2 4428066.5 1516.9  5.00  7.62  7.62  NO  MONTH  
 VV317   0 0.30151E-04 595933.2 4428058.5 1516.8  5.00  7.62  7.62  NO  MONTH  
 VV318   0 0.30151E-04 595933.2 4428051.0 1516.8  5.00  7.62  7.62  NO  MONTH  
 VV319   0 0.30151E-04 595933.2 4428043.5 1516.7  5.00  7.62  7.62  NO  MONTH  
 VV320   0 0.30151E-04 595933.2 4428036.0 1516.6  5.00  7.62  7.62  NO  MONTH  
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
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             *** VOLUME SOURCE DATA *** 
 
    NUMBER EMISSION RATE     BASE RELEASE INIT. INIT. URBAN EMISSION RATE 
 SOURCE PART. (GRAMS/SEC)  X  Y  ELEV. HEIGHT  SY  SZ  SOURCE SCALAR VARY 
  ID  CATS.    (METERS) (METERS) (METERS) (METERS) (METERS) (METERS)    BY 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 VV321   0 0.30151E-04 595933.2 4428028.0 1516.4  5.00  7.62  7.62  NO  MONTH  
 VV322   0 0.30151E-04 595933.2 4428020.5 1516.4  5.00  7.62  7.62  NO  MONTH  
 VV323   0 0.30151E-04 595933.2 4428013.0 1516.4  5.00  7.62  7.62  NO  MONTH  
 VV324   0 0.30151E-04 595933.2 4428005.5 1516.4  5.00  7.62  7.62  NO  MONTH  
 VV325   0 0.30151E-04 595933.2 4427997.5 1516.4  5.00  7.62  7.62  NO  MONTH  
 VV326   0 0.30151E-04 595933.2 4427990.0 1516.3  5.00  7.62  7.62  NO  MONTH  
 VV327   0 0.30151E-04 595933.2 4427982.5 1516.3  5.00  7.62  7.62  NO  MONTH  
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 VV328   0 0.30151E-04 595933.2 4427975.0 1516.2  5.00  7.62  7.62  NO  MONTH  
 VV329   0 0.30151E-04 595933.2 4427967.0 1516.2  5.00  7.62  7.62  NO  MONTH  
 VV330   0 0.30151E-04 595933.2 4427959.5 1516.2  5.00  7.62  7.62  NO  MONTH  
 VV331   0 0.30151E-04 595933.2 4427952.0 1516.3  5.00  7.62  7.62  NO  MONTH  
 VV332   0 0.30151E-04 595933.2 4427944.5 1516.3  5.00  7.62  7.62  NO  MONTH  
 VV333   0 0.30151E-04 595933.2 4427936.5 1516.3  5.00  7.62  7.62  NO  MONTH  
 VV334   0 0.30151E-04 595933.2 4427929.0 1516.3  5.00  7.62  7.62  NO  MONTH  
 VV335   0 0.30151E-04 595933.2 4427921.5 1516.3  5.00  7.62  7.62  NO  MONTH  
 VV336   0 0.30151E-04 595933.2 4427914.0 1516.3  5.00  7.62  7.62  NO  MONTH  
 VV337   0 0.30151E-04 595933.2 4427906.5 1516.3  5.00  7.62  7.62  NO  MONTH  
 VV338   0 0.30151E-04 595933.2 4427898.5 1516.3  5.00  7.62  7.62  NO  MONTH  
 VV339   0 0.30151E-04 595933.2 4427891.0 1516.3  5.00  7.62  7.62  NO  MONTH  
 VV340   0 0.30151E-04 595933.2 4427883.5 1516.3  5.00  7.62  7.62  NO  MONTH  
 VV341   0 0.30151E-04 595933.2 4427876.0 1516.2  5.00  7.62  7.62  NO  MONTH  
 VV342   0 0.30151E-04 595933.2 4427868.0 1516.2  5.00  7.62  7.62  NO  MONTH  
 VV343   0 0.30151E-04 595933.2 4427860.5 1516.2  5.00  7.62  7.62  NO  MONTH  
 VV344   0 0.30151E-04 595933.2 4427853.0 1516.2  5.00  7.62  7.62  NO  MONTH  
 VV345   0 0.30151E-04 595933.2 4427845.5 1516.1  5.00  7.62  7.62  NO  MONTH  
 HV161   0 0.73369E-03 594775.2 4428404.0 1534.7  5.00  7.62  7.62  NO  MONTH  
 HV162   0 0.73369E-03 594760.1 4428404.0 1535.0  5.00  7.62  7.62  NO  MONTH  
 HV163   0 0.73369E-03 594744.8 4428404.0 1535.1  5.00  7.62  7.62  NO  MONTH  
 HV164   0 0.73369E-03 594729.6 4428404.0 1535.3  5.00  7.62  7.62  NO  MONTH  
 HV165   0 0.73369E-03 594714.3 4428404.0 1535.6  5.00  7.62  7.62  NO  MONTH  
 HV166   0 0.73369E-03 594699.1 4428404.0 1535.9  5.00  7.62  7.62  NO  MONTH  
 HV167   0 0.73369E-03 594683.8 4428404.0 1536.0  5.00  7.62  7.62  NO  MONTH  
 HV168   0 0.73369E-03 594668.6 4428404.0 1536.2  5.00  7.62  7.62  NO  MONTH  
 HV169   0 0.73369E-03 594653.4 4428404.0 1536.4  5.00  7.62  7.62  NO  MONTH  
 HV170   0 0.73369E-03 594638.1 4428404.0 1536.6  5.00  7.62  7.62  NO  MONTH  
 HV171   0 0.73369E-03 594622.9 4428404.0 1536.8  5.00  7.62  7.62  NO  MONTH  
 HV172   0 0.73369E-03 594607.6 4428404.0 1537.1  5.00  7.62  7.62  NO  MONTH  
 HV173   0 0.73369E-03 594592.4 4428404.0 1537.3  5.00  7.62  7.62  NO  MONTH  
 HV174   0 0.73369E-03 594577.2 4428404.0 1537.5  5.00  7.62  7.62  NO  MONTH  
 HV175   0 0.73369E-03 594561.9 4428404.0 1537.9  5.00  7.62  7.62  NO  MONTH  
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
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             *** VOLUME SOURCE DATA *** 
 
    NUMBER EMISSION RATE     BASE RELEASE INIT. INIT. URBAN EMISSION RATE 
 SOURCE PART. (GRAMS/SEC)  X  Y  ELEV. HEIGHT  SY  SZ  SOURCE SCALAR VARY 
  ID  CATS.    (METERS) (METERS) (METERS) (METERS) (METERS) (METERS)    BY 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 HV176   0 0.73369E-03 594546.7 4428404.0 1538.1  5.00  7.62  7.62  NO  MONTH  
 HV177   0 0.73369E-03 594531.4 4428404.0 1538.5  5.00  7.62  7.62  NO  MONTH  
 HV178   0 0.73369E-03 594516.2 4428404.0 1538.7  5.00  7.62  7.62  NO  MONTH  
 HV179   0 0.73369E-03 594500.9 4428404.0 1539.2  5.00  7.62  7.62  NO  MONTH  
 VV346   0 0.73369E-03 594500.9 4428411.5 1539.2  5.00  7.62  7.62  NO  MONTH  
 VV347   0 0.73369E-03 594500.9 4428427.0 1538.9  5.00  7.62  7.62  NO  MONTH  
 VV348   0 0.73369E-03 594500.9 4428442.0 1538.8  5.00  7.62  7.62  NO  MONTH  
 VV349   0 0.73369E-03 594500.9 4428457.5 1538.6  5.00  7.62  7.62  NO  MONTH  
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 VV350   0 0.73369E-03 594500.9 4428472.5 1538.4  5.00  7.62  7.62  NO  MONTH  
 VV351   0 0.73369E-03 594500.9 4428488.0 1538.6  5.00  7.62  7.62  NO  MONTH  
 VV352   0 0.73369E-03 594500.9 4428503.0 1539.0  5.00  7.62  7.62  NO  MONTH  
 VV353   0 0.73369E-03 594500.9 4428518.5 1539.2  5.00  7.62  7.62  NO  MONTH  
 VV354   0 0.73369E-03 594500.9 4428533.5 1539.9  5.00  7.62  7.62  NO  MONTH  
 VV355   0 0.73369E-03 594500.9 4428549.0 1540.4  5.00  7.62  7.62  NO  MONTH  
 VV356   0 0.73369E-03 594500.9 4428564.0 1540.9  5.00  7.62  7.62  NO  MONTH  
 VV357   0 0.73369E-03 594500.9 4428579.5 1541.4  5.00  7.62  7.62  NO  MONTH  
 VV358   0 0.73369E-03 594500.9 4428594.5 1541.8  5.00  7.62  7.62  NO  MONTH  
 VV359   0 0.73369E-03 594500.9 4428609.5 1542.3  5.00  7.62  7.62  NO  MONTH  
 VV360   0 0.73369E-03 594500.9 4428625.0 1542.7  5.00  7.62  7.62  NO  MONTH  
 VV361   0 0.73369E-03 594500.9 4428640.0 1543.2  5.00  7.62  7.62  NO  MONTH  
 VV362   0 0.73369E-03 594500.9 4428655.5 1543.4  5.00  7.62  7.62  NO  MONTH  
 VV363   0 0.73369E-03 594500.9 4428670.5 1543.7  5.00  7.62  7.62  NO  MONTH  
 VV364   0 0.73369E-03 594500.9 4428686.0 1544.7  5.00  7.62  7.62  NO  MONTH  
 VV365   0 0.73369E-03 594500.9 4428701.0 1546.2  5.00  7.62  7.62  NO  MONTH  
 VV366   0 0.73369E-03 594500.9 4428716.5 1546.5  5.00  7.62  7.62  NO  MONTH  
 VV367   0 0.73369E-03 594500.9 4428731.5 1545.8  5.00  7.62  7.62  NO  MONTH  
 VV368   0 0.73369E-03 594500.9 4428747.0 1545.1  5.00  7.62  7.62  NO  MONTH  
 VV369   0 0.73369E-03 594500.9 4428762.0 1544.6  5.00  7.62  7.62  NO  MONTH  
 VV370   0 0.73369E-03 594500.9 4428777.5 1543.9  5.00  7.62  7.62  NO  MONTH  
 VV371   0 0.73369E-03 594500.9 4428792.5 1543.4  5.00  7.62  7.62  NO  MONTH  
 VV372   0 0.73369E-03 594500.9 4428808.0 1543.2  5.00  7.62  7.62  NO  MONTH  
 VV373   0 0.73369E-03 594500.9 4428823.0 1543.2  5.00  7.62  7.62  NO  MONTH  
 VV374   0 0.73369E-03 594500.9 4428838.5 1542.9  5.00  7.62  7.62  NO  MONTH  
 VV375   0 0.73369E-03 594500.9 4428853.5 1542.5  5.00  7.62  7.62  NO  MONTH  
 VV376   0 0.73369E-03 594500.9 4428869.0 1540.9  5.00  7.62  7.62  NO  MONTH  
 VV377   0 0.73369E-03 594500.9 4428884.0 1539.8  5.00  7.62  7.62  NO  MONTH  
 VV378   0 0.73369E-03 594500.9 4428899.5 1540.1  5.00  7.62  7.62  NO  MONTH  
 VV379   0 0.73369E-03 594500.9 4428914.5 1540.9  5.00  7.62  7.62  NO  MONTH  
 VV380   0 0.73369E-03 594500.9 4428930.0 1541.6  5.00  7.62  7.62  NO  MONTH  
 VV381   0 0.73369E-03 594500.9 4428945.0 1542.1  5.00  7.62  7.62  NO  MONTH  
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             *** VOLUME SOURCE DATA *** 
 
    NUMBER EMISSION RATE     BASE RELEASE INIT. INIT. URBAN EMISSION RATE 
 SOURCE PART. (GRAMS/SEC)  X  Y  ELEV. HEIGHT  SY  SZ  SOURCE SCALAR VARY 
  ID  CATS.    (METERS) (METERS) (METERS) (METERS) (METERS) (METERS)    BY 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 VV382   0 0.73369E-03 594500.9 4428960.5 1542.9  5.00  7.62  7.62  NO  MONTH  
 VV383   0 0.73369E-03 594500.9 4428975.5 1544.1  5.00  7.62  7.62  NO  MONTH  
 VV384   0 0.73369E-03 594500.9 4428990.5 1545.0  5.00  7.62  7.62  NO  MONTH  
 VV385   0 0.73369E-03 594500.9 4429006.0 1545.6  5.00  7.62  7.62  NO  MONTH  
 VV386   0 0.73369E-03 594500.9 4429021.0 1546.0  5.00  7.62  7.62  NO  MONTH  
 VV387   0 0.73369E-03 594500.9 4429036.5 1546.2  5.00  7.62  7.62  NO  MONTH  
 VV388   0 0.73369E-03 594500.9 4429051.5 1546.6  5.00  7.62  7.62  NO  MONTH  
 VV389   0 0.73369E-03 594500.9 4429067.0 1547.1  5.00  7.62  7.62  NO  MONTH  
 VV390   0 0.73369E-03 594500.9 4429082.0 1547.8  5.00  7.62  7.62  NO  MONTH  
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 VV391   0 0.73369E-03 594500.9 4429097.5 1548.3  5.00  7.62  7.62  NO  MONTH  
 VV392   0 0.73369E-03 594500.9 4429112.5 1548.5  5.00  7.62  7.62  NO  MONTH  
 VV393   0 0.73369E-03 594500.9 4429128.0 1548.7  5.00  7.62  7.62  NO  MONTH  
 VV394   0 0.73369E-03 594500.9 4429143.0 1548.7  5.00  7.62  7.62  NO  MONTH  
 VV395   0 0.73369E-03 594500.9 4429158.5 1548.7  5.00  7.62  7.62  NO  MONTH  
 VV396   0 0.73369E-03 594500.9 4429173.5 1548.8  5.00  7.62  7.62  NO  MONTH  
 VV397   0 0.73369E-03 594500.9 4429189.0 1549.0  5.00  7.62  7.62  NO  MONTH  
 VV398   0 0.73369E-03 594500.9 4429204.0 1549.0  5.00  7.62  7.62  NO  MONTH  
 VV399   0 0.73369E-03 594500.9 4429219.5 1549.0  5.00  7.62  7.62  NO  MONTH  
 VV400   0 0.73369E-03 594500.9 4429234.5 1549.0  5.00  7.62  7.62  NO  MONTH  
 VV401   0 0.73369E-03 594500.9 4429250.0 1549.0  5.00  7.62  7.62  NO  MONTH  
 VV402   0 0.73369E-03 594500.9 4429265.0 1549.0  5.00  7.62  7.62  NO  MONTH  
 VV403   0 0.73369E-03 594500.9 4429280.5 1549.0  5.00  7.62  7.62  NO  MONTH  
 VV404   0 0.73369E-03 594500.9 4429295.5 1549.0  5.00  7.62  7.62  NO  MONTH  
 VV405   0 0.73369E-03 594500.9 4429311.0 1549.0  5.00  7.62  7.62  NO  MONTH  
 VV406   0 0.73369E-03 594500.9 4429326.0 1548.7  5.00  7.62  7.62  NO  MONTH  
 VV407   0 0.73369E-03 594500.9 4429341.5 1548.7  5.00  7.62  7.62  NO  MONTH  
 VV408   0 0.73369E-03 594500.9 4429356.5 1548.5  5.00  7.62  7.62  NO  MONTH  
 WEF1   0 0.73369E-03 593117.5 4428707.0 1566.1  5.00  7.62  7.62  NO  MONTH  
 WEF2   0 0.73369E-03 593132.2 4428710.5 1565.8  5.00  7.62  7.62  NO  MONTH  
 WEF3   0 0.73369E-03 593143.3 4428718.0 1565.7  5.00  7.62  7.62  NO  MONTH  
 WEF4   0 0.73369E-03 593154.4 4428718.0 1565.5  5.00  7.62  7.62  NO  MONTH  
 WEF5   0 0.73369E-03 593165.4 4428721.5 1565.4  5.00  7.62  7.62  NO  MONTH  
 WEF6   0 0.73369E-03 593182.2 4428727.5 1565.1  5.00  7.62  7.62  NO  MONTH  
 WEF7   0 0.73369E-03 593190.2 4428733.0 1565.1  5.00  7.62  7.62  NO  MONTH  
 WEF8   0 0.73369E-03 593203.5 4428738.0 1564.9  5.00  7.62  7.62  NO  MONTH  
 WEF9   0 0.73369E-03 593214.1 4428741.0 1564.8  5.00  7.62  7.62  NO  MONTH  
 WEF10   0 0.73369E-03 593224.8 4428743.5 1564.7  5.00  7.62  7.62  NO  MONTH  
 WEF11   0 0.73369E-03 593232.8 4428749.0 1564.5  5.00  7.62  7.62  NO  MONTH  
 WEF12   0 0.73369E-03 593240.7 4428749.0 1564.5  5.00  7.62  7.62  NO  MONTH  
 WEF13   0 0.73369E-03 593248.7 4428754.0 1564.5  5.00  7.62  7.62  NO  MONTH  
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             *** VOLUME SOURCE DATA *** 
 
    NUMBER EMISSION RATE     BASE RELEASE INIT. INIT. URBAN EMISSION RATE 
 SOURCE PART. (GRAMS/SEC)  X  Y  ELEV. HEIGHT  SY  SZ  SOURCE SCALAR VARY 
  ID  CATS.    (METERS) (METERS) (METERS) (METERS) (METERS) (METERS)    BY 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 WEF14   0 0.73369E-03 593256.6 4428756.5 1564.5  5.00  7.62  7.62  NO  MONTH  
 WEF15   0 0.73369E-03 593264.6 4428759.5 1564.4  5.00  7.62  7.62  NO  MONTH  
 WEF16   0 0.73369E-03 593275.2 4428764.5 1564.5  5.00  7.62  7.62  NO  MONTH  
 WEF17   0 0.73369E-03 593285.9 4428764.5 1564.4  5.00  7.62  7.62  NO  MONTH  
 WEF18   0 0.73369E-03 593296.5 4428772.5 1564.2  5.00  7.62  7.62  NO  MONTH  
 WEF19   0 0.73369E-03 593307.1 4428772.5 1564.2  5.00  7.62  7.62  NO  MONTH  
 WEF20   0 0.73369E-03 593315.1 4428778.0 1564.2  5.00  7.62  7.62  NO  MONTH  
 WEF21   0 0.73369E-03 593323.1 4428780.5 1564.1  5.00  7.62  7.62  NO  MONTH  
 WEF22   0 0.73369E-03 593331.1 4428783.5 1563.9  5.00  7.62  7.62  NO  MONTH  
 WEF23   0 0.73369E-03 593339.0 4428786.0 1563.9  5.00  7.62  7.62  NO  MONTH  
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 WEF24   0 0.73369E-03 593349.6 4428791.5 1563.9  5.00  7.62  7.62  NO  MONTH  
 WEF25   0 0.73369E-03 593357.6 4428794.0 1563.7  5.00  7.62  7.62  NO  MONTH  
 WEF26   0 0.73369E-03 593365.6 4428794.0 1563.6  5.00  7.62  7.62  NO  MONTH  
 WEF27   0 0.73369E-03 593376.2 4428799.0 1563.6  5.00  7.62  7.62  NO  MONTH  
 WEF28   0 0.73369E-03 593381.5 4428802.0 1563.5  5.00  7.62  7.62  NO  MONTH  
 WEF29   0 0.73369E-03 593392.1 4428807.0 1563.3  5.00  7.62  7.62  NO  MONTH  
 WEF30   0 0.73369E-03 593402.8 4428810.0 1563.3  5.00  7.62  7.62  NO  MONTH  
 WEF31   0 0.73369E-03 593413.4 4428812.5 1563.2  5.00  7.62  7.62  NO  MONTH  
 WEF33   0 0.73369E-03 593424.0 4428818.0 1563.0  5.00  7.62  7.62  NO  MONTH  
 WEF34   0 0.73369E-03 593432.0 4428820.5 1563.0  5.00  7.62  7.62  NO  MONTH  
 WEF35   0 0.73369E-03 593437.3 4428823.0 1562.9  5.00  7.62  7.62  NO  MONTH  
 WEF36   0 0.73369E-03 593445.2 4428826.0 1562.8  5.00  7.62  7.62  NO  MONTH  
 WEF37   0 0.73369E-03 593453.2 4428828.5 1562.6  5.00  7.62  7.62  NO  MONTH  
 WEF38   0 0.73369E-03 593458.6 4428831.0 1562.4  5.00  7.62  7.62  NO  MONTH  
 WEF39   0 0.73369E-03 593466.5 4428831.0 1562.4  5.00  7.62  7.62  NO  MONTH  
 WEF40   0 0.73369E-03 593471.8 4428833.5 1562.4  5.00  7.62  7.62  NO  MONTH  
 WEF41   0 0.73369E-03 593477.1 4428836.5 1562.3  5.00  7.62  7.62  NO  MONTH  
 WEF43   0 0.73369E-03 593485.1 4428836.5 1562.2  5.00  7.62  7.62  NO  MONTH  
 WEF44   0 0.73369E-03 593490.4 4428839.0 1562.1  5.00  7.62  7.62  NO  MONTH  
 WEF45   0 0.73369E-03 593498.4 4428844.5 1561.8  5.00  7.62  7.62  NO  MONTH  
 WEF46   0 0.73369E-03 593503.7 4428844.5 1561.8  5.00  7.62  7.62  NO  MONTH  
 WEF47   0 0.73369E-03 593511.7 4428847.0 1561.8  5.00  7.62  7.62  NO  MONTH  
 WEF48   0 0.73369E-03 593517.0 4428849.5 1561.6  5.00  7.62  7.62  NO  MONTH  
 WEF49   0 0.73369E-03 593524.9 4428852.5 1561.5  5.00  7.62  7.62  NO  MONTH  
 WEF50   0 0.73369E-03 593532.9 4428855.0 1561.5  5.00  7.62  7.62  NO  MONTH  
 WEF51   0 0.73369E-03 593538.2 4428860.5 1561.5  5.00  7.62  7.62  NO  MONTH  
 WEF52   0 0.73369E-03 593543.6 4428860.5 1561.5  5.00  7.62  7.62  NO  MONTH  
 WEF53   0 0.73369E-03 593551.5 4428860.5 1561.5  5.00  7.62  7.62  NO  MONTH  
 WEF54   0 0.73369E-03 593559.5 4428865.5 1561.3  5.00  7.62  7.62  NO  MONTH  
 WFE55   0 0.73369E-03 593564.8 4428865.5 1561.3  5.00  7.62  7.62  NO  MONTH  
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             *** VOLUME SOURCE DATA *** 
 
    NUMBER EMISSION RATE     BASE RELEASE INIT. INIT. URBAN EMISSION RATE 
 SOURCE PART. (GRAMS/SEC)  X  Y  ELEV. HEIGHT  SY  SZ  SOURCE SCALAR VARY 
  ID  CATS.    (METERS) (METERS) (METERS) (METERS) (METERS) (METERS)    BY 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 WEF55   0 0.73369E-03 593572.8 4428868.5 1561.2  5.00  7.62  7.62  NO  MONTH  
 WEF56   0 0.73369E-03 593580.8 4428873.5 1561.1  5.00  7.62  7.62  NO  MONTH  
 WEF57   0 0.73369E-03 593588.7 4428873.5 1560.9  5.00  7.62  7.62  NO  MONTH  
 WEF58   0 0.73369E-03 593594.0 4428879.0 1560.9  5.00  7.62  7.62  NO  MONTH  
 WEF59   0 0.73369E-03 593599.3 4428881.5 1560.8  5.00  7.62  7.62  NO  MONTH  
 WEF60   0 0.73369E-03 593604.6 4428881.5 1560.7  5.00  7.62  7.62  NO  MONTH  
 WEF61   0 0.73369E-03 593609.9 4428881.5 1560.6  5.00  7.62  7.62  NO  MONTH  
 WEF62   0 0.73369E-03 593617.9 4428884.0 1560.6  5.00  7.62  7.62  NO  MONTH  
 WEF63   0 0.73369E-03 593623.2 4428887.0 1560.6  5.00  7.62  7.62  NO  MONTH  
 WEF64   0 0.73369E-03 593631.2 4428892.0 1560.5  5.00  7.62  7.62  NO  MONTH  
 WEF65   0 0.73369E-03 593636.5 4428895.0 1560.3  5.00  7.62  7.62  NO  MONTH  
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 WEF66   0 0.73369E-03 593644.5 4428895.0 1560.3  5.00  7.62  7.62  NO  MONTH  
 WEF67   0 0.73369E-03 593652.4 4428897.5 1560.2  5.00  7.62  7.62  NO  MONTH  
 WEF68   0 0.73369E-03 593660.4 4428900.0 1560.0  5.00  7.62  7.62  NO  MONTH  
 WEF69   0 0.73369E-03 593668.4 4428905.5 1559.8  5.00  7.62  7.62  NO  MONTH  
 WEF70   0 0.73369E-03 593676.4 4428905.5 1559.7  5.00  7.62  7.62  NO  MONTH  
 WEF71   0 0.73369E-03 593681.7 4428911.0 1559.7  5.00  7.62  7.62  NO  MONTH  
 WEF72   0 0.73369E-03 593687.0 4428913.5 1559.6  5.00  7.62  7.62  NO  MONTH  
 WEF73   0 0.73369E-03 593695.0 4428916.0 1559.4  5.00  7.62  7.62  NO  MONTH  
 WEF74   0 0.73369E-03 593702.9 4428916.0 1559.3  5.00  7.62  7.62  NO  MONTH  
 WEF75   0 0.73369E-03 593708.2 4428916.0 1559.2  5.00  7.62  7.62  NO  MONTH  
 WEF76   0 0.73369E-03 593713.6 4428921.5 1559.1  5.00  7.62  7.62  NO  MONTH  
 WEF77   0 0.73369E-03 593721.6 4428924.0 1559.1  5.00  7.62  7.62  NO  MONTH  
 WEF78   0 0.73369E-03 593727.8 4428925.5 1559.1  5.00  7.62  7.62  NO  MONTH  
 WEF79   0 0.73369E-03 593738.2 4428926.5 1558.8  5.00  7.62  7.62  NO  MONTH  
 WEF81   0 0.73369E-03 593745.2 4428932.0 1558.7  5.00  7.62  7.62  NO  MONTH  
 WEF82   0 0.73369E-03 593753.6 4428933.5 1558.7  5.00  7.62  7.62  NO  MONTH  
 WEF83   0 0.73369E-03 593761.4 4428935.5 1558.7  5.00  7.62  7.62  NO  MONTH  
 WEF84   0 0.73369E-03 593766.8 4428938.0 1558.5  5.00  7.62  7.62  NO  MONTH  
 WEF85   0 0.73369E-03 593773.3 4428941.5 1558.4  5.00  7.62  7.62  NO  MONTH  
 WEF86   0 0.73369E-03 593779.2 4428943.5 1558.4  5.00  7.62  7.62  NO  MONTH  
 WEF87   0 0.73369E-03 593785.2 4428945.5 1558.3  5.00  7.62  7.62  NO  MONTH  
 WEF88   0 0.73369E-03 593791.1 4428947.5 1558.1  5.00  7.62  7.62  NO  MONTH  
 WEF89   0 0.73369E-03 593799.0 4428951.5 1558.1  5.00  7.62  7.62  NO  MONTH  
 WEF90   0 0.73369E-03 593806.9 4428953.5 1557.9  5.00  7.62  7.62  NO  MONTH  
 WEF91   0 0.73369E-03 593812.9 4428955.5 1557.8  5.00  7.62  7.62  NO  MONTH  
 WEF92   0 0.73369E-03 593817.9 4428957.0 1557.8  5.00  7.62  7.62  NO  MONTH  
 WEF93   0 0.73369E-03 593824.9 4428960.0 1557.7  5.00  7.62  7.62  NO  MONTH  
 WEF94   0 0.73369E-03 593830.4 4428960.5 1557.5  5.00  7.62  7.62  NO  MONTH  
 WEF95   0 0.73369E-03 593835.9 4428964.0 1557.5  5.00  7.62  7.62  NO  MONTH  
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             *** VOLUME SOURCE DATA *** 
 
    NUMBER EMISSION RATE     BASE RELEASE INIT. INIT. URBAN EMISSION RATE 
 SOURCE PART. (GRAMS/SEC)  X  Y  ELEV. HEIGHT  SY  SZ  SOURCE SCALAR VARY 
  ID  CATS.    (METERS) (METERS) (METERS) (METERS) (METERS) (METERS)    BY 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 WEF96   0 0.73369E-03 593842.6 4428966.5 1557.5  5.00  7.62  7.62  NO  MONTH  
 WEF97   0 0.73369E-03 593850.2 4428969.0 1557.3  5.00  7.62  7.62  NO  MONTH  
 WEF98   0 0.73369E-03 593855.7 4428971.5 1557.2  5.00  7.62  7.62  NO  MONTH  
 WEF99   0 0.73369E-03 593866.2 4428975.0 1557.1  5.00  7.62  7.62  NO  MONTH  
 WEF100  0 0.73369E-03 593872.2 4428977.0 1557.0  5.00  7.62  7.62  NO  MONTH  
 WEF101  0 0.73369E-03 593878.9 4428979.0 1556.9  5.00  7.62  7.62  NO  MONTH  
 WEF102  0 0.73369E-03 593885.3 4428982.0 1556.9  5.00  7.62  7.62  NO  MONTH  
 WEF103  0 0.73369E-03 593889.8 4428983.0 1556.8  5.00  7.62  7.62  NO  MONTH  
 WEF104  0 0.73369E-03 593894.4 4428983.5 1556.7  5.00  7.62  7.62  NO  MONTH  
 WEF105  0 0.73369E-03 593898.9 4428986.5 1556.6  5.00  7.62  7.62  NO  MONTH  
 WEF106  0 0.73369E-03 593898.9 4429001.5 1556.6  5.00  7.62  7.62  NO  MONTH  
 WEF107  0 0.73369E-03 593898.9 4429017.0 1556.3  5.00  7.62  7.62  NO  MONTH  
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 WEF108  0 0.73369E-03 593898.9 4429032.0 1556.3  5.00  7.62  7.62  NO  MONTH  
 WEF109  0 0.73369E-03 593898.9 4429047.5 1556.1  5.00  7.62  7.62  NO  MONTH  
 WEF110  0 0.73369E-03 593898.9 4429062.5 1556.0  5.00  7.62  7.62  NO  MONTH  
 WEF111  0 0.73369E-03 593898.9 4429078.0 1556.0  5.00  7.62  7.62  NO  MONTH  
 WEF112  0 0.73369E-03 593898.9 4429093.0 1555.7  5.00  7.62  7.62  NO  MONTH  
 WEF113  0 0.73369E-03 593898.9 4429108.5 1555.7  5.00  7.62  7.62  NO  MONTH  
 WEF114  0 0.73369E-03 593898.9 4429123.5 1555.4  5.00  7.62  7.62  NO  MONTH  
 WEF115  0 0.73369E-03 593898.9 4429139.0 1555.4  5.00  7.62  7.62  NO  MONTH  
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           *** SOURCE IDs DEFINING SOURCE GROUPS *** 
 
GROUP ID             SOURCE IDs 
 
 
 
 ALL  WEFG , H11  , H15  , H16  , H28  , H30  , H32  , H45  , H47  , H49  , HV1  , HV2  , 
 
   HV3  , HV4  , HV5  , HV6  , HV7  , HV8  , HV9  , HV10 , HV11 , HV12 , HV13 , HV14 , 
 
   HV15 , HV16 , HV17 , HV18 , HV19 , HV20 , HV21 , HV22 , HV23 , HV24 , HV25 , HV26 , 
 
   HV27 , HV28 , HV29 , HV30 , HV31 , HV32 , HV33 , HV34 , HV35 , HV36 , HV37 , HV38 , 
 
   HV39 , HV40 , HV41 , HV42 , HV43 , HV44 , HV45 , HV46 , HV47 , HV48 , HV49 , HV50 , 
 
   HV51 , HV52 , HV53 , HV54 , HV55 , HV56 , HV57 , HV58 , HV59 , HV60 , HV61 , HV62 , 
 
   HV63 , HV64 , HV65 , HV66 , HV67 , HV68 , HV69 , HV70 , HV71 , HV72 , HV73 , HV74 , 
 
   HV75 , HV76 , HV77 , HV78 , HV79 , HV80 , HV81 , HV82 , HV83 , HV84 , HV85 , HV86 , 
 
   HV87 , HV88 , HV89 , HV90 , HV91 , HV92 , HV93 , HV94 , HV95 , HV96 , HV97 , HV98 , 
 
   HV99 , HV100 , HV101 , HV102 , HV103 , HV104 , HV105 , HV106 , HV107 , HV108 , HV109 , 
HV110 , 
 
   HV111 , HV112 , HV113 , HV114 , HV115 , HV116 , HV117 , HV118 , HV119 , HV120 , HV121 , 
HV122 , 
 
   HV123 , HV124 , HV125 , HV126 , HV127 , HV128 , HV129 , HV130 , HV131 , HV132 , HV133 , 
HV134 , 
 
   HV135 , HV136 , HV137 , HV138 , HV139 , HV140 , HV141 , HV142 , HV143 , HV144 , HV145 , 
HV146 , 
 
   HV147 , HV148 , HV149 , HV150 , HV151 , HV152 , HV153 , HV154 , HV155 , HV156 , HV157 , 
HV158 , 
 
   HV159 , HV160 , VV1  , VV2  , VV3  , VV4  , VV5  , VV6  , VV7  , VV8  , VV9  , VV10 , 
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   VV11 , VV12 , VV13 , VV14 , VV15 , VV16 , VV17 , VV18 , VV19 , VV20 , VV21 , VV22 , 
 
   VV23 , VV24 , VV25 , VV26 , VV27 , VV28 , VV29 , VV30 , VV31 , VV32 , VV33 , VV34 , 
 
   VV35 , VV36 , VV37 , VV38 , VV39 , VV40 , VV41 , VV42 , VV43 , VV44 , VV45 , VV46 , 
 
   VV47 , VV48 , VV49 , VV50 , VV51 , VV52 , VV53 , VV54 , VV55 , VV56 , VV57 , VV58 , 
 
   VV59 , VV60 , VV61 , VV62 , VV63 , VV64 , VV65 , VV66 , VV67 , VV68 , VV69 , VV70 , 
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           *** SOURCE IDs DEFINING SOURCE GROUPS *** 
 
GROUP ID             SOURCE IDs 
 
 
   VV71 , VV72 , VV73 , VV74 , VV75 , VV76 , VV77 , VV78 , VV79 , VV80 , VV81 , VV82 , 
 
   VV83 , VV84 , VV85 , VV86 , VV87 , VV88 , VV89 , VV90 , VV91 , VV92 , VV93 , VV94 , 
 
   VV95 , VV96 , VV97 , VV98 , VV99 , VV100 , VV101 , VV102 , VV103 , VV104 , VV105 , VV106 , 
 
   VV107 , VV108 , VV109 , VV110 , VV111 , VV112 , VV113 , VV114 , VV115 , VV116 , VV117 , 
VV118 , 
 
   VV119 , VV120 , VV121 , VV122 , VV123 , VV124 , VV125 , VV126 , VV127 , VV128 , VV129 , 
VV130 , 
 
   VV131 , VV132 , VV133 , VV134 , VV135 , VV136 , VV137 , VV138 , VV139 , VV140 , VV141 , 
VV142 , 
 
   VV143 , VV144 , VV145 , VV146 , VV147 , VV148 , VV149 , VV150 , VV151 , VV152 , VV153 , 
VV154 , 
 
   VV155 , VV156 , VV157 , VV158 , VV159 , VV160 , VV161 , VV162 , VV163 , VV164 , VV165 , 
VV166 , 
 
   VV167 , VV168 , VV169 , VV170 , VV171 , VV172 , VV173 , VV174 , VV175 , VV176 , VV177 , 
VV178 , 
 
   VV179 , VV180 , VV181 , VV182 , VV183 , VV184 , VV185 , VV186 , VV187 , VV188 , VV189 , 
VV190 , 
 
   VV191 , VV192 , VV193 , VV194 , VV195 , VV196 , VV197 , VV198 , VV199 , VV200 , VV201 , 
VV202 , 
 
   VV203 , VV204 , VV205 , VV206 , VV207 , VV208 , VV209 , VV210 , VV211 , VV212 , VV213 , 
VV214 , 
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   VV215 , VV216 , VV217 , VV218 , VV219 , VV220 , VV221 , VV222 , VV223 , VV224 , VV225 , 
VV226 , 
 
   VV227 , VV228 , VV229 , VV230 , VV231 , VV232 , VV233 , VV234 , VV235 , VV236 , VV237 , 
VV238 , 
 
   VV239 , VV240 , VV241 , VV242 , VV243 , VV244 , VV245 , VV246 , VV247 , VV248 , VV249 , 
VV250 , 
 
   VV251 , VV252 , VV253 , VV254 , VV255 , VV256 , VV257 , VV258 , VV259 , VV260 , VV261 , 
VV262 , 
 
   VV263 , VV264 , VV265 , VV266 , VV267 , VV268 , VV269 , VV270 , VV271 , VV272 , VV273 , 
VV274 , 
 
   VV275 , VV276 , VV277 , VV278 , VV279 , VV280 , VV281 , VV282 , VV283 , VV284 , VV285 , 
VV286 , 
 
   VV287 , VV288 , VV289 , VV290 , VV291 , VV292 , VV293 , VV294 , VV295 , VV296 , VV297 , 
VV298 , 
 
   VV299 , VV300 , VV301 , VV302 , VV303 , VV304 , VV305 , VV306 , VV307 , VV308 , VV309 , 
VV310 , 
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GROUP ID             SOURCE IDs 
 
 
   VV311 , VV312 , VV313 , VV314 , VV315 , VV316 , VV317 , VV318 , VV319 , VV320 , VV321 , 
VV322 , 
 
   VV323 , VV324 , VV325 , VV326 , VV327 , VV328 , VV329 , VV330 , VV331 , VV332 , VV333 , 
VV334 , 
 
   VV335 , VV336 , VV337 , VV338 , VV339 , VV340 , VV341 , VV342 , VV343 , VV344 , VV345 , 
HV161 , 
 
   HV162 , HV163 , HV164 , HV165 , HV166 , HV167 , HV168 , HV169 , HV170 , HV171 , HV172 , 
HV173 , 
 
   HV174 , HV175 , HV176 , HV177 , HV178 , HV179 , VV346 , VV347 , VV348 , VV349 , VV350 , 
VV351 , 
 
   VV352 , VV353 , VV354 , VV355 , VV356 , VV357 , VV358 , VV359 , VV360 , VV361 , VV362 , 
VV363 , 
 
   VV364 , VV365 , VV366 , VV367 , VV368 , VV369 , VV370 , VV371 , VV372 , VV373 , VV374 , 
VV375 , 
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   VV376 , VV377 , VV378 , VV379 , VV380 , VV381 , VV382 , VV383 , VV384 , VV385 , VV386 , 
VV387 , 
 
   VV388 , VV389 , VV390 , VV391 , VV392 , VV393 , VV394 , VV395 , VV396 , VV397 , VV398 , 
VV399 , 
 
   VV400 , VV401 , VV402 , VV403 , VV404 , VV405 , VV406 , VV407 , VV408 , WEF1 , WEF2 , 
WEF3 , 
 
   WEF4 , WEF5 , WEF6 , WEF7 , WEF8 , WEF9 , WEF10 , WEF11 , WEF12 , WEF13 , WEF14 , 
WEF15 , 
 
   WEF16 , WEF17 , WEF18 , WEF19 , WEF20 , WEF21 , WEF22 , WEF23 , WEF24 , WEF25 , WEF26 , 
WEF27 , 
 
   WEF28 , WEF29 , WEF30 , WEF31 , WEF33 , WEF34 , WEF35 , WEF36 , WEF37 , WEF38 , WEF39 , 
WEF40 , 
 
   WEF41 , WEF43 , WEF44 , WEF45 , WEF46 , WEF47 , WEF48 , WEF49 , WEF50 , WEF51 , WEF52 , 
WEF53 , 
 
   WEF54 , WFE55 , WEF55 , WEF56 , WEF57 , WEF58 , WEF59 , WEF60 , WEF61 , WEF62 , WEF63 , 
WEF64 , 
 
   WEF65 , WEF66 , WEF67 , WEF68 , WEF69 , WEF70 , WEF71 , WEF72 , WEF73 , WEF74 , WEF75 , 
WEF76 , 
 
   WEF77 , WEF78 , WEF79 , WEF81 , WEF82 , WEF83 , WEF84 , WEF85 , WEF86 , WEF87 , WEF88 , 
WEF89 , 
 
   WEF90 , WEF91 , WEF92 , WEF93 , WEF94 , WEF95 , WEF96 , WEF97 , WEF98 , WEF99 , WEF100 
, WEF101 , 
 
   WEF102 , WEF103 , WEF104 , WEF105 , WEF106 , WEF107 , WEF108 , WEF109 , WEF110 , 
WEF111 , WEF112 , WEF113 , 
 
   WEF114 , WEF115 , 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 24 
CONC      DFAULT ELEV FLGPOL                     
 
           *** DIRECTION SPECIFIC BUILDING DIMENSIONS *** 
 
 
SOURCE ID: WEFG  
 IFV BH  BW  BL  XADJ YADJ  IFV BH  BW  BL  XADJ YADJ 
 1 3.7, 28.2, 23.0, -3.4, -11.1,  2 3.7, 26.6, 25.3, -2.7, -9.4, 
 3 3.7, 24.1, 26.8, -2.0, -7.3,  4 3.7, 20.9, 27.5, -1.1, -5.1, 
 5 3.7, 17.1, 27.4, -0.3, -2.7,  6 3.7, 12.8, 26.8, 0.6, -0.2, 
 7 3.7, 12.3, 27.9, 0.2, 1.4,  8 3.7, 16.4, 28.9, -0.9, 3.7, 
 9 3.7, 20.0, 29.0, -2.0, 6.0,  10 3.7, 23.0, 28.2, -3.0, 8.1, 
 11 3.7, 25.3, 26.6, -3.9, 9.9,  12 3.7, 26.8, 24.1, -4.7, 11.4, 
 13 3.7, 27.5, 20.9, -5.4, 12.6,  14 3.7, 27.4, 17.1, -5.9, 13.4, 
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 15 3.7, 26.8, 12.8, -6.2, 14.0,  16 3.7, 27.9, 12.3, -7.5, 14.1, 
 17 3.7, 28.9, 16.4, -11.9, 13.5,  18 3.7, 29.0, 20.0, -16.0, 12.5, 
 19 3.7, 28.2, 23.0, -19.6, 11.1,  20 3.7, 26.6, 25.3, -22.6, 9.4, 
 21 3.7, 24.1, 26.8, -24.9, 7.3,  22 3.7, 20.9, 27.5, -26.4, 5.1, 
 23 3.7, 17.1, 27.4, -27.1, 2.7,  24 3.7, 12.8, 26.8, -27.4, 0.2, 
 25 3.7, 12.3, 27.9, -28.1, -1.4,  26 3.7, 16.4, 28.9, -28.0, -3.7, 
 27 3.7, 20.0, 29.0, -27.0, -6.0,  28 3.7, 23.0, 28.2, -25.2, -8.1, 
 29 3.7, 25.3, 26.6, -22.6, -9.9,  30 3.7, 26.8, 24.1, -19.4, -11.4, 
 31 3.7, 27.5, 20.9, -15.5, -12.6,  32 3.7, 27.4, 17.1, -11.2, -13.4, 
 33 3.7, 26.8, 12.8, -6.6, -14.0,  34 3.7, 27.9, 12.3, -4.8, -14.1, 
 35 3.7, 28.9, 16.4, -4.5, -13.5,  36 3.7, 29.0, 20.0, -4.0, -12.5, 
 
 
SOURCE ID: H11   
 IFV BH  BW  BL  XADJ YADJ  IFV BH  BW  BL  XADJ YADJ 
 1 0.0, 0.0, 0.0, 0.0, 0.0,  2 6.1, 5.0, 8.0, 10.1, 3.1, 
 3 6.1, 5.0, 7.6, 9.5, 5.5,  4 0.0, 0.0, 0.0, 0.0, 0.0, 
 5 0.0, 0.0, 0.0, 0.0, 0.0,  6 0.0, 0.0, 0.0, 0.0, 0.0, 
 7 0.0, 0.0, 0.0, 0.0, 0.0,  8 0.0, 0.0, 0.0, 0.0, 0.0, 
 9 0.0, 0.0, 0.0, 0.0, 0.0,  10 0.0, 0.0, 0.0, 0.0, 0.0, 
 11 0.0, 0.0, 0.0, 0.0, 0.0,  12 0.0, 0.0, 0.0, 0.0, 0.0, 
 13 0.0, 0.0, 0.0, 0.0, 0.0,  14 0.0, 0.0, 0.0, 0.0, 0.0, 
 15 0.0, 0.0, 0.0, 0.0, 0.0,  16 0.0, 0.0, 0.0, 0.0, 0.0, 
 17 6.1, 4.4, 8.2, -17.8, 4.3,  18 6.1, 3.7, 3.7, -13.8, 1.9, 
 19 6.1, 4.4, 8.2, -18.4, -0.6,  20 6.1, 5.0, 8.0, -18.0, -3.1, 
 21 6.1, 5.0, 7.6, -17.1, -5.5,  22 0.0, 0.0, 0.0, 0.0, 0.0, 
 23 0.0, 0.0, 0.0, 0.0, 0.0,  24 0.0, 0.0, 0.0, 0.0, 0.0, 
 25 0.0, 0.0, 0.0, 0.0, 0.0,  26 0.0, 0.0, 0.0, 0.0, 0.0, 
 27 0.0, 0.0, 0.0, 0.0, 0.0,  28 0.0, 0.0, 0.0, 0.0, 0.0, 
 29 0.0, 0.0, 0.0, 0.0, 0.0,  30 0.0, 0.0, 0.0, 0.0, 0.0, 
 31 0.0, 0.0, 0.0, 0.0, 0.0,  32 0.0, 0.0, 0.0, 0.0, 0.0, 
 33 0.0, 0.0, 0.0, 0.0, 0.0,  34 0.0, 0.0, 0.0, 0.0, 0.0, 
 35 0.0, 0.0, 0.0, 0.0, 0.0,  36 0.0, 0.0, 0.0, 0.0, 0.0, 
 
 
SOURCE ID: H15   
 IFV BH  BW  BL  XADJ YADJ  IFV BH  BW  BL  XADJ YADJ 
 1 0.0, 0.0, 0.0, 0.0, 0.0,  2 6.1, 5.0, 7.9, 10.1, 3.1, 
 3 6.1, 5.0, 7.6, 9.5, 5.5,  4 0.0, 0.0, 0.0, 0.0, 0.0, 
 5 0.0, 0.0, 0.0, 0.0, 0.0,  6 0.0, 0.0, 0.0, 0.0, 0.0, 
 7 0.0, 0.0, 0.0, 0.0, 0.0,  8 0.0, 0.0, 0.0, 0.0, 0.0, 
 9 0.0, 0.0, 0.0, 0.0, 0.0,  10 0.0, 0.0, 0.0, 0.0, 0.0, 
 11 0.0, 0.0, 0.0, 0.0, 0.0,  12 0.0, 0.0, 0.0, 0.0, 0.0, 
 13 0.0, 0.0, 0.0, 0.0, 0.0,  14 0.0, 0.0, 0.0, 0.0, 0.0, 
 15 0.0, 0.0, 0.0, 0.0, 0.0,  16 0.0, 0.0, 0.0, 0.0, 0.0, 
 17 6.1, 4.4, 8.1, -17.8, 4.3,  18 6.1, 3.7, 3.7, -13.8, 1.9, 
 19 6.1, 4.4, 8.1, -18.4, -0.6,  20 6.1, 5.0, 7.9, -18.0, -3.1, 
 21 6.1, 5.0, 7.6, -17.1, -5.5,  22 0.0, 0.0, 0.0, 0.0, 0.0, 
 23 0.0, 0.0, 0.0, 0.0, 0.0,  24 0.0, 0.0, 0.0, 0.0, 0.0, 
 25 0.0, 0.0, 0.0, 0.0, 0.0,  26 0.0, 0.0, 0.0, 0.0, 0.0, 
 27 0.0, 0.0, 0.0, 0.0, 0.0,  28 0.0, 0.0, 0.0, 0.0, 0.0, 
 29 0.0, 0.0, 0.0, 0.0, 0.0,  30 0.0, 0.0, 0.0, 0.0, 0.0, 
 31 0.0, 0.0, 0.0, 0.0, 0.0,  32 0.0, 0.0, 0.0, 0.0, 0.0, 
 33 0.0, 0.0, 0.0, 0.0, 0.0,  34 0.0, 0.0, 0.0, 0.0, 0.0, 
 35 0.0, 0.0, 0.0, 0.0, 0.0,  36 0.0, 0.0, 0.0, 0.0, 0.0, 
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SOURCE ID: H16   
 IFV BH  BW  BL  XADJ YADJ  IFV BH  BW  BL  XADJ YADJ 
 1 0.0, 0.0, 0.0, 0.0, 0.0,  2 6.1, 5.0, 7.9, 10.1, 3.1, 
 3 6.1, 5.0, 7.6, 9.5, 5.5,  4 0.0, 0.0, 0.0, 0.0, 0.0, 
 5 0.0, 0.0, 0.0, 0.0, 0.0,  6 0.0, 0.0, 0.0, 0.0, 0.0, 
 7 0.0, 0.0, 0.0, 0.0, 0.0,  8 0.0, 0.0, 0.0, 0.0, 0.0, 
 9 0.0, 0.0, 0.0, 0.0, 0.0,  10 0.0, 0.0, 0.0, 0.0, 0.0, 
 11 0.0, 0.0, 0.0, 0.0, 0.0,  12 0.0, 0.0, 0.0, 0.0, 0.0, 
 13 0.0, 0.0, 0.0, 0.0, 0.0,  14 0.0, 0.0, 0.0, 0.0, 0.0, 
 15 0.0, 0.0, 0.0, 0.0, 0.0,  16 0.0, 0.0, 0.0, 0.0, 0.0, 
 17 6.1, 4.4, 8.2, -17.8, 4.3,  18 6.1, 3.7, 3.7, -18.4, 1.9, 
 19 6.1, 4.4, 8.2, -18.4, -0.6,  20 6.1, 5.0, 7.9, -18.0, -3.1, 
 21 6.1, 5.0, 7.6, -17.1, -5.5,  22 0.0, 0.0, 0.0, 0.0, 0.0, 
 23 0.0, 0.0, 0.0, 0.0, 0.0,  24 0.0, 0.0, 0.0, 0.0, 0.0, 
 25 0.0, 0.0, 0.0, 0.0, 0.0,  26 0.0, 0.0, 0.0, 0.0, 0.0, 
 27 0.0, 0.0, 0.0, 0.0, 0.0,  28 0.0, 0.0, 0.0, 0.0, 0.0, 
 29 0.0, 0.0, 0.0, 0.0, 0.0,  30 0.0, 0.0, 0.0, 0.0, 0.0, 
 31 0.0, 0.0, 0.0, 0.0, 0.0,  32 0.0, 0.0, 0.0, 0.0, 0.0, 
 33 0.0, 0.0, 0.0, 0.0, 0.0,  34 0.0, 0.0, 0.0, 0.0, 0.0, 
 35 0.0, 0.0, 0.0, 0.0, 0.0,  36 0.0, 0.0, 0.0, 0.0, 0.0, 
 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 25 
CONC      DFAULT ELEV FLGPOL                     
 
           *** DIRECTION SPECIFIC BUILDING DIMENSIONS *** 
 
 
SOURCE ID: H28   
 IFV BH  BW  BL  XADJ YADJ  IFV BH  BW  BL  XADJ YADJ 
 1 0.0, 0.0, 0.0, 0.0, 0.0,  2 6.1, 5.0, 7.9, 10.1, 3.1, 
 3 6.1, 5.0, 7.6, 9.5, 5.5,  4 0.0, 0.0, 0.0, 0.0, 0.0, 
 5 0.0, 0.0, 0.0, 0.0, 0.0,  6 0.0, 0.0, 0.0, 0.0, 0.0, 
 7 0.0, 0.0, 0.0, 0.0, 0.0,  8 0.0, 0.0, 0.0, 0.0, 0.0, 
 9 0.0, 0.0, 0.0, 0.0, 0.0,  10 0.0, 0.0, 0.0, 0.0, 0.0, 
 11 0.0, 0.0, 0.0, 0.0, 0.0,  12 0.0, 0.0, 0.0, 0.0, 0.0, 
 13 0.0, 0.0, 0.0, 0.0, 0.0,  14 0.0, 0.0, 0.0, 0.0, 0.0, 
 15 0.0, 0.0, 0.0, 0.0, 0.0,  16 0.0, 0.0, 0.0, 0.0, 0.0, 
 17 6.1, 4.4, 8.2, -17.8, 4.3,  18 6.1, 3.7, 3.7, -18.4, 1.9, 
 19 6.1, 4.4, 8.2, -18.4, -0.6,  20 6.1, 5.0, 7.9, -18.0, -3.1, 
 21 6.1, 5.0, 7.6, -17.1, -5.5,  22 0.0, 0.0, 0.0, 0.0, 0.0, 
 23 0.0, 0.0, 0.0, 0.0, 0.0,  24 0.0, 0.0, 0.0, 0.0, 0.0, 
 25 0.0, 0.0, 0.0, 0.0, 0.0,  26 0.0, 0.0, 0.0, 0.0, 0.0, 
 27 0.0, 0.0, 0.0, 0.0, 0.0,  28 0.0, 0.0, 0.0, 0.0, 0.0, 
 29 0.0, 0.0, 0.0, 0.0, 0.0,  30 0.0, 0.0, 0.0, 0.0, 0.0, 
 31 0.0, 0.0, 0.0, 0.0, 0.0,  32 0.0, 0.0, 0.0, 0.0, 0.0, 
 33 0.0, 0.0, 0.0, 0.0, 0.0,  34 0.0, 0.0, 0.0, 0.0, 0.0, 
 35 0.0, 0.0, 0.0, 0.0, 0.0,  36 0.0, 0.0, 0.0, 0.0, 0.0, 
 
 
SOURCE ID: H30   
 IFV BH  BW  BL  XADJ YADJ  IFV BH  BW  BL  XADJ YADJ 
 1 0.0, 0.0, 0.0, 0.0, 0.0,  2 6.1, 5.0, 7.9, 10.1, 3.1, 
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 3 6.1, 5.0, 7.6, 9.5, 5.5,  4 0.0, 0.0, 0.0, 0.0, 0.0, 
 5 0.0, 0.0, 0.0, 0.0, 0.0,  6 0.0, 0.0, 0.0, 0.0, 0.0, 
 7 0.0, 0.0, 0.0, 0.0, 0.0,  8 0.0, 0.0, 0.0, 0.0, 0.0, 
 9 0.0, 0.0, 0.0, 0.0, 0.0,  10 0.0, 0.0, 0.0, 0.0, 0.0, 
 11 0.0, 0.0, 0.0, 0.0, 0.0,  12 0.0, 0.0, 0.0, 0.0, 0.0, 
 13 0.0, 0.0, 0.0, 0.0, 0.0,  14 0.0, 0.0, 0.0, 0.0, 0.0, 
 15 0.0, 0.0, 0.0, 0.0, 0.0,  16 0.0, 0.0, 0.0, 0.0, 0.0, 
 17 6.1, 4.4, 8.1, -17.8, 4.3,  18 6.1, 3.7, 3.7, -13.8, 1.9, 
 19 6.1, 4.4, 8.1, -18.4, -0.6,  20 6.1, 5.0, 7.9, -18.0, -3.1, 
 21 6.1, 5.0, 7.6, -17.1, -5.5,  22 0.0, 0.0, 0.0, 0.0, 0.0, 
 23 0.0, 0.0, 0.0, 0.0, 0.0,  24 0.0, 0.0, 0.0, 0.0, 0.0, 
 25 0.0, 0.0, 0.0, 0.0, 0.0,  26 0.0, 0.0, 0.0, 0.0, 0.0, 
 27 0.0, 0.0, 0.0, 0.0, 0.0,  28 0.0, 0.0, 0.0, 0.0, 0.0, 
 29 0.0, 0.0, 0.0, 0.0, 0.0,  30 0.0, 0.0, 0.0, 0.0, 0.0, 
 31 0.0, 0.0, 0.0, 0.0, 0.0,  32 0.0, 0.0, 0.0, 0.0, 0.0, 
 33 0.0, 0.0, 0.0, 0.0, 0.0,  34 0.0, 0.0, 0.0, 0.0, 0.0, 
 35 0.0, 0.0, 0.0, 0.0, 0.0,  36 0.0, 0.0, 0.0, 0.0, 0.0, 
 
 
SOURCE ID: H32   
 IFV BH  BW  BL  XADJ YADJ  IFV BH  BW  BL  XADJ YADJ 
 1 0.0, 0.0, 0.0, 0.0, 0.0,  2 6.1, 5.0, 7.9, 10.1, 3.1, 
 3 6.1, 5.0, 7.6, 9.5, 5.5,  4 0.0, 0.0, 0.0, 0.0, 0.0, 
 5 0.0, 0.0, 0.0, 0.0, 0.0,  6 0.0, 0.0, 0.0, 0.0, 0.0, 
 7 0.0, 0.0, 0.0, 0.0, 0.0,  8 0.0, 0.0, 0.0, 0.0, 0.0, 
 9 0.0, 0.0, 0.0, 0.0, 0.0,  10 0.0, 0.0, 0.0, 0.0, 0.0, 
 11 0.0, 0.0, 0.0, 0.0, 0.0,  12 0.0, 0.0, 0.0, 0.0, 0.0, 
 13 0.0, 0.0, 0.0, 0.0, 0.0,  14 0.0, 0.0, 0.0, 0.0, 0.0, 
 15 0.0, 0.0, 0.0, 0.0, 0.0,  16 0.0, 0.0, 0.0, 0.0, 0.0, 
 17 6.1, 4.4, 8.2, -17.8, 4.3,  18 6.1, 3.7, 3.7, -18.4, 1.9, 
 19 6.1, 4.4, 8.2, -18.4, -0.6,  20 6.1, 5.0, 7.9, -18.0, -3.1, 
 21 6.1, 5.0, 7.6, -17.1, -5.5,  22 0.0, 0.0, 0.0, 0.0, 0.0, 
 23 0.0, 0.0, 0.0, 0.0, 0.0,  24 0.0, 0.0, 0.0, 0.0, 0.0, 
 25 0.0, 0.0, 0.0, 0.0, 0.0,  26 0.0, 0.0, 0.0, 0.0, 0.0, 
 27 0.0, 0.0, 0.0, 0.0, 0.0,  28 0.0, 0.0, 0.0, 0.0, 0.0, 
 29 0.0, 0.0, 0.0, 0.0, 0.0,  30 0.0, 0.0, 0.0, 0.0, 0.0, 
 31 0.0, 0.0, 0.0, 0.0, 0.0,  32 0.0, 0.0, 0.0, 0.0, 0.0, 
 33 0.0, 0.0, 0.0, 0.0, 0.0,  34 0.0, 0.0, 0.0, 0.0, 0.0, 
 35 0.0, 0.0, 0.0, 0.0, 0.0,  36 0.0, 0.0, 0.0, 0.0, 0.0, 
 
 
SOURCE ID: H45   
 IFV BH  BW  BL  XADJ YADJ  IFV BH  BW  BL  XADJ YADJ 
 1 0.0, 0.0, 0.0, 0.0, 0.0,  2 6.1, 5.0, 7.9, 10.1, 3.1, 
 3 6.1, 5.0, 7.6, 9.5, 5.5,  4 0.0, 0.0, 0.0, 0.0, 0.0, 
 5 0.0, 0.0, 0.0, 0.0, 0.0,  6 0.0, 0.0, 0.0, 0.0, 0.0, 
 7 0.0, 0.0, 0.0, 0.0, 0.0,  8 0.0, 0.0, 0.0, 0.0, 0.0, 
 9 0.0, 0.0, 0.0, 0.0, 0.0,  10 0.0, 0.0, 0.0, 0.0, 0.0, 
 11 0.0, 0.0, 0.0, 0.0, 0.0,  12 0.0, 0.0, 0.0, 0.0, 0.0, 
 13 0.0, 0.0, 0.0, 0.0, 0.0,  14 0.0, 0.0, 0.0, 0.0, 0.0, 
 15 0.0, 0.0, 0.0, 0.0, 0.0,  16 0.0, 0.0, 0.0, 0.0, 0.0, 
 17 6.1, 4.4, 8.2, -17.8, 4.3,  18 6.1, 3.7, 3.7, -18.4, 1.9, 
 19 6.1, 4.4, 8.2, -18.4, -0.6,  20 6.1, 5.0, 7.9, -18.0, -3.1, 
 21 6.1, 5.0, 7.6, -17.1, -5.5,  22 0.0, 0.0, 0.0, 0.0, 0.0, 
 23 0.0, 0.0, 0.0, 0.0, 0.0,  24 0.0, 0.0, 0.0, 0.0, 0.0, 
 25 0.0, 0.0, 0.0, 0.0, 0.0,  26 0.0, 0.0, 0.0, 0.0, 0.0, 
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 27 0.0, 0.0, 0.0, 0.0, 0.0,  28 0.0, 0.0, 0.0, 0.0, 0.0, 
 29 0.0, 0.0, 0.0, 0.0, 0.0,  30 0.0, 0.0, 0.0, 0.0, 0.0, 
 31 0.0, 0.0, 0.0, 0.0, 0.0,  32 0.0, 0.0, 0.0, 0.0, 0.0, 
 33 0.0, 0.0, 0.0, 0.0, 0.0,  34 0.0, 0.0, 0.0, 0.0, 0.0, 
 35 0.0, 0.0, 0.0, 0.0, 0.0,  36 0.0, 0.0, 0.0, 0.0, 0.0, 
 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 26 
CONC      DFAULT ELEV FLGPOL                     
 
           *** DIRECTION SPECIFIC BUILDING DIMENSIONS *** 
 
 
SOURCE ID: H47   
 IFV BH  BW  BL  XADJ YADJ  IFV BH  BW  BL  XADJ YADJ 
 1 0.0, 0.0, 0.0, 0.0, 0.0,  2 6.1, 5.0, 7.9, 10.1, 3.1, 
 3 6.1, 5.0, 7.6, 9.5, 5.5,  4 0.0, 0.0, 0.0, 0.0, 0.0, 
 5 0.0, 0.0, 0.0, 0.0, 0.0,  6 0.0, 0.0, 0.0, 0.0, 0.0, 
 7 0.0, 0.0, 0.0, 0.0, 0.0,  8 0.0, 0.0, 0.0, 0.0, 0.0, 
 9 0.0, 0.0, 0.0, 0.0, 0.0,  10 0.0, 0.0, 0.0, 0.0, 0.0, 
 11 0.0, 0.0, 0.0, 0.0, 0.0,  12 0.0, 0.0, 0.0, 0.0, 0.0, 
 13 0.0, 0.0, 0.0, 0.0, 0.0,  14 0.0, 0.0, 0.0, 0.0, 0.0, 
 15 0.0, 0.0, 0.0, 0.0, 0.0,  16 0.0, 0.0, 0.0, 0.0, 0.0, 
 17 6.1, 4.4, 8.2, -17.8, 4.3,  18 6.1, 3.7, 3.7, -18.4, 1.9, 
 19 6.1, 4.4, 8.2, -18.4, -0.6,  20 6.1, 5.0, 7.9, -18.0, -3.1, 
 21 6.1, 5.0, 7.6, -17.1, -5.5,  22 0.0, 0.0, 0.0, 0.0, 0.0, 
 23 0.0, 0.0, 0.0, 0.0, 0.0,  24 0.0, 0.0, 0.0, 0.0, 0.0, 
 25 0.0, 0.0, 0.0, 0.0, 0.0,  26 0.0, 0.0, 0.0, 0.0, 0.0, 
 27 0.0, 0.0, 0.0, 0.0, 0.0,  28 0.0, 0.0, 0.0, 0.0, 0.0, 
 29 0.0, 0.0, 0.0, 0.0, 0.0,  30 0.0, 0.0, 0.0, 0.0, 0.0, 
 31 0.0, 0.0, 0.0, 0.0, 0.0,  32 0.0, 0.0, 0.0, 0.0, 0.0, 
 33 0.0, 0.0, 0.0, 0.0, 0.0,  34 0.0, 0.0, 0.0, 0.0, 0.0, 
 35 0.0, 0.0, 0.0, 0.0, 0.0,  36 0.0, 0.0, 0.0, 0.0, 0.0, 
 
 
SOURCE ID: H49   
 IFV BH  BW  BL  XADJ YADJ  IFV BH  BW  BL  XADJ YADJ 
 1 0.0, 0.0, 0.0, 0.0, 0.0,  2 6.1, 5.0, 7.9, 10.1, 3.1, 
 3 6.1, 5.0, 7.6, 9.5, 5.5,  4 0.0, 0.0, 0.0, 0.0, 0.0, 
 5 0.0, 0.0, 0.0, 0.0, 0.0,  6 0.0, 0.0, 0.0, 0.0, 0.0, 
 7 0.0, 0.0, 0.0, 0.0, 0.0,  8 0.0, 0.0, 0.0, 0.0, 0.0, 
 9 0.0, 0.0, 0.0, 0.0, 0.0,  10 0.0, 0.0, 0.0, 0.0, 0.0, 
 11 0.0, 0.0, 0.0, 0.0, 0.0,  12 0.0, 0.0, 0.0, 0.0, 0.0, 
 13 0.0, 0.0, 0.0, 0.0, 0.0,  14 0.0, 0.0, 0.0, 0.0, 0.0, 
 15 0.0, 0.0, 0.0, 0.0, 0.0,  16 0.0, 0.0, 0.0, 0.0, 0.0, 
 17 6.1, 4.4, 8.1, -17.8, 4.3,  18 6.1, 3.7, 3.7, -13.8, 1.9, 
 19 6.1, 4.4, 8.1, -18.4, -0.6,  20 6.1, 5.0, 7.9, -18.0, -3.1, 
 21 6.1, 5.0, 7.6, -17.1, -5.5,  22 0.0, 0.0, 0.0, 0.0, 0.0, 
 23 0.0, 0.0, 0.0, 0.0, 0.0,  24 0.0, 0.0, 0.0, 0.0, 0.0, 
 25 0.0, 0.0, 0.0, 0.0, 0.0,  26 0.0, 0.0, 0.0, 0.0, 0.0, 
 27 0.0, 0.0, 0.0, 0.0, 0.0,  28 0.0, 0.0, 0.0, 0.0, 0.0, 
 29 0.0, 0.0, 0.0, 0.0, 0.0,  30 0.0, 0.0, 0.0, 0.0, 0.0, 
 31 0.0, 0.0, 0.0, 0.0, 0.0,  32 0.0, 0.0, 0.0, 0.0, 0.0, 
 33 0.0, 0.0, 0.0, 0.0, 0.0,  34 0.0, 0.0, 0.0, 0.0, 0.0, 
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 35 0.0, 0.0, 0.0, 0.0, 0.0,  36 0.0, 0.0, 0.0, 0.0, 0.0, 
 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 27 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = HV1  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV2  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV3  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV4  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV5  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV6  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 28 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
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  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = HV7  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV8  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV9  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV10  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV11  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV12  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 29 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = HV13  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV14  ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV15  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV16  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV17  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV18  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 30 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = HV19  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV20  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV21  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV22  ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV23  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV24  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 31 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = HV25  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV26  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV27  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV28  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV29  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV30  ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 32 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = HV31  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV32  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV33  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV34  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV35  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV36  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 33 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
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  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = HV37  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV38  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV39  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV40  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV41  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV42  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 34 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = HV43  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV44  ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV45  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV46  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV47  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV48  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 35 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = HV49  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV50  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV51  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV52  ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV53  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV54  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 36 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = HV55  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV56  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV57  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV58  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV59  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV60  ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 37 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = HV61  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV62  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV63  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV64  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV65  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV66  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 38 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
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  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = HV67  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV68  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV69  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV70  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV71  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV72  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 39 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = HV73  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV74  ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV75  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV76  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV77  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV78  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 40 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = HV79  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV80  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV81  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV82  ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV83  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV84  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 41 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = HV85  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV86  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV87  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV88  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV89  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV90  ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 42 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = HV91  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV92  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV93  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV94  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV95  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV96  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 43 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 







 Near-Field Air Quality Technical Support Document 


 


43 


  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = HV97  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV98  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV99  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV100 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV101 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV102 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 44 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = HV103 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV104 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV105 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV106 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV107 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV108 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 45 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = HV109 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV110 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV111 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV112 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV113 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV114 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 46 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = HV115 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV116 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV117 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV118 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV119 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV120 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 47 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = HV121 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV122 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV123 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV124 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV125 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV126 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 48 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 







 Near-Field Air Quality Technical Support Document 


 


47 


  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = HV127 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV128 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV129 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV130 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV131 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV132 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 49 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = HV133 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV134 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV135 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV136 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV137 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV138 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 50 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = HV139 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV140 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV141 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV142 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV143 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV144 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 51 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = HV145 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV146 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV147 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV148 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV149 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV150 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 52 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = HV151 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV152 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV153 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV154 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV155 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV156 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 53 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
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  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = HV157 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV158 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV159 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV160 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV1  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV2  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 54 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV3  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV4  ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV5  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV6  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV7  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV8  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 55 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV9  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV10  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV11  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV12  ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV13  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV14  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 56 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV15  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV16  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV17  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV18  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV19  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV20  ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 57 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV21  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV22  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV23  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV24  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV25  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV26  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 58 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
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  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV27  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV28  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV29  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV30  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV31  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV32  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 59 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV33  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV34  ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV35  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV36  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV37  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV38  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 60 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV39  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV40  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV41  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV42  ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV43  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV44  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 61 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV45  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV46  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV47  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV48  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV49  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV50  ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 62 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV51  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV52  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV53  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV54  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV55  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV56  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 63 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
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  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV57  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV58  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV59  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV60  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV61  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV62  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 64 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV63  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV64  ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV65  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV66  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV67  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV68  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 65 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV69  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV70  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV71  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV72  ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV73  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV74  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 66 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV75  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV76  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV77  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV78  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV79  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV80  ; SOURCE TYPE = VOLUME : 







 Near-Field Air Quality Technical Support Document 


 


62 


 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 67 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV81  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV82  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV83  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV84  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV85  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV86  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 68 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
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  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV87  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV88  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV89  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV90  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV91  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV92  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 69 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV93  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV94  ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV95  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV96  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV97  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV98  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 70 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV99  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV100 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV101 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV102 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV103 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV104 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 71 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV105 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV106 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV107 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV108 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV109 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV110 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 72 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV111 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV112 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV113 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV114 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV115 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV116 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 73 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
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  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV117 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV118 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV119 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV120 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV121 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV122 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 74 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV123 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV124 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV125 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV126 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV127 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV128 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 75 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV129 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV130 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV131 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV132 ; SOURCE TYPE = VOLUME : 







 Near-Field Air Quality Technical Support Document 


 


69 


 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV133 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV134 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 76 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV135 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV136 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV137 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV138 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV139 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV140 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 77 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV141 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV142 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV143 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV144 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV145 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV146 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 78 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
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  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV147 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV148 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV149 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV150 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV151 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV152 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 79 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV153 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV154 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV155 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV156 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV157 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV158 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 80 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV159 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV160 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV161 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV162 ; SOURCE TYPE = VOLUME : 







 Near-Field Air Quality Technical Support Document 


 


73 


 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV163 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV164 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 81 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV165 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV166 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV167 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV168 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV169 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV170 ; SOURCE TYPE = VOLUME : 







 Near-Field Air Quality Technical Support Document 


 


74 


 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 82 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV171 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV172 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV173 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV174 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV175 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV176 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 83 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
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  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV177 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV178 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV179 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV180 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV181 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV182 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 84 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV183 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV184 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV185 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV186 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV187 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV188 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 85 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV189 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV190 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV191 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV192 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV193 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV194 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 86 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV195 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV196 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV197 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV198 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV199 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV200 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 87 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV201 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV202 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV203 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV204 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV205 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV206 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 88 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
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  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV207 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV208 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV209 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV210 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV211 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV212 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 89 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV213 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV214 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV215 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV216 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV217 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV218 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 90 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV219 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV220 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV221 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV222 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV223 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV224 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 91 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV225 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV226 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV227 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV228 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV229 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV230 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 92 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV231 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV232 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV233 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV234 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV235 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV236 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 93 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
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  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV237 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV238 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV239 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV240 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV241 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV242 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 94 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV243 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV244 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV245 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV246 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV247 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV248 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 95 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV249 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV250 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV251 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV252 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV253 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV254 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 96 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV255 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV256 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV257 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV258 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV259 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV260 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 97 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV261 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV262 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV263 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV264 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV265 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV266 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 98 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
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  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV267 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV268 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV269 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV270 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV271 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV272 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 99 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV273 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV274 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV275 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV276 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV277 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV278 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 100 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV279 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV280 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV281 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV282 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV283 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV284 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 101 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV285 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV286 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV287 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV288 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV289 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV290 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 102 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV291 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV292 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV293 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV294 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV295 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV296 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 103 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
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  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV297 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV298 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV299 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV300 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV301 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV302 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 104 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV303 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV304 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV305 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV306 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV307 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV308 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 105 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV309 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV310 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV311 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV312 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV313 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV314 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 106 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV315 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV316 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV317 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV318 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV319 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV320 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 107 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV321 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV322 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV323 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV324 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV325 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV326 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 108 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
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  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV327 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV328 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV329 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV330 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV331 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV332 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 109 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV333 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV334 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV335 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV336 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV337 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV338 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 110 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV339 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV340 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV341 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV342 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV343 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV344 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 111 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV345 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV161 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV162 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV163 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV164 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV165 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 112 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = HV166 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV167 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV168 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV169 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV170 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV171 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 113 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
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  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = HV172 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV173 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV174 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV175 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV176 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV177 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 114 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = HV178 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = HV179 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV346 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV347 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV348 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV349 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 115 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV350 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV351 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV352 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV353 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV354 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV355 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 116 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV356 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV357 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV358 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV359 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV360 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV361 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 117 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV362 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV363 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV364 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV365 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV366 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV367 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 118 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
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  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV368 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV369 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV370 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV371 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV372 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV373 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 119 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV374 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV375 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV376 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV377 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV378 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV379 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 120 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV380 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV381 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV382 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV383 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV384 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV385 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 121 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV386 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV387 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV388 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV389 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV390 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV391 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 122 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV392 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV393 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV394 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV395 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV396 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV397 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 123 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
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  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV398 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV399 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV400 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV401 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV402 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV403 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 124 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = VV404 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV405 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV406 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV407 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = VV408 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF1  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 125 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = WEF2  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF3  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF4  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF5  ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF6  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF7  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 126 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = WEF8  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF9  ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF10 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF11 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF12 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF13 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 127 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = WEF14 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF15 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF16 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF17 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF18 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF19 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 128 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
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  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = WEF20 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF21 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF22 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF23 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF24 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF25 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 129 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = WEF26 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF27 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF28 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF29 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF30 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF31 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 130 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = WEF33 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF34 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF35 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF36 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF37 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF38 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 131 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = WEF39 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF40 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF41 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF43 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF44 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF45 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 132 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = WEF46 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF47 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF48 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF49 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF50 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF51 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 133 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
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  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = WEF52 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF53 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF54 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WFE55 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF55 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF56 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 134 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = WEF57 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF58 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF59 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF60 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF61 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF62 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 135 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = WEF63 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF64 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF65 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF66 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF67 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF68 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 136 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = WEF69 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF70 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF71 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF72 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF73 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF74 ; SOURCE TYPE = VOLUME : 







 Near-Field Air Quality Technical Support Document 


 


118 


 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 137 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = WEF75 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF76 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF77 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF78 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF79 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF81 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 138 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
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  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = WEF82 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF83 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF84 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF85 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF86 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF87 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 139 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = WEF88 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF89 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF90 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF91 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF92 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF93 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 140 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = WEF94 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF95 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF96 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF97 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF98 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF99 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 141 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = WEF100 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF101 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF102 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF103 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF104 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF105 ; SOURCE TYPE = VOLUME : 
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0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 142 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
 
 
  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = WEF106 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF107 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF108 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF109 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF110 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF111 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 143 
CONC      DFAULT ELEV FLGPOL                     
 
          * SOURCE EMISSION RATE SCALARS WHICH VARY MONTHLY * 
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  JANUARY FEBRUARY MARCH  APRIL  MAY  JUNE  JULY  AUGUST SEPTEMBER OCTOBER 
NOVEMBER DECEMBER 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 
 
SOURCE ID = WEF112 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF113 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF114 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
SOURCE ID = WEF115 ; SOURCE TYPE = VOLUME : 
 
0.0000E+000.0000E+000.0000E+000.1000E+010.1000E+010.1000E+010.1000E+010.1000E+010.1000E
+010.1000E+010.1000E+010.0000E+00 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 144 
CONC      DFAULT ELEV FLGPOL                      
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 211 
CONC      DFAULT ELEV FLGPOL                     
 
        *** THE 8TH HIGHEST 24-HR AVERAGE CONCENTRATION VALUES FOR SOURCE 
GROUP: ALL  *** 
         INCLUDING SOURCE(S):  WEFG , H11  , H15  , H16  , H28  , H30  , H32  ,  
   H45  , H47  , H49  , HV1  , HV2  , HV3  , HV4  , HV5  , HV6  , HV7  , HV8  , HV9  ,  
   HV10 , HV11 , HV12 , HV13 , HV14 , HV15 , HV16 , HV17 , HV18 , HV19 , HV20 , . . . ,  
 
           *** DISCRETE CARTESIAN RECEPTOR POINTS *** 
 
          ** CONC OF OTHER25 IN MICROGRAMS/M**3       ** 
 
  X-COORD (M) Y-COORD (M)  CONC  (YYMMDDHH)    X-COORD (M) Y-COORD (M)  CONC  
(YYMMDDHH) 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
  596600.00 4430200.00  0.28805 (99103124)    596700.00 4430200.00  0.27806 (99111524)    
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 212 
CONC      DFAULT ELEV FLGPOL                     
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           *** THE SUMMARY OF MAXIMUM ANNUAL ( 1 YRS) RESULTS *** 
 
 
          ** CONC OF OTHER25 IN MICROGRAMS/M**3       ** 
 
                          NETWORK 
GROUP ID      AVERAGE CONC    RECEPTOR (XR, YR, ZELEV, ZHILL, ZFLAG) OF TYPE GRID-
ID 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
ALL  1ST HIGHEST VALUE IS  2.03508 AT ( 593449.69, 4428930.50, 1561.70, 1561.70,  1.50) DC    
   2ND HIGHEST VALUE IS  2.02907 AT ( 593426.38, 4428922.00, 1562.01, 1562.01,  1.50) DC    
   3RD HIGHEST VALUE IS  2.02863 AT ( 593473.00, 4428939.00, 1561.48, 1561.48,  1.50) DC    
   4TH HIGHEST VALUE IS  2.02298 AT ( 593403.12, 4428913.50, 1562.23, 1562.23,  1.50) DC    
   5TH HIGHEST VALUE IS  2.02246 AT ( 593496.31, 4428947.50, 1561.16, 1561.16,  1.50) DC    
   6TH HIGHEST VALUE IS  2.01113 AT ( 593379.88, 4428905.50, 1562.45, 1562.45,  1.50) DC    
   7TH HIGHEST VALUE IS  2.00830 AT ( 593519.62, 4428956.00, 1560.90, 1560.90,  1.50) DC    
   8TH HIGHEST VALUE IS  1.99244 AT ( 593356.62, 4428897.00, 1562.77, 1562.77,  1.50) DC    
   9TH HIGHEST VALUE IS  1.98765 AT ( 593542.88, 4428964.50, 1560.62, 1560.62,  1.50) DC    
  10TH HIGHEST VALUE IS  1.96980 AT ( 593333.31, 4428888.50, 1563.08, 1563.08,  1.50) DC    
 
 
 *** RECEPTOR TYPES: GC = GRIDCART 
      GP = GRIDPOLR 
      DC = DISCCART 
      DP = DISCPOLR 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 213 
CONC      DFAULT ELEV FLGPOL                     
 
            *** THE SUMMARY OF HIGHEST 24-HR RESULTS *** 
 
 
          ** CONC OF OTHER25 IN MICROGRAMS/M**3       ** 
 
              DATE                NETWORK 
GROUP ID       AVERAGE CONC  (YYMMDDHH)    RECEPTOR (XR, YR, ZELEV, ZHILL, ZFLAG)  
OF TYPE GRID-ID 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
  
ALL  HIGH 8TH HIGH VALUE IS  9.47271 ON 99111024: AT ( 594400.00, 4428424.50, 1540.15, 
1540.15,  1.50) DC    
 
 
 *** RECEPTOR TYPES: GC = GRIDCART 
      GP = GRIDPOLR 
      DC = DISCCART 
      DP = DISCPOLR 
 
 *** AERMOD - VERSION 07026 *** *** Gasco_Operations_PA_WEF            ***  03/27/08 
         *** Criteria                ***  09:51:42 
**MODELOPTs:                           PAGE 214 
CONC      DFAULT ELEV FLGPOL                     
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*** Message Summary : AERMOD Model Execution *** 
 
 --------- Summary of Total Messages -------- 
  
A Total of   0 Fatal Error Message(s) 
A Total of   999 Warning Message(s) 
A Total of   44 Informational Message(s) 
 
A Total of   0 Calm Hours Identified 
 
A Total of   44 Missing Hours Identified ( 0.50 Percent) 
  
  
 ******** FATAL ERROR MESSAGES ********  
    *** NONE ***    
 
 ************************************ 
 *** AERMOD Finishes Successfully *** 
 ************************************ 
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1.0 INTRODUCTION 
 
This Far-Field Air Quality Technical Support Document (FTSD) describes the process used to 
develop the Far-Field Air Quality impact assessment for the Bureau of Land Management 
(BLM), Vernal Field Office, GASCO Energy Inc. Uinta Basin Natural Gas Development Project 
Draft Environmental Impact Statement (GASCO). The GASCO Project Area is located 
approximately 20 miles south-southwest of Roosevelt, Utah and covers 206,826 acres in an 
existing oil and gas producing region located in Duchesne and Uintah Counties, Utah. Surface 
ownership in the project area is approximately 86% federal (managed by the Bureau of Land 
Management [BLM]), 12% State of Utah (managed by State of Utah School and Institutional 
Trust Lands Administration [SITLA]), and 2% private.  
 
A BLM-approved air quality impact analysis was recently issued with the West Tavaputs Draft 
Environmental Impact Statement (BLM 2008). The GASCO project area is located immediately 
adjacent north of a similar project in the West Tavaputs area. Because the two projects are side-
by-side and both are under the land management of the BLM, this FTSD fully incorporates by 
reference the Protocol adopted for the West Tavaputs Air Quality Assessment Technical Support 
Document (BLM 2006). Therefore, the exact methodologies, dispersion models and 
meteorological data developed for the West Tavaputs DEIS analysis will be used for the Gasco 
analysis. The West Tavaputs Protocol document provides a detailed description of the procedures 
applied for the DEIS analysis to quantify potential ambient air quality and air quality related 
values (AQRV) impacts that may result from the implementation of the GASCO Project alone 
and in conjunction with other cumulative sources of air pollutant emissions.  
 
This FTSD is one of six documents that support the air quality analysis presented in the EIS. The 
other supporting documents are: 
 


 Emissions Inventory for the GASCO Uinta Basin Natural Gas Development Project 
(Buys and Associates 2008a) 


 Near-Field Air Quality Impact Assessment Report for the GASCO Uinta Basin Natural 
Gas Development Project (Buys and Associates 2008b) 


 Ozone Impact Assessment for GASCO Energy Inc. Uinta Basin Natural Gas 
Development Project Environmental Impact Statement (Alpine Geophysics, LLC, and 
Buys and Associates Environmental Consultants 2010) 


 Supplemental Air Quality Impact Analysis – Alternative F, Water Evaporation Facility 
(Kleinfelder/Buys & Associates 2011a)  


 Supplemental Ambient Air Quality Impact Analysis – Alternative F, Well Site 
Production Equipment NO2 Modeling (Kleinfelder/Buys & Associates 2011b) 


 


1.1 OVERVIEW OF APPROACH 
 
To assess potential far-field impacts, the CALPUFF set of models were applied. The CALPUFF 
set of models (CALMET, CALPUFF, CALPOST, and associated utilities) were designed 
specifically to assess ambient air quality impacts at significant distances from the source and 
therefore long pollutant travel times. For this analysis, the following versions of the models were 
applied: CALMET Version 5.53a, Level 040716; CALPUFF Version 5.754, Level 060202; and 
CALPOST Version 5.6393, Level 060202. 
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The CALPUFF set of models were applied for meteorological calendar years 2001, 2002 and 
2003 and included cumulative impacts from the Project sources, permitted and tribal sources, oil 
and gas well sources, sources associated with reasonably foreseeable development, and sources 
associated with reasonably foreseeable future actions. The predicted pollutant concentrations 
were compared to the National Air Quality Standards (NAAQS) and (for informational purposes 
only) to the Prevention of Significant Deterioration (PSD) Class I and II increments. In addition, 
the predicted concentration and deposition results were processed to evaluate potential visibility 
and acid deposition impacts for comparison with the Federal Land Manager (FLM) Limits of 
Acceptable Change (LAC). The results of the CALPUFF analysis for the Proposed Action and 
Alternatives are provided in Section 6.0. 
 
2.0 PROJECT DESCRIPTION 
 
The GASCO Project Area currently contains 80 active producing wells, with accompanying 
production related facilities, roads, and pipelines. Wells would be drilled to recover gas reserves 
from the: Wasatch, Mesa Verde, Blackhawk, Mancos, Dakota, and Green River Formations in the 
GASCO Project Area. The spacing of the wells will vary according to the geologic characteristics 
of the formation being developed; the densest spacing expected is one well pad per 40 acres. 
 
Summaries of the emissions inventories for Alternatives A, B, C, D, and E respectively are 
presented in Tables 2-1 through 2-5. 
 
GASCO Energy, Inc. (GASCO) proposes the following primary components for development 
under the Proposed Action (Alternative A): 
 


 A maximum of 1,522 natural gas wells from 1,522 pads over a 15 year development 
period, 45 year life of project (LOP); 


 A maximum of 10 drilling rigs operating year round; 


 Approximately 7,825 acres short-term surface disturbance (wells, access roads, pipelines, 
compressor stations);  


 30 evaporative ponds with a 2,700-hp generator; and 


 Approximately 21,325 compression horsepower would be added to the existing system, 
for a total of 27,940 horsepower (hp) within the Project Area. Table 2-1 through 2-6 show 
the summary of the emission inventories for pollutants that are applicable to a CALPUFF 
far-field analysis for the Proposed Action and alternatives. 


 
Table 2-1. GASCO Annual Emissions for the Proposed Action 


Pollutant 
Project Emissions (tons/year) 


Total Emissions a 
(tons/year) Well 


Development 
Project 


Production 
NOx 1,303 628 1,931 
SO2 23.3 1.08 24 


PM10 4,079 2,887 6,966 
PM2.5 434 318 752 


a Emissions assume 1,522 producing wells 
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In addition to the Proposed Action, the following four alternatives are considered in the NEPA 
analysis: 
 


 Alternative B – Reduced Development, restricted to 485 acres new surface disturbance 
per year on federal land (1,114 wells from 1,114 pads, 22 evaporative ponds with 1,980-
hp generator, 15,608 hp additional compression for 22,223 hp total compression, up to 8 
rigs year round for 15 years, 45 year LOP)  


 Alternative C – Full Development (1,887 wells from 1,887 pads, 38 evaporative ponds 
with 3,420-hp generator, 26,439 hp total additional compression, up to 11 drill rigs year 
round for 15 years, 45 year LOP) 


 Alternative D – No Action Alternative (368 wells from 368 pads, 8 evaporative ponds 
with a 720-hp generator, 5,156 hp additional compression for a total of 11,771 
horsepower compression, up to 5 drill rigs year round for 15 years, 45 year LOP) 


 Alternative E – Directional Drilling (1,114 wells from 328 pads, 22 evaporative ponds 
with 1,980-hp generator, 15,608 hp additional compression for 22,223 hp total 
compression, year-round drilling, up to 10 drill rigs per year for 15 years provided 
surface disturbance and air quality thresholds are not exceeded) 


Table 2-2. GASCO Annual Emissions for Alternative B 


Pollutant 
Project Emissions (tons/year) 


Total Emissions a 
(tons/year) Well 


Development 
Project 


Production 
NOx 1,032 455 1,487 
SO2 18.5 0.93 19 


PM10 3,228 2,142 5,371 
PM2.5 343 236 579 


a Emissions assume 1,114 producing wells 
 
Table 2-3. GASCO Annual Emissions for Alternative C 


Pollutant 
Project Emissions (tons/year) 


Total Emissions a 
(tons/year) Well 


Development 
Project 


Production 
NOx 1,364 774 2,137 
SO2 24.1 1.10 25 


PM10 4,486 3,582 8,068 
PM2.5 477 395 872 


a Emissions assume 1,887 producing wells 
 
Table 2-4. GASCO Annual Emissions for Alternative D (No Action) 


Pollutant 
Project Emissions (tons/year) 


Total Emissions a 
(tons/year) Well 


Development 
Project 


Production 
NOx 514 152 666 
SO2 9.1 0.32 9 
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Table 2-4. GASCO Annual Emissions for Alternative D (No Action) 


Pollutant 
Project Emissions (tons/year) 


Total Emissions a 
(tons/year) Well 


Development 
Project 


Production 
PM10 1,700 698 2,398 
PM2.5 180 76 256 


a Emissions assume 368 producing wells 
 
 
Table 2-5. GASCO Annual Emissions for Alternative E 


Pollutant 
Project Emissions (tons/year) 


Total Emissions a 
(tons/year) Well 


Development 
Project 


Production 
NOx 1,764 455 2,219 
SO2 30.9 0.93 32 


PM10 3,641 2,142 5,784 
PM2.5 396 236 631 


a Emissions assume 1,114 producing wells 
 
To show a comparison of each alternative, summaries showing NOx and PM2.5 emissions for each 
alternative are presented in Tables 2-6 and 2-7. 


Table 2-6. GASCO Oxides of Nitrogen (NOx) Emission Comparison by Alternative 


 
 


Activity/Total 


NOx (Tons per Year) 


Alt A 
1,522 
wells 


Alt B 
1,114 
wells 


Alt C 
1,887 
wells 


Alt D 
368 


wells 


Alt E 
1,114 wells 
directional 


Construction 24.1 18.9 26.4 10.0 7.1 
Drilling 1175 930 1293 487 1653 


Completion 104 82.1 44.1 16.7 104 
Total Development 1303 1032 1364 514 1764 


Wellsite Storage Tanks 0 0 0 0 0 
Wellsite Separators 255 186 316 61.6 186 
Operations Traffic 22.0 11.3 21.4 3.9 11.3 


Total Well Production 277 198 337 65.4 198 


Central Compression Facilities 312 229 387 76.1 229 
Generator for WEF 39.1 28.7 49.5 10.4 28.7 
Total Production 628 455 774 152 455 


Project Total 1931 1487 2137 666 2219 
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Table 2-7. GASCO PM2.5 Emission Comparison by Alternative 


 
 


Activity/Total 


PM2.5 (Tons per Year) 


Alt A 
1,522 
wells 


Alt B 
1,114 
wells 


Alt C 
1,887 
wells 


Alt D 
368 


wells 


Alt E 
1,114 wells 
directional 


Construction 13.7 10.7 14.9 5.64 4.02 
Drilling 206 163 226 85.7 178 


Completion 210 166 230 87.2 210 
Total Development 434 343 477 180 396 


Wellsite Storage Tanks 0 0 0 0 0 
Wellsite Separators 19.4 14.2 24.0 4.68 14.2 
Operations Traffic 290 215 360 69.1 215 


Total Well Production 309 229 384 73.8 229 


Central Compression Facilities 7.91 5.79 9.80 1.93 5.79 
Generator for WEF 0.94 0.69 1.19 0.25 0.69 
Total Production 318 236 395 76 236 


Project Total 752 579 872 256 631 
 
 


After construction of well pads and roads, drilling and completion of a well, and interconnection 
to the gathering pipelines, each well pad would consist of a wellhead, a three-phase separator (to 
separate gas, produced water, and hydrocarbon condensate), a water tank and a condensate tank. 
The gas would be moved to central production facilities (CPF) that would include multiple 
compressor engines, a central separator, and central glycol dehydration units. After processing, 
the gas would then be transported to a sales pipeline for further distribution. 
 
Emissions to the atmosphere from the proposed project would consist of the criteria pollutants 
nitrogen oxides (NOx), particulates (PM10 and PM2.5), and sulfur dioxide (SO2). These pollutants 
would be emitted from the following activities and sources: 
 


 Well pad and road construction: equipment producing fugitive dust while moving and 
leveling earth, vehicles generating fugitive dust on access roads; 


 Drilling: vehicles generating fugitive dust on access roads, and drill rig engine exhaust; 


 Completion: vehicles generating fugitive dust on access roads, frac pump engine and 
generator emissions, and completion venting emissions; 


 Vehicle tailpipe emissions associated with all development phases; 


 Well production operations: three-phase separator emissions, flashing and breathing 
emissions from a condensate tank, fugitive dust and tailpipe emissions from pumpers and 
trucks transporting produced condensate and water from storage tanks; 


 Central production facility: compressor engines emissions, central glycol dehydration 
unit emissions, flare emissions from central dehydrators, central flashing and breathing 
emissions from condensate tanks, and emissions associated with loading natural gas 
liquids (NGL) into trucks; and 
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 Water Evaporation Facility: generator engine emissions, fugitive dust and tailpipe 
emissions from water trucks delivering produced water. 


 


Derivation of the emission rates applied for this analysis is shown in the emissions inventory for 
all alternatives included in this FTSD. 
 
3.0 METEOROLOGICAL MODELING 
 
3.1 MODEL DOMAIN 
 
The initial step in the Far-Field analysis is determining the extent of the study area domain and 
performing the meteorological modeling. For this study, the study area domain was developed 
through a review of the locations of the proposed project sources and areas of interest for the 
impact analysis. A proposed study domain was then presented in the assessment protocol and 
subsequently refined through the incorporation of comments from the project stakeholders. 
 
The Far-Field analysis domain is presented in Figure 3-1. The meteorological and computational 
grid size is 516 km x 496 km (129 x 124 cells, 4 km spacing). The sampling grid size is a subset 
of these grids (412 km x 400 km) and includes sixteen areas of special concern (i.e., national 
parks, wilderness areas, national monuments, national wildlife refuges, and a national recreation 
area). The analysis domain was developed on a Lambert Conformal Conic projection (LCC), with 
a first and second standard latitude parallels at 30 degrees and 60 degrees. The reference latitude 
and longitude were chosen arbitrarily and defined the origin of the Lambert conformal projection 
coordinates (0, 0). The southwest corner of the domain (37.0174 N, 111.9768 W) was chosen as 
the reference point with the intention that all values within the modeling domain had a positive X 
and Y value.   
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Figure 3-1. Modeling Domain 
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3.2 METEOROLOGICAL, TERRAIN, AND LAND USE DATA 
 
CALMET includes a diagnostic wind model which combines surface and upper-air 
meteorological data with diagnostic effects of terrain and other factors to generate three-
dimensional wind fields. CALMET also includes other interpolation algorithms to generate three-
dimensional temperature, pressure, stability, and other meteorological variables and two-
dimensional precipitation fields. The CALMET modeling (and subsequent CALPUFF modeling) 
was performed on a 4-km grid (129 grid cells east-west and 124 grid cells north-south). Three 
years of course grid (36-km) resolution MM5 data was used to produce the meteorolological 
fields simulation. As an input to CALMET, the MM5 prognostic meteorological results were 
used to provide initial mesoscale flow features. The CALMET diagnostic algorithms and local 
observations were then applied to refine and further characterize local wind variations at a 4-km 
resolution.  
 
In addition to the mesoscale flow feature input, CALMET requires terrain and land use data in 
addition to upper air data and local, sub-mesoscale surface meteorology and precipitation data. 
Each of these data sets are discussed in the following sub-sections.   
 
3.2.1 Mesoscale Meteorological Data  
 
The Fifth Generation Mesoscale Model (MM5), developed and maintained by the Pennsylvania 
State University and National Center for Atmospheric Research (PSU/NCAR), was used to 
supply hourly meteorological fields for input to CALMET. Three years (2001, 2002 and 2003) of 
MM5 data was obtained from Alpine Geophysics (2006). CALMET uses the MM5 (36-km 
resolution) data as an “initial guess” field for the fine grid (4-km resolution) wind field 
simulations using a diagnostic wind field module. The methodology used by CALMET accounts 
for local terrain effects on the wind field. For example, CALMET includes the local up and 
down-valley diurnal flow that is missed by most meteorological observations and coarse grid 
simulations. The MM5 simulation for calendar year 2002 was prepared using two modeling 
domains, a mother domain and a nested domain. The mother domain covered the continental U.S. 
and used a grid spacing of 36 km. The nested domain covered western U.S. Class I areas and used 
a grid spacing of 12 km. Therefore, the MM5 grid spacing for the 2002 modeling simulation was 
12-km within the GASCO Project domain. However, the grid spacing for the 2001 and 2003 
continental-scale MM5 simulations was 36-km within the GASCO Project domain. 
 
3.2.2 Terrain and Land Use Data 
 
In order to refine the local wind fields, CALMET requires land use and terrain data. Land use and 
terrain data as developed by United States Geological Survey (USGS) are available for download 
for various 1-degree quadrangles (1:250,000 scale).  
 
The terrain data were derived from 3-arc second (approximately 90-meter spacing) digital 
elevation model (DEM) produced by the United States Geological Survey (USGS). Figure 3-2 
presents the terrain for the model domain. 
 
The land use data were derived from USGS Composite Theme Grid (CTG) data that are provided 
with a resolution of 200 meters. Missing data within the USGS land use data files were filled 
using the global data set, with a resolution of 900 meters. The USGS land use data contains 38 
different use categories, while the CALMET model is capable of utilizing only 14 use categories. 
Therefore, a cross-reference was applied to the USGS land use categories to format the data for 
use in CALMET. Land use categories were defined according the default parameters in 
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CALMET pre-processing utilities. The USGS 200-meter grid data were overlain on the 
CALMET 4-km by 4-km grid, and the predominate land use type was selected to represent land 
use for the 4 km cell. Figure 3-3 presents the terrain along with the USGS land use categories for 
the modeling domain. 
 
The bias for each layer was set to represent the relative weight given to the vertically extrapolated 
surface observations versus the upper air sounding data in the computation of the initial guess 
field. The bias parameter corresponds to the cell layer below the cell face height. The –1 indicates 
no influence of upper air stations, while +1 indicates no influence of surface observations. The 
bias settings and vertical grid structure for the GASCO analysis are shown in Table 3-1. 
 


Table 3-1. Summary of Cell Heights and Bias Settings 


Cell Face # Cell Face Height 
(meters) 


Bias 
Parameter  


1 0 -- 
2 20 -1 
3 40 -0.8 
4 80 -0.4 
5 160 -0.2 
6 320 0 
7 640 0 
8 1,000 0 
9 1,500 0 
10 2,000 0.2 
11 2,500 0.4 
12 3,000 0.8 
13 3,500 1 


 
Wind speed and wind direction data from observation stations were only allowed to influence the 
Step 1 wind field at a distance determined by setting the radius-of-influence parameter. The 
maximum radius of influence for surface (RMAX1) and upper air stations (RMAX2) was set to 
50 km and 200 km, respectively. The distance from an observation station at which the 
observations and Step 1 wind field were equally weighted was set to 4 km for the surface layer 
(R1) and 10 km for layers aloft (R2). Radius of influence for terrain features (TERRAD) was set 
to 12 km.  
 
3.2.3 Upper Air Meteorological Data  
 
CALMET provides two options for upper air data, in one option, upper air flow is derived only 
from the MM5 simulation. In the second option, upper air flow is derived from a combination of 
the MM5 simulation and available local upper air meteorological data. This second option was 
applied for the GASCO study. Three upper air stations operated by the National Weather Service 
in or surrounding the GASCO study domain were utilized in the analysis: Riverton, WY; Salt 
Lake City, UT; and Grand Junction, Colorado.   
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Figure 3-2. Terrain Features of Modeling Domain (elevation in meters) 
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Figure 3-3. Land Use Categories within the Modeling Domain 
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3.2.4 Surface Meteorological Data  
 
The National Climatic Data Center (NCDC) provides Integrated Surface Hourly (ISH) 
observational data for the United States. Three years (2001-2003) of data were obtained for use in 
CALMET. The ISH database consists of quality controlled surface observations collected from 
three input sources: TD3280 (NCDC and Navy Hourly Observations), TD3240 (NCDC hourly 
precipitation, and AFCCC DATSAV3 (hourly observations). The ISH database is composed of 
worldwide surface weather observations from about 20,000 stations, collected and stored from 
sources such as the Automated Weather Network (AWN), the Global Telecommunications 
System (GTS), the Automated Surface Observing System (ASOS), and data keyed from paper 
forms.  
 
In total, the GASCO surface meteorological data set included 28 surface meteorological data 
stations from CO, UT, and WY as shown in Figure 3-4 and listed in Table 3-2. 
 
3.2.5 Surface Precipitation Data  
 
Data for 46 (2001), 43 (2002), and 49 (2003) precipitation stations within the GASCO study 
domain were utilized. The precipitation data were acquired from TD3240 NCDC hourly 
precipitation only database. The data were pre-processed and examined for conformance with the 
format required by the CALMET precipitation processors. Stations within the domain with less 
than 6,000 hours of data were omitted. The precipitation stations included in the analysis are 
presented in Figure 3-5 and listed in Table 3-3. 
 
3.3 CALMET METEOROLOGICAL MODELING 
 
To develop the final wind field, stability class, precipitation, and other data needed by CALPUFF, 
the MM5, upper air, terrain, land use, surface meteorology, and precipitation data are all input 
into the CALMET model. When running the CALMET model, the user must select among a 
number of options through the CALMET input control file. The options within CALMET were 
set in accordance with the Interagency Workgroup on Air Quality Modeling (IWAQM) 
guidelines. Separate CALMET runs were conducted on a bi-monthly basis for years 2001, 2002, 
and 2003. An example of the CALMET control file used for the January 1-15 2001 CALMET 
simulation is presented in Appendix A in the electronic version of this document.  
 
As a quality assurance check of the input data and CALMET model results, wind fields on 
selected days were analyzed and visually compared to terrain features. The results of this 
analysis, an example of which is shown in Figure 3-6, and Figure 3-7 indicate that the CALMET 
results accurately represent the expected surface and upper air wind fields based upon the given 
mesoscale meteorological features and local scale land use and terrain features. 
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Table 3-2. Surface Meteorological Stations 


Station Name State Station 
ID 


Call 
Sign Lat Long 


Number of Data Hours 
2001 2002 2003 


Alamosa/San Luis Valley CO 724620 ALS 37.43 -105.87 10532 10424 10923 


Aspen/Sardy Field CO 724676 ASE 39.22 -106.87 9953 9442 9833 


Broomfield/Jeffco CO 724699 BJC 39.92 -105.12 6180 6127 6224 


Colorado Springs Muni CO 724660 COS 38.82 -104.72 10432 9991 10457 


Cortez (Montezuma) CO CO 724767 CEZ 37.30 -108.63 8583 8637 8951 


Craig-Moffat (AMOS) CO 725700 CAG 40.50 -107.53 9563 10077 10907 


Denver Intl AP CO 725650 DEN 39.83 -104.65 11640 11540 11692 


Eagle Co. Regional CO 724675 EGE 39.65 -106.92 8515 17687 24760 


Fort Collins (AWOS) CO 724769 FNL 40.45 -105.02 8587 21291 25271 


Grand Junction Walker CO 724760 GJT 39.13 -108.53 10932 10619 10643 


Gunnison Co. (AWOS) CO 724677 GUC 38.53 -106.93 8568 20328 24379 


Hayden/Yampa (AWOS) CO 725715 HDN 40.48 -107.22 7971 17520 25468 


Leadville/Lake Co. CO 724673 LXV 39.22 -106.32 8639 8790 9417 


Meeker CO 724674 EEO 40.05 -107.90 8603 8715 8888 


Montrose Co. Arpt. CO 724675 MTJ 38.50 -107.90 8466 8658 8731 


Pueblo Memorial AP CO 724640 PUB 38.28 -104.50 11572 10971 11102 


Rifle/Garfield Rgnl CO 725717 RIL 39.53 -107.72 8606 8694 9091 


Telluride Regional UT 724627 TEX 37.95 -107.90 6967 19351 11505 


Hill AFB/Ogden UT 725755 HIF 41.12 -111.97 9964 8388 9056 


Moab/Canyonlands UT 724776 CNY 38.75 -109.75 8454 8670 8715 


Price/Carbon (RAMOS) UT 724700 PUC 39.62 -110.75 8347 8426 8596 


Provo Muni (AWOS) UT 725724 PVU 40.22 -111.72 8643 21279 25651 


Salt Lake City Intl UT 725720 SLC 40.78 -111.97 11483 10797 10171 


Vernal UT 725705 VEL 40.43 -109.52 8546 8606 9091 


Bryce UT 724756 BCE 37.70 -112.15 8435 8687 9433 


Evanston/Burns Fld WY 725775 EVW 41.28 -111.03 17148 8721 9745 


Laramie General Brees WY 725645 LAR 41.32 -105.68 9319 9267 9502 


Rock Springs Apt WY 725744 RKS 41.60 -109.07 12159 9153 9646 
 
Table 3-3. Surface Precipitation Stations 


Station Name State Station 
ID Lat Long 


Number Valid of Data Hours 


2001 2002 2003 


Alamosa San Luis AP CO 50130 37.26 -105.52 8759 * 8632 


Allenspark 2NNW CO 50183 40.13 -105.32 7210 8110 6598 


Antero Reservoir CO 50263 39.00 -105.54 7979 7767 * 


Aspen 1SW CO 50372 39.11 -106.50 6361 * 8592 


Cochetopa Creek CO 51713 38.27 -106.46 7732 7932 8708 


Crested Butte CO 51959 38.53 -106.59 8738 7046 8684 


Denver/Stapleton Intl CO 52220 39.46 -104.52 * 6845 6811 
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Table 3-3. Surface Precipitation Stations 


Station Name State Station 
ID Lat Long 


Number Valid of Data Hours 


2001 2002 2003 


Dinosaur CO 52286 40.15 -108.58 7256 7234 * 


Drake CO 52354 40.26 -105.20 * 7292 7085 


Grand Junction, Co CO 53488 38.97 -108.32 8759 8759 8727 


Grand Lake 6 SSW CO 53500 40.11 -105.52 7349 8357 8630 


Gunnison 3 SW CO 53662 38.32 -106.58 7966 8207 8738 


Lawson CO 54877 39.46 -105.37 8352 8750 7824 


Meeker 3 W CO 55484 40.01 -107.58 7932 7622 8714 


Mesa Verde CO 55531 37.12 -108.29 8699 8246 6965 


Northgate CO 55982 40.56 -106.20 7046 * 7138 


Ouray CO 56203 38.01 -107.40 7591 7678 8437 


Pleasant View 2 W CO 56591 37.36 -108.48 6782 * 7260 


Rifle CO 57031 39.32 -107.48 8245 8277 7203 


Rustic 9 WSW CO 57296 40.42 -105.43 * * 8422 


Saguache CO 57337 38.05 -106.08 8516 7733 8084 


Telluride 4 WNW CO 58204 37.57 -107.52 7891 7317 8059 


Williams Fork Dam CO 59096 40.02 -106.12 8756 7820 8720 


Angle UT 420168 38.15 -111.58 6007 7365 7872 


Arches UT 420336 38.37 -109.37 7862 * 7308 


Blanding UT 420738 37.37 -109.29 7468 8659 8645 


Bryce Canyon N P HQ UT 421008 37.38 -112.10 7740 7203 * 


Cedar Point UT 421308 37.43 -109.05 8074 6741 * 


Coalville 13 E UT 421590 40.56 -111.09 7322 7763 8609 


Cottonwood Weir UT 421759 40.37 -111.47 * * * 


Echo Dam UT 422385 40.58 -111.26 7792 8721 7579 


Ephraim Sorensens FD UT 422578 39.22 -111.35 8732 8759 7946 


Fairview 8 N UT 422702 39.45 -111.25 7815 8743 * 


Flaming Gorge UT 422864 40.56 -109.25 * * * 


Green River Aviation UT 423418 38.59 -110.09 8017 * 7794 


Hanksville UT 423611 38.22 -110.43 7883 7901 * 


Moon Lake UT 425815 40.34 -110.30 8616 7967 8515 


Mountain Dell Dam UT 425892 40.45 -111.43 7310 7002 6414 


Neola 8 N UT 426127 40.32 -110.04 7520 7363 8291 


Nephi UT 426135 39.42 -111.50 * 6534 7773 


Oakley 3NE UT 426374 40.44 -111.14 6343 8735 7817 


Olmstead P H UT 426455 40.19 -111.39 * * 8693 


Perry UT 426757 41.27 -112.02 * * 7215 


Price UT 427026 39.36 -110.49 8035 8055 7842 


Provo BYU UT 427064 40.15 -111.39 * 6524 7072 


Richfield Radio KSVC UT 427260 38.46 -112.05 7293 7843 7776 


Roosevelt Radio UT 427395 40.17 -109.58 7012 * 7992 
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Table 3-3. Surface Precipitation Stations 


Station Name State Station 
ID Lat Long 


Number Valid of Data Hours 


2001 2002 2003 


Salt Lake City/Intl UT UT 427598 40.47 -111.58 8759 * 8756 


Santaquin 1 NE UT 427690 39.59 -111.47 6131 * 6140 


Scofield Skyline Mine UT 427729 39.41 -111.12 8734 8372 8693 


Soldier Summit UT 427959 39.56 -111.05 * * 6441 


Strawberry Hwy Station UT 428371 40.15 -111.09 * * 8659 


Upper American Fork UT 428939 40.26 -111.44 8734 8556 7909 


Evanston 1 E WY 483100 41.16 -110.57 7816 7904 6543 


Laramie 2 WSW WY 485420 41.18 -105.38 7210 7824 7162 


Mountains View WY 486555 41.17 -110.19 * 7650 6400 


Mud Springs WY 486597 41.19 -108.55 7790 7116 * 


Rock Springs AP WY 487845 41.36 -109.04 * 8249 * 


Saratoga 4N WY 487955 41.30 -106.47 8181 7919 6661 
*Station data omitted due to data completeness/validation issues 
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Figure 3-6. Wind Field for February 1, 2001, Hour 17, Level 1 
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Figure 3-7. Wind Field for February 1, 2001, Hour 17, Level 8 
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4.0 CALPUFF DISPERSION MODELING 
 
The CALPUFF model utilizes the CALMET meteorological output in addition to emission source 
data and an extensive set of control parameters to calculate ambient concentrations of pollutants 
at each model receptor. An example CALPUFF input file (for GASCO Proposed Action for the 
first half of model year 2001) is presented in Attachment B to this FTSD. The CALPUFF input 
parameters utilized for the GASCO analysis follow the IWAQM guidelines. 
 
4.1 MODEL RECEPTORS 
 
One of the primary inputs to the CALPUFF model is the receptor locations. For the GASCO 
analysis, the standard set of receptors for each Class I and sensitive Class II area were applied. 
Individual receptors were utilized in the model to represent seven high elevation lakes identified 
for acid deposition analysis. The areas of special concern were as follows:  
 


Table 4-1. Class I and Sensitive Class II Areas 


Sensitive Area Federal Land Manager PSD Designation 
Arches NP NPS I 
Black Canyon of the Gunnison WA FS I 
Canyonlands NP NPS I 
Capitol Reef NP NPS I 
Flat Tops WA FS I 
La Garita WA FS I 
Maroon Bells-Snowmass WA FS I 
Weminuche WA FS I 
West Elk WA FS I 
Colorado NM NPS II 
Dinosaur NM NPS II 
Flaming Gorge NRA NPS II 
High Uintas WA FS II 
Ouray NWR FWS II 
Ragged WA FS II 


NPS – National Park Service 
FS – US Forest Service 
FWS – US Fish and Wildlife Service 


 
The high elevation lakes identified for analysis were as follows: 
 


Table 4-2. Sensitive Lakes 
Location Sensitive Lake 


Flat Tops WA Ned Wilson 
Flat Tops WA Upper Ned Wilson 


High Uintah WA Dean 
High Uintah WA Pine Island 


Maroon Bells WA Moon 
Raggeds WA Deep Creek #1 
West Elk WA S. Golden 
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4.2 OTHER CALPUFF CONSIDERATIONS 
 
In addition to the meteorological data and receptor grids previously described, CALPUFF 
requires an ozone data file for use with the chemical transformation module. The ozone data used 
for this analysis was collected at Canyonlands National Park, Mesa Verde National Park, and 
Gothic Clean Air Status and Trends Network (CASTNet) ozone monitors as well as data 
collected at the Logan UT., State and Local Air Monitoring Station (SLAMS). A default 
background ozone concentration of 80 ppb was used when hourly ozone data were missing.  
 
A background ammonia concentration is also required for the chemical transformation 
calculations. The default ammonia concentration for arid lands of 1 ppb was used as 
recommended by EPA (1998) for the CALPUFF model.  
 
Eight pollutant species were modeled in the analysis, with five species being emitted from 
sources and three species being computed internally by the model. The emitted and computed 
species were as follows:  
 


 SO2 (emitted) 


 SO4 (computed) 


 NOx (emitted) 


 HNO3 (computed) 


 NO3 (computed) 


 PMC (emitted) 


 PM2.5 (emitted) 
 


In order to bracket impacts, the CALPUFF model was applied individually for each alternative 
and the cumulative sources. The output files from each of the above listed model runs were 
subsequently post-processed to obtain the necessary results. Additionally, cumulative impacts 
were summed with each of the five project alternatives to derive total impacts under each 
scenario. 
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5.0 PROCESSING OF CALPUFF MODEL RESULTS 
 
5.1 APPEND, CALSUM AND POSTUTIL PROGRAMS 
 
In order to obtain data useful for comparing to standards and levels of acceptable change (LACs), 
the CALPUFF model output files were processed with the CALPOST model and associated 
utilities. Two utility programs were applied in order to prepare the CALPUFF results for use in 
CALPOST.  
 
The APPEND utility was applied to combine the individual half-year data periods into a single 
annual run. For each source group, the append utility was applied individually for pollutant 
concentration, dry deposition flux, and wet deposition flux data. 
 
The POSTUTIL utility was applied for two functions: 1) to sum the wet and dry deposition fluxes 
and in turn calculate the total nitrogen (N) and total sulfur (S) deposition rates, and 2) to sum 
results obtained from different CALPUFF runs for different source groups. 
  
5.2 CALPOST PROCESSING 
 
Following the preparation of the CALPUFF files with the APPEND, CALSUM and POSTUTIL 
utilities, the CALPOST program was applied to determine the predicted pollutant concentrations, 
deposition fluxes and visibility impacts for each area of special concern.  
 
5.2.1 Visibility Calculations 
 
The visibility assessment methodology utilized for this analysis utilized the BLM suggested 
method for performing visibility impact assessments (S. Archer, personal communication, March 
25, 2008). This method involved a first level screening analysis for visibility following the 
recommendations in the FLAG (2000) Guideline document. Specifically, this analysis compared 
daily modeled primary (PMC and PM2.5) and secondary (sulfate and nitrate) particulate matter 
concentrations to seasonal “natural” background conditions and monthly relative humidity 
(f[RH]) values. This method is referred to as Method 6 in FLAG. From this comparison, a 
potential change in deciview was calculated. FLAG identified a 0.5 dv (5 percent change in 
extinction) threshold as the “Limit of Acceptable Change” (LAC) for a single source impact, and 
a 1.0 deciview (10 percent change in extinction) threshold for the cumulative impacts of several 
sources. 
 
Visibility impacts were evaluated at both mandatory Federal Class I areas and at specific Class II 
areas of concern as listed in Table 4-1. The Class II areas included in this analysis were included 
at the request of some of the members of the stakeholder group (National Park Service, US Forest 
Service, etc.). These Class II areas have no visibility protection under local, State, or Federal 
laws. These areas are included in the analysis strictly to meet the disclosure requirements under 
NEPA and to provide decision-makers with sufficient information. 
 
Modeled concentrations were first compared to “natural” background conditions as recommended 
in the FLAG (2000) Guideline document. Since the analysis was conducted for multiple emission 
sources simultaneously, the FLAG 10-percent change in extinction (1.0 deciview) “just 
noticeable change” threshold was used to assess the significance of potential impacts.  
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If the seasonal screening analysis indicated that predicted changes in visibility exceeded the 1.0 
deciview LAC on more than one day per year, a daily refined analysis was conducted based on 
hourly IMPROVE optical monitoring data measured at Canyonlands National Park for 1987 
through 2004 (S. Archer, personal communication, March 25, 2008).  
 
5.2.2 Calculating Changes in Lake Acid Neutralizing Capacity 
 
The deposition of sulfate and nitrate species from air pollution sources may cause changes in 
water body chemistry and can impact the acid neutralizing capacity (ANC) of high elevation 
lakes. Potential ANC impacts were calculated manually by applying the screening methodology 
prescribed by the US Forest Service (USDA-FS, January 2000a). Total annual nitrogen (N) and 
sulfur (S) deposition fluxes as averaged by CALPOST were input to the following equations to 
calculate the potential change in ANC. 
 
% Alkalinity Change = [Hdep/ANC(o) ] X 100 where: 
 
 ANC(o) = baseline ANC for lake catchment in eq, or 
 ANC(o) = W * P * (1-Et) *A *(10,000m2/ha) * 106 eq/μeq * 103 liters/m3 
 W = watershed area in ha 
 P = average annual precipitation in meters 
 Et = fraction of precipitation lost to evaporation and transpiration (0.33 assumed) 
 A = Baseline Alkalinity (μeq/l) 
 Hdep = acid deposition in eq = [H(s) + H(n)] * W * 10,000 m2/ha 
 Hs = sulfur dep in eq/m2/yr = Ds * ha/10,000 m2 * 1,000 g/kg * eq/16 g S 
 Hn = nitrogen dep in eq/m2/yr = Ds * ha/10,000 m2 * 1,000 g/kg * eq/14 g N 
 Ds = sulfur deposition in kg/ha/yr for all sulfur species 
 Dn = nitrogen deposition in kg/ha/yr from all nitrogen species 
 
As indicated in the above equations, baseline alkalinity levels for the high elevation lakes of 
concern are required for the ANC impact calculations. Baseline ANC data were obtained from 
USFS (J. Sorkin, personal communication, January 11, 2006). The basis for the background ANC 
data is the 10th percentile of measurements observed at the lake outlet. Table 5-1 summarizes the 
baseline ANC data for the lakes of interest.   
 


Table 5-1. Baseline ANC Levels for Lakes of Special Concern 
Location Sensitive Lake Background ANC (μeq/l) 


Flat Tops WA Ned Wilson 38.0 
Flat Tops WA Upper Ned Wilson 12.6 


High Uintah WA Dean 57.3 
High Uintah WA Pine Island 95.6 


Maroon Bells WA Moon 51.5 
Raggeds WA Deep Creek #1 44.3 
West Elk WA S. Golden 111.0 
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5.2.3 Terrestrial Deposition Calculations 
 
Terrestrial deposition impacts were predicted for dry and wet Nitrogen (N) and Sulfur (S) 
chemical species using the CALPUFF multiple-resistance routine for predicting dry deposition 
and the empirical scavenging coefficient approach for wet deposition. Dry and wet deposition 
fluxes of gaseous and particulate N and S species were processed through POSTUTIL and 
CALPOST to obtain total (wet + dry) N and S deposition reported as the rate of material 
deposited on an area micrograms per square meter per second, µg/(m2/sec). This rate is then 
converted to kiolograms per hectare per year (kg/ha/yr ). 
 
 
 
5.2.4 Ambient Air Quality Standard and PSD Increment Comparison 
 
Predicted maximum pollutant concentrations that could occur as a result of the implementation of 
each Alternative and Cumulative sources are compared with the National Ambient Air Quality 
Standards (NAAQS) and the PSD Class I and Class II increments.   
 
6.0 PROPOSED ACTION AND ALTERNATIVES RESULTS 
 
Results of the Far-Field analysis for the Proposed Action and the four alternatives are 
summarized in the following tables. Impacts to air quality and air quality related values were 
predicted for each of 16 areas of special concern and seven high elevation lakes. Since there were 
no predictions of more than one day with visibility decreases at Class I areas under the Proposed 
Action or alternatives, refined visibility analysis was not conducted in the analysis for the 
Proposed Action and alternatives.   
 
Table 6-1. GASCO Alternative A (Proposed Action) Screening Visibility Impacts 


Area of Special 
Concern (Class) 


2001 2002 2003 
Days 
Δ dV 
>0.5 


Days 
Δ dV 
>1.0 


Max Δ 
dV 


Days 
Δ dV 
>0.5 


Days 
Δ dV 
>1.0 


Max Δ 
dV 


Days 
Δ dV 
>0.5 


Days 
Δ dV 
>1.0 


Max Δ 
dV 


          
Arches NP (I) 2 0 0.692 5 0 0.724 8 0 0.824 
Black Canyon of the 
Gunnison WA (I) 0 0 0.255 0 0 0.459 0 0 0.28 


Canyonlands NP (I) 7 0 0.699 4 1 1.055 4 0 0.724 
Capitol Reef NP (I) 1 0 0.89 1 0 0.559 0 0 0.339 
Flat Tops WA (I) 0 0 0.412 0 0 0.375 0 0 0.44 
La Garita WA (I) 0 0 0.06 0 0 0.203 0 0 0.096 
Maroon Bells-
Snowmass WA (I) 0 0 0.183 0 0 0.289 0 0 0.283 


Weminuche WA (I) 0 0 0.18 0 0 0.337 0 0 0.232 
West Elk WA (I) 0 0 0.102 0 0 0.158 0 0 0.116 
Dinosaur NM (II) 137 57 3.191 102 45 3.877 86 45 3.697 
Colorado NM (II) 0 0 0.494 2 0 0.736 2 0 0.78 
Flaming Gorge NRA 
(II) 10 0 0.863 25 10 1.698 7 2 1.175 


Ouray NWR (II) 237 186 8.266 222 173 12.889 191 139 11.648 
Ragged WA (II) 0 0 0.139 0 0 0.287 0 0 0.274 
High Uintas WA (II) 0 0 0.45 26 13 3.198 7 4 1.728 
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Table 6-2. GASCO Alternative B Screening Visibility Impacts 


Area of Special 
Concern (Class) 


2001 2002 2003 
Days 
Δ dV 
>0.5 


Days 
Δ dV 
>1.0 


Max Δ 
dV 


Days 
Δ dV 
>0.5 


Days 
Δ dV 
>1.0 


Max Δ 
dV 


Days 
Δ dV 
>0.5 


Days 
Δ dV 
>1.0 


Max Δ 
dV 


Arches NP (I) 0 0 0.439 0 0 0.453 1 0 0.52 
Black Canyon of the 


Gunnison WA (I) 0 0 0.153 0 0 0.295 0 0 0.186 


Canyonlands NP (I) 0 0 0.437 1 0 0.661 0 0 0.47 
Capitol Reef NP (I) 1 0 0.583 0 0 0.376 0 0 0.214 
Flat Tops WA (I) 0 0 0.263 0 0 0.25 0 0 0.294 
La Garita WA (I) 0 0 0.036 0 0 0.133 0 0 0.064 


Maroon Bells-
Snowmass WA (I) 0 0 0.113 0 0 0.191 0 0 0.179 


Weminuche WA (I) 0 0 0.067 0 0 0.104 0 0 0.077 
West Elk WA (I) 0 0 0.109 0 0 0.229 0 0 0.147 
Dinosaur NM (II) 73 26 2.126 60 17 2.756 58 15 2.483 
Colorado NM (II) 0 0 0.315 0 0 0.467 1 0 0.518 
Ouray NWR (II) 192 111 5.728 175 112 9.68 142 91 8.9 
Ragged WA (II) 0 0 0.093 0 0 0.19 0 0 0.173 


High Uintas WA (II) 0 0 0.286 20 8 2.26 4 2 1.252 
 
 
Table 6-3. GASCO Alternative C Screening Visibility Impacts 


Area of Special 
Concern (Class) 


2001 2002 2003 
Days 
Δ dV 
>0.5 


Days 
Δ dV 
>1.0 


Max Δ 
dV 


Days 
Δ dV 
>0.5 


Days 
Δ dV 
>1.0 


Max Δ 
dV 


Days 
Δ dV 
>0.5 


Days 
Δ dV 
>1.0 


Max Δ 
Dv 


Arches NP (I) 3 0 0.798 8 0 0.848 11 0 0.914 
Black Canyon of the 


Gunnison WA (I) 0 0 0.299 1 0 0.549 0 0 0.332 
Canyonlands NP (I) 8 0 0.805 7 1 1.249 6 0 0.835 
Capitol Reef NP (I) 1 1 1.034 2 0 0.658 0 0 0.4 
Flat Tops WA (I) 0 0 0.483 0 0 0.434 1 0 0.512 
La Garita WA (I) 0 0 0.07 0 0 0.241 0 0 0.114 


Maroon Bells-
Snowmass WA (I) 0 0 0.215 0 0 0.339 0 0 0.33 


Weminuche WA (I) 0 0 0.21 0 0 0.187 0 0 0.136 
West Elk WA (I) 0 0 0.213 0 0 0.408 0 0 0.27 
Dinosaur NM (II) 152 82 3.732 113 59 4.519 99 56 4.15 
Colorado NM (II) 2 0 0.576 5 0 0.866 4 0 0.924 


Flaming Gorge NRA 
(II) 12 1 1.01 27 11 1.984 10 3 1.368 


Ouray NWR (II) 245 202 9.607 232 189 14.307 201 147 13.03 
Ragged WA (II) 0 0 0.161 0 0 0.337 0 0 0.32 


High Uintas WA (II) 2 0 0.538 31 17 3.724 9 4 2.043 
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Table 6-4. GASCO Alternative D Screening Visibility Impacts 


Area of Special 
Concern (Class) 


2001 2002 2003 
Days 
Δ dV 
>0.5 


Days 
Δ dV 
>1.0 


Max Δ 
dV 


Days 
Δ dV 
>0.5 


Days 
Δ dV 
>1.0 


Max Δ 
dV 


Days 
Δ dV 
>0.5 


Days 
Δ dV 
>1.0 


Max Δ 
dV 


Arches NP (I) 0 0 0.179 0 0 0.202 0 0 0.215 
Black Canyon of the 


Gunnison WA (I) 0 0 0.06 0 0 0.122 0 0 0.079 
Canyonlands NP (I) 0 0 0.181 0 0 0.264 0 0 0.191 
Capitol Reef NP (I) 0 0 0.244 0 0 0.149 0 0 0.091 
Flat Tops WA (I) 0 0 0.105 0 0 0.101 0 0 0.123 
La Garita WA (I) 0 0 0.014 0 0 0.055 0 0 0.026 


Maroon Bells-
Snowmass WA (I) 0 0 0.045 0 0 0.076 0 0 0.072 


Weminuche WA (I) 0 0 0.029 0 0 0.043 0 0 0.032 
West Elk WA (I) 0 0 0.043 0 0 0.102 0 0 0.059 
Dinosaur NM (II) 12 0 0.863 11 1 1.235 9 1 1.036 
Colorado NM (II) 0 0 0.127 0 0 0.196 0 0 0.227 


Flaming Gorge NRA 
(II) 0 0 0.227 1 0 0.519 0 0 0.336 


Ouray NWR (II) 71 34 2.707 85 36 4.941 64 31 4.377 
Ragged WA (II) 0 0 0.038 0 0 0.075 0 0 0.07 


High Uintas WA (II) 0 0 0.115 8 0 0.998 1 0 0.544 
 
 
Table 6-5. GASCO Alternative E Screening Visibility Impacts 


Area of Special 
Concern (Class) 


2001 2002 2003 
Days 
Δ dV 
>0.5 


Days 
Δ dV 
>1.0 


Max Δ 
dV 


Days 
Δ dV 
>0.5 


Days 
Δ dV 
>1.0 


Max Δ 
dV 


Days 
Δ dV 
>0.5 


Days 
Δ dV 
>1.0 


Max Δ 
dV 


Arches NP (I) 2 0 0.716 6 0 0.75 9 0 0.849 
Black Canyon of the 


Gunnison WA (I) 0 0 0.254 0 0 0.458 0 0 0.294 
Canyonlands NP (I) 6 0 0.718 2 1 1.059 4 0 0.752 
Capitol Reef NP (I) 1 0 0.916 2 0 0.552 0 0 0.354 
Flat Tops WA (I) 0 0 0.42 0 0 0.393 0 0 0.459 
La Garita WA (I) 0 0 0.06 0 0 0.209 0 0 0.101 


Maroon Bells-
Snowmass WA (I) 0 0 0.186 0 0 0.292 0 0 0.289 


Weminuche WA (I) 0 0 0.179 0 0 0.342 0 0 0.237 
West Elk WA (I) 0 0 0.107 0 0 0.163 0 0 0.122 
Dinosaur NM (II) 127 53 3.133 98 42 3.954 80 42 3.635 
Colorado NM (II) 1 0 0.505 3 0 0.752 2 0 0.813 


Flaming Gorge NRA 
(II) 8 0 0.871 24 10 1.791 7 3 1.24 


Ouray NWR (II) 230 170 3.311 211 162 12.56 183 130 11.455 
Ragged WA (II) 0 0 0.144 0 0 0.291 0 0 0.281 


High Uintas WA (II) 0 0 0.442 26 13 3.295 7 4 1.798 
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Table 6-6. GASCO Alternative A Nitrogen and Sulfur Deposition 


Area of Special Concern 
(Class) 


2001 2002 2003 
N Dep 


(kg/ha/yr) 
S Dep 


(kg/ha/yr) 
N Dep 


(kg/ha/yr) 
S Dep 


(kg/ha/yr) 
N Dep 


(kg/ha/yr) 
S Dep 


(kg/ha/yr) 
Arches NP (I) 1.64E-03 5.20E-05 2.02E-03 6.44E-05 1.81E-03 6.19E-05 
Black Canyon of the 
Gunnison WA (I) 9.45E-04 2.91E-05 7.73E-04 2.37E-05 8.79E-04 2.62E-05 
Canyonlands NP (I) 1.18E-03 3.31E-05 8.39E-04 2.88E-05 1.00E-03 3.80E-05 
Capitol Reef NP (I) 6.19E-04 1.62E-05 1.85E-04 7.45E-06 2.96E-04 1.17E-05 
Flat Tops WA (I) 1.36E-03 4.60E-05 1.22E-03 4.13E-05 1.94E-03 5.94E-05 
La Garita WA (I) 3.67E-04 1.15E-05 2.96E-04 1.01E-05 3.43E-04 1.15E-05 
Maroon Bells-Snowmass 
WA (I) 8.74E-04 2.76E-05 6.46E-04 2.13E-05 8.88E-04 2.79E-05 
Weminuche WA (I) 3.31E-04 1.10E-05 3.04E-04 1.04E-05 3.64E-04 1.07E-05 
West Elk WA (I) 7.91E-04 2.47E-05 6.19E-04 1.98E-05 7.16E-04 2.27E-05 
Dinosaur NM (II) 2.03E-02 5.79E-04 1.16E-02 3.37E-04 1.27E-02 3.75E-04 
Colorado NM (II) 2.52E-03 7.56E-05 2.04E-03 6.54E-05 2.34E-03 8.01E-05 
Flaming Gorge NRA (II) 5.17E-03 1.71E-04 3.76E-03 1.24E-04 3.63E-03 1.26E-04 
Ouray NWR (II) 7.60E-02 1.81E-03 6.57E-02 1.53E-03 5.42E-02 1.32E-03 
Ragged WA (II) 7.70E-04 2.49E-05 6.28E-04 2.04E-05 7.88E-04 2.43E-05 
High Uintas WA (II) 1.94E-03 7.05E-05 2.40E-03 8.12E-05 2.37E-03 7.81E-05 


 
 
Table 6-7. GASCO Alternative B Nitrogen and Sulfur Deposition 


Area of Special Concern 
(Class) 


2001 2002 2003 
N Dep 


(kg/ha/yr) 
S Dep 


(kg/ha/yr) 
N Dep 


(kg/ha/yr) 
S Dep 


(kg/ha/yr) 
N Dep 


(kg/ha/yr) 
S Dep 


(kg/ha/yr) 
Arches NP (I) 1.25E-03 3.93E-05 1.45E-03 5.00E-05 1.38E-03 4.72E-05 


Black Canyon of the Gunnison 
WA (I) 7.26E-04 2.22E-05 5.66E-04 1.88E-05 6.73E-04 1.99E-05 


Canyonlands NP (I) 8.97E-04 2.50E-05 6.04E-04 2.25E-05 7.59E-04 2.86E-05 
Capitol Reef NP (I) 4.82E-04 1.25E-05 1.32E-04 5.80E-06 2.18E-04 8.69E-06 
Flat Tops WA (I) 1.06E-03 3.57E-05 9.02E-04 3.29E-05 1.51E-03 4.60E-05 
La Garita WA (I) 2.84E-04 8.87E-06 2.18E-04 8.05E-06 2.64E-04 8.76E-06 


Maroon Bells-Snowmass WA 
(I) 6.78E-04 2.13E-05 4.77E-04 1.70E-05 6.83E-04 2.13E-05 


Weminuche WA (I) 2.57E-04 8.46E-06 2.23E-04 8.30E-06 2.79E-04 8.14E-06 
West Elk WA (I) 6.14E-04 1.90E-05 4.55E-04 1.57E-05 5.49E-04 1.72E-05 
Dinosaur NM (II) 1.61E-02 4.60E-04 8.79E-03 2.80E-04 9.98E-03 2.98E-04 
Colorado NM (II) 1.91E-03 5.72E-05 1.50E-03 5.21E-05 1.80E-03 6.13E-05 


Flaming Gorge NRA (II) 4.04E-03 1.33E-04 2.82E-03 1.01E-04 2.83E-03 9.83E-05 
Ouray NWR (II) 6.32E-02 1.53E-03 5.28E-02 1.38E-03 4.50E-02 1.12E-03 
Ragged WA (II) 5.97E-04 1.91E-05 4.65E-04 1.63E-05 6.09E-04 1.85E-05 


High Uintas WA (II) 1.54E-03 5.54E-05 1.84E-03 6.66E-05 1.86E-03 6.07E-05 
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Table 6-8. GASCO Alternative C Nitrogen and Sulfur Deposition 


Area of Special Concern 
(Class) 


2001 2002 2003 
N Dep 


(kg/ha/yr) 
S Dep 


(kg/ha/yr) 
N Dep 


(kg/ha/yr) 
S Dep 


(kg/ha/yr) 
N Dep 


(kg/ha/yr) 
S Dep 


(kg/ha/yr) 
Arches NP (I) 1.88E-03 9.28E-05 2.21E-03 1.16E-04 2.10E-03 1.21E-04 


Black Canyon of the Gunnison 
WA (I) 1.09E-03 6.35E-05 8.42E-04 4.50E-05 1.01E-03 5.74E-05 


Canyonlands NP (I) 1.34E-03 6.23E-05 9.09E-04 4.31E-05 1.14E-03 7.35E-05 


Capitol Reef NP (I) 7.14E-04 3.90E-05 1.96E-04 9.88E-06 3.39E-04 2.49E-05 


Flat Tops WA (I) 1.56E-03 9.08E-05 1.35E-03 8.20E-05 2.25E-03 1.41E-04 


La Garita WA (I) 4.24E-04 2.59E-05 3.26E-04 2.06E-05 3.94E-04 2.38E-05 
Maroon Bells-Snowmass WA 


(I) 1.01E-03 6.30E-05 7.07E-04 4.07E-05 1.02E-03 6.08E-05 


Weminuche WA (I) 3.80E-04 2.39E-05 3.36E-04 2.29E-05 4.21E-04 2.56E-05 


West Elk WA (I) 9.14E-04 5.65E-05 6.79E-04 3.82E-05 8.21E-04 4.67E-05 


Dinosaur NM (II) 2.30E-02 9.96E-04 1.26E-02 5.95E-04 1.45E-02 7.44E-04 


Colorado NM (II) 2.88E-03 1.50E-04 2.22E-03 1.08E-04 2.69E-03 1.42E-04 


Flaming Gorge NRA (II) 6.01E-03 2.93E-04 4.18E-03 2.44E-04 4.30E-03 2.76E-04 


Ouray NWR (II) 8.25E-02 2.94E-03 6.61E-02 2.56E-03 5.83E-02 2.36E-03 


Ragged WA (II) 8.88E-04 5.39E-05 6.92E-04 4.02E-05 9.20E-04 5.47E-05 


High Uintas WA (II) 2.25E-03 1.31E-04 2.63E-03 1.28E-04 2.73E-03 1.53E-04 
 
 
Table 6-9. GASCO Alternative D Nitrogen and Sulfur Deposition 


Area of Special Concern 
(Class) 


2001 2002 2003 
N Dep 


(kg/ha/yr) 
S Dep 


(kg/ha/yr) 
N Dep 


(kg/ha/yr) 
S Dep 


(kg/ha/yr) 
N Dep 


(kg/ha/yr) 
S Dep 


(kg/ha/yr) 
Arches NP (I) 5.99E-04 2.30E-05 7.12E-04 2.92E-05 6.40E-04 2.72E-05 


Black Canyon of the Gunnison 
WA (I) 3.53E-04 1.29E-05 2.74E-04 1.09E-05 3.29E-04 1.15E-05 


Canyonlands NP (I) 4.22E-04 1.44E-05 2.84E-04 1.30E-05 3.64E-04 1.67E-05 


Capitol Reef NP (I) 2.36E-04 7.25E-06 6.04E-05 3.30E-06 1.09E-04 5.13E-06 


Flat Tops WA (I) 5.09E-04 2.08E-05 4.40E-04 1.92E-05 7.48E-04 2.69E-05 


La Garita WA (I) 1.39E-04 5.15E-06 1.06E-04 4.63E-06 1.29E-04 5.16E-06 
Maroon Bells-Snowmass WA 


(I) 3.33E-04 1.25E-05 2.30E-04 9.84E-06 3.36E-04 1.25E-05 


Weminuche WA (I) 1.24E-04 4.86E-06 1.10E-04 4.80E-06 1.41E-04 4.79E-06 


West Elk WA (I) 2.99E-04 1.11E-05 2.21E-04 9.16E-06 2.66E-04 9.97E-06 


Dinosaur NM (II) 7.54E-03 2.65E-04 4.08E-03 1.61E-04 4.78E-03 1.74E-04 


Colorado NM (II) 9.37E-04 3.35E-05 7.03E-04 2.98E-05 8.76E-04 3.59E-05 
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Table 6-9. GASCO Alternative D Nitrogen and Sulfur Deposition 


Area of Special Concern 
(Class) 


2001 2002 2003 
N Dep 


(kg/ha/yr) 
S Dep 


(kg/ha/yr) 
N Dep 


(kg/ha/yr) 
S Dep 


(kg/ha/yr) 
N Dep 


(kg/ha/yr) 
S Dep 


(kg/ha/yr) 
Flaming Gorge NRA (II) 1.98E-03 8.00E-05 1.37E-03 6.04E-05 1.42E-03 5.97E-05 


Ouray NWR (II) 2.88E-02 8.53E-04 2.25E-02 7.04E-04 1.98E-02 6.04E-04 


Ragged WA (II) 2.91E-04 1.12E-05 2.26E-04 9.49E-06 3.05E-04 1.09E-05 


High Uintas WA (II) 7.57E-04 3.23E-05 8.57E-04 3.85E-05 8.97E-04 3.52E-05 
 
 
Table 6-10. GASCO Alternative E Nitrogen and Sulfur Deposition 


Area of Special Concern 
(Class) 


2001 2002 2003 
N Dep 


(kg/ha/yr) 
S Dep 


(kg/ha/yr) 
N Dep 


(kg/ha/yr) 
S Dep 


(kg/ha/yr) 
N Dep 


(kg/ha/yr) 
S Dep 


(kg/ha/yr) 
Arches NP (I) 7.50E-04 6.85E-05 8.82E-04 8.86E-05 8.24E-04 8.16E-05 


Black Canyon of the Gunnison 
WA (I) 4.33E-04 3.81E-05 3.38E-04 3.24E-05 4.03E-04 3.42E-05 


Canyonlands NP (I) 5.36E-04 4.33E-05 3.61E-04 3.96E-05 4.50E-04 5.01E-05 


Capitol Reef NP (I) 2.84E-04 2.10E-05 7.96E-05 1.02E-05 1.36E-04 1.56E-05 


Flat Tops WA (I) 6.25E-04 5.99E-05 5.37E-04 5.63E-05 8.92E-04 7.74E-05 


La Garita WA (I) 1.69E-04 1.50E-05 1.30E-04 1.38E-05 1.57E-04 1.52E-05 
Maroon Bells-Snowmass WA 


(I) 4.05E-04 3.62E-05 2.83E-04 2.90E-05 4.06E-04 3.67E-05 


Weminuche WA (I) 1.52E-04 1.43E-05 1.34E-04 1.44E-05 1.70E-04 1.41E-05 


West Elk WA (I) 3.64E-04 3.22E-05 2.72E-04 2.70E-05 3.28E-04 2.95E-05 


Dinosaur NM (II) 9.39E-03 7.53E-04 5.10E-03 4.53E-04 5.85E-03 4.87E-04 


Colorado NM (II) 1.15E-03 9.97E-05 8.95E-04 9.00E-05 1.08E-03 1.05E-04 


Flaming Gorge NRA (II) 2.37E-03 2.23E-04 1.65E-03 1.69E-04 1.66E-03 1.65E-04 


Ouray NWR (II) 3.38E-02 2.23E-03 2.83E-02 1.97E-03 2.41E-02 1.62E-03 


Ragged WA (II) 3.55E-04 3.26E-05 2.77E-04 2.79E-05 3.65E-04 3.20E-05 


High Uintas WA (II) 8.55E-04 9.00E-05 1.01E-03 1.08E-04 1.06E-03 9.97E-05 
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Table 6-11. GASCO Alternative A Acid Neutralization Capacity Impacts to High Elevation Lakes. 
 


Lake of 
Special Concern 


Baseline 
Lake 


Outlet 
ANC (A) 
(µeq/l) 


Annual 
Precipitation 


(P) 
(meters) 


Watershed 
(W) 


Catchment 
Area 


(hectares) 


Nitrogen 
(Dn) 


Deposition 
(kg/ha/yr) 


Sulfur (Ds) 
Deposition 
(kg/ha/yr) 


Lake 
Catchment 


Baseline 
ANC(o) 


(eq) 


Nitrogen 
(Hn) 


Deposition 
(eq/m2/yr) 


Sulfur (Hs) 
Deposition 
(eq/m2/yr) 


Total 
(Hdep) 


Deposition 
(eq) 


ANC 
Change 
(µeq/l) 


Percent 
ANC 


Change 


Model Year 2001 


Ned Wilson 38.5 1.020 9 1.27E-03 4.29E-05 2236.42650 5.1481E-06 2.6811E-07 3.65E-01 0.009489 0.016336% 
Upper Ned Wilson 12.8 1.020 3 1.27E-03 4.29E-05 271.17312 9.0936E-06 2.6811E-07 1.34E-01 0.010489 0.049509% 
Moon 51.5 1.020 251 7.57E-04 2.35E-05 88339.70100 5.4041E-06 1.4671E-07 5.89E+00 0.114422 0.006671% 
Deep Creek 1 44.3 1.020 360 7.21E-04 2.32E-05 108988.63200 5.1481E-06 1.4526E-07 8.37E+00 0.18889 0.007678% 
South Golden 111.0 1.020 112 6.33E-04 2.01E-05 84960.28800 4.5195E-06 1.2564E-07 2.25E+00 0.020289 0.002651% 
Dean 57.3 1.020 117 7.71E-04 2.39E-05 45815.81940 1.7037E-07 1.4908E-07 2.79E+00 0.048716 0.006093% 
Pine Island 95.6 1.020 192 7.54E-04 2.33E-05 125439.43680 5.3861E-06 1.4566E-07 4.48E+00 0.046813 0.003568% 


Model Year 2002 


Ned Wilson 38.5 1.020 9 1.06E-03 3.58E-05 2236.42650 7.5957E-06 2.2387E-07 3.06E-01 0.007936 0.013661% 
Upper Ned Wilson 12.8 1.020 3 1.06E-03 3.58E-05 271.17312 7.5957E-06 2.2387E-07 1.12E-01 0.008758 0.041340% 
Moon 51.5 1.020 251 5.40E-04 1.78E-05 88339.70100 3.8604E-06 1.1101E-07 4.46E+00 0.086579 0.005047% 
Deep Creek 1 44.3 1.020 360 5.84E-04 1.87E-05 108988.63200 4.1747E-06 1.1699E-07 6.74E+00 0.152131 0.006184% 
South Golden 111.0 1.020 112 4.93E-04 1.57E-05 84960.28800 3.5198E-06 9.8425E-08 1.76E+00 0.015894 0.002077% 
Dean 57.3 1.020 117 8.97E-04 2.57E-05 45815.81940 6.4060E-06 1.6073E-07 3.01E+00 0.052527 0.006569% 
Pine Island 95.6 1.020 192 8.12E-04 2.37E-05 125439.43680 5.7989E-06 1.4834E-07 4.56E+00 0.047677 0.003634% 


Model Year 2003 


Ned Wilson 38.5 1.020 9 1.72E-03 5.24E-05 2236.42650 1.2265E-05 3.2737E-07 4.47E-01 0.011609 0.019984% 
Upper Ned Wilson 12.8 1.020 3 1.72E-03 5.24E-05 271.17312 1.2265E-05 3.2737E-07 1.64E-01 0.01282 0.060512% 
Moon 51.5 1.020 251 7.70E-04 2.36E-05 88339.70100 5.4996E-06 1.4740E-07 5.92E+00 0.114958 0.006702% 
Deep Creek 1 44.3 1.020 360 7.34E-04 2.25E-05 108988.63200 5.2425E-06 1.4058E-07 8.10E+00 0.182796 0.007430% 
South Golden 111.0 1.020 112 5.86E-04 1.88E-05 84960.28800 4.1881E-06 1.1758E-07 2.11E+00 0.018988 0.002481% 
Dean 57.3 1.020 117 1.00E-03 3.07E-05 45815.81940 7.1486E-06 1.9187E-07 3.59E+00 0.062701 0.007842% 
Pine Island 95.6 1.020 192 9.06E-04 2.82E-05 125439.43680 6.4683E-06 1.7617E-07 5.41E+00 0.056619 0.004315% 
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Table 6-12. GASCO Alternative B Acid Neutralization Capacity Impacts to High Elevation Lakes. 
 


Lake of 
Special Concern 


Baseline 
Lake 


Outlet 
ANC (A) 
(µeq/l) 


Annual 
Precipitation 


(P) 
(meters) 


Watershed 
(W) 


Catchment 
Area 


(hectares) 


Nitrogen 
(Dn) 


Deposition 
(kg/ha/yr) 


Sulfur (Ds) 
Deposition 
(kg/ha/yr) 


Lake 
Catchment 


Baseline 
ANC(o) 


(eq) 


Nitrogen 
(Hn) 


Deposition 
(eq/m2/yr) 


Sulfur (Hs) 
Deposition 
(eq/m2/yr) 


Total 
(Hdep) 


Deposition 
(eq) 


ANC 
Change 
(µeq/l) 


Percent 
ANC 


Change 


Model Year 2001 


Ned Wilson 38.5 1.020 9 9.88E-04 3.32E-05 2236.42650 7.0550E-06 2.0777E-07 2.84E-01 0.007365 0.012679% 
Upper Ned Wilson 12.8 1.020 3 9.88E-04 3.32E-05 271.17312 7.0550E-06 2.0777E-07 1.04E-01 0.008128 0.038367% 
Moon 51.5 1.020 251 5.86E-04 1.81E-05 88339.70100 4.1835E-06 1.1302E-07 4.54E+00 0.088144 0.005139% 
Deep Creek 1 44.3 1.020 360 5.59E-04 1.79E-05 108988.63200 3.9964E-06 1.1180E-07 6.44E+00 0.145378 0.005909% 
South Golden 111.0 1.020 112 4.91E-04 1.55E-05 84960.28800 3.5087E-06 9.6906E-08 1.74E+00 0.015649 0.002045% 
Dean 57.3 1.020 117 6.05E-04 1.83E-05 45815.81940 4.3194E-06 1.1468E-07 2.15E+00 0.037477 0.004687% 
Pine Island 95.6 1.020 192 5.89E-04 1.78E-05 125439.43680 4.2087E-06 1.1156E-07 3.43E+00 0.035854 0.002732% 


Model Year 2002 


Ned Wilson 38.5 1.020 9 7.83E-04 2.84E-05 2236.42650 5.5928E-06 1.7740E-07 2.42E-01 0.006287 0.010823% 
Upper Ned Wilson 12.8 1.020 3 7.83E-04 2.84E-05 271.17312 5.5928E-06 1.7740E-07 8.88E-02 0.006935 0.032737% 
Moon 51.5 1.020 251 4.01E-04 1.42E-05 88339.70100 2.8616E-06 8.8825E-08 3.57E+00 0.069274 0.004039% 
Deep Creek 1 44.3 1.020 360 4.32E-04 1.50E-05 108988.63200 3.0884E-06 9.3494E-08 5.39E+00 0.121573 0.004941% 
South Golden 111.0 1.020 112 3.63E-04 1.26E-05 84960.28800 2.5939E-06 7.8463E-08 1.41E+00 0.01267 0.001655% 
Dean 57.3 1.020 117 6.87E-04 2.11E-05 45815.81940 4.9047E-06 1.3190E-07 2.47E+00 0.043104 0.005391% 
Pine Island 95.6 1.020 192 6.19E-04 1.94E-05 125439.43680 4.4229E-06 1.2135E-07 3.73E+00 0.039001 0.002972% 


Model Year 2003 


Ned Wilson 38.5 1.020 9 1.33E-03 4.04E-05 2236.42650 9.5350E-06 2.5235E-07 3.45E-01 0.008949 0.015405% 
Upper Ned Wilson 12.8 1.020 3 1.33E-03 4.04E-05 271.17312 9.5350E-06 2.5235E-07 1.27E-01 0.009883 0.046649% 
Moon 51.5 1.020 251 5.96E-04 1.80E-05 88339.70100 4.2586E-06 1.1268E-07 4.53E+00 0.087876 0.005123% 
Deep Creek 1 44.3 1.020 360 5.66E-04 1.72E-05 108988.63200 4.0429E-06 1.0729E-07 6.18E+00 0.139511 0.005671% 
South Golden 111.0 1.020 112 4.50E-04 1.43E-05 84960.28800 3.2153E-06 8.9544E-08 1.61E+00 0.01446 0.001889% 
Dean 57.3 1.020 117 7.98E-04 2.42E-05 45815.81940 5.7021E-06 1.5143E-07 2.84E+00 0.049485 0.006189% 
Pine Island 95.6 1.020 192 7.26E-04 2.23E-05 125439.43680 5.1890E-06 1.3963E-07 4.29E+00 0.044875 0.003420% 
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Table 6-13. GASCO Alternative C Acid Neutralization Capacity Impacts to High Elevation Lakes. 
 


Lake of 
Special Concern 


Baseline 
Lake 


Outlet 
ANC (A) 
(µeq/l) 


Annual 
Precipitation 


(P) 
(meters) 


Watershed 
(W) 


Catchment 
Area 


(hectares) 


Nitrogen 
(Dn) 


Deposition 
(kg/ha/yr) 


Sulfur (Ds) 
Deposition 
(kg/ha/yr) 


Lake 
Catchment 


Baseline 
ANC(o) 


(eq) 


Nitrogen 
(Hn) 


Deposition 
(eq/m2/yr) 


Sulfur (Hs) 
Deposition 
(eq/m2/yr) 


Total 
(Hdep) 


Deposition 
(eq) 


ANC 
Change 
(µeq/l) 


Percent 
ANC 


Change 


Model Year 2001 


Ned Wilson 38.5 1.020 9 1.47E-03 8.94E-05 2236.42650 1.0499E-05 5.5846E-07 7.61E-01 0.019765 0.034026% 
Upper Ned Wilson 12.8 1.020 3 1.47E-03 8.94E-05 271.17312 1.0499E-05 5.5846E-07 2.78E-01 0.021755 0.102689% 
Moon 51.5 1.020 251 8.76E-04 5.47E-05 88339.70100 6.2596E-06 3.4193E-07 1.37E+01 0.266657 0.015545% 
Deep Creek 1 44.3 1.020 360 8.30E-04 5.07E-05 108988.63200 5.9255E-06 3.1668E-07 1.82E+01 0.411768 0.016737% 
South Golden 111.0 1.020 112 7.29E-04 4.44E-05 84960.28800 5.2050E-06 2.7746E-07 4.97E+00 0.0448 0.005853% 
Dean 57.3 1.020 117 9.03E-04 4.60E-05 45815.81940 6.4521E-06 2.8768E-07 5.39E+00 0.094002 0.011756% 
Pine Island 95.6 1.020 192 8.90E-04 4.43E-05 125439.43680 6.3588E-06 2.7717E-07 8.52E+00 0.089074 0.006789% 


Model Year 2002 


Ned Wilson 38.5 1.020 9 1.17E-03 7.07E-05 2236.42650 8.3471E-06 4.4186E-07 6.02E-01 0.015639 0.026922% 
Upper Ned Wilson 12.8 1.020 3 1.17E-03 7.07E-05 271.17312 4.2485E-06 4.4186E-07 2.20E-01 0.017169 0.081040% 
Moon 51.5 1.020 251 5.95E-04 3.44E-05 88339.70100 4.2485E-06 2.1527E-07 8.65E+00 0.167879 0.009787% 
Deep Creek 1 44.3 1.020 360 6.44E-04 3.73E-05 108988.63200 4.6026E-06 2.3296E-07 1.34E+01 0.30291 0.012312% 
South Golden 111.0 1.020 112 5.43E-04 3.07E-05 84960.28800 3.8759E-06 1.9164E-07 3.43E+00 0.030944 0.004043% 
Dean 57.3 1.020 117 1.00E-03 4.40E-05 45815.81940 7.1600E-06 2.7512E-07 5.15E+00 0.089899 0.011243% 
Pine Island 95.6 1.020 192 9.11E-04 4.02E-05 125439.43680 6.5046E-06 2.5132E-07 7.72E+00 0.080768 0.006155% 


Model Year 2003 


Ned Wilson 38.5 1.020 9 1.99E-03 1.25E-04 2236.42650 1.4241E-05 7.8225E-07 1.07E+00 0.027685 0.047659% 
Upper Ned Wilson 12.8 1.020 3 1.99E-03 1.25E-04 271.17312 1.4241E-05 7.8225E-07 3.90E-01 0.030468 0.143816% 
Moon 51.5 1.020 251 8.90E-04 5.44E-05 88339.70100 6.3570E-06 3.4021E-07 1.37E+01 0.265312 0.015467% 
Deep Creek 1 44.3 1.020 360 8.57E-04 4.99E-05 108988.63200 6.1203E-06 3.1164E-07 1.80E+01 0.405227 0.016471% 
South Golden 111.0 1.020 112 6.79E-04 3.87E-05 84960.28800 4.8501E-06 2.4179E-07 4.33E+00 0.039042 0.005101% 
Dean 57.3 1.020 117 1.15E-03 6.51E-05 45815.81940 8.2129E-06 4.0705E-07 7.62E+00 0.133004 0.016634% 
Pine Island 95.6 1.020 192 1.05E-03 5.98E-05 125439.43680 7.5000E-06 3.7390E-07 1.15E+01 0.12016 0.009158% 
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Table 6-14. GASCO Alternative D Acid Neutralization Capacity Impacts to High Elevation Lakes. 
 


Lake of 
Special Concern 


Baseline 
Lake 


Outlet 
ANC (A) 
(µeq/l) 


Annual 
Precipitation 


(P) 
(meters) 


Watershed 
(W) 


Catchment 
Area 


(hectares) 


Nitrogen 
(Dn) 


Deposition 
(kg/ha/yr) 


Sulfur (Ds) 
Deposition 
(kg/ha/yr) 


Lake 
Catchment 


Baseline 
ANC(o) 


(eq) 


Nitrogen 
(Hn) 


Deposition 
(eq/m2/yr) 


Sulfur (Hs) 
Deposition 
(eq/m2/yr) 


Total 
(Hdep) 


Deposition 
(eq) 


ANC 
Change 
(µeq/l) 


Percent 
ANC 


Change 


Model Year 2001 


Ned Wilson 38.5 1.020 9 4.80E-04 1.94E-05 2236.42650 3.4302E-06 1.2137E-07 1.66E-01 0.0043 0.007402% 
Upper Ned Wilson 12.8 1.020 3 4.80E-04 1.94E-05 271.17312 3.4302E-06 1.2137E-07 6.07E-02 0.004741 0.022377% 
Moon 51.5 1.020 251 2.88E-04 1.06E-05 88339.70100 2.0586E-06 6.6419E-08 2.67E+00 0.051799 0.003020% 
Deep Creek 1 44.3 1.020 360 2.71E-04 1.04E-05 108988.63200 1.9374E-06 6.5069E-08 3.75E+00 0.08461 0.003439% 
South Golden 111.0 1.020 112 2.39E-04 9.02E-06 84960.28800 1.7040E-06 5.6355E-08 1.01E+00 0.0091 0.001189% 
Dean 57.3 1.020 117 3.00E-04 1.10E-05 45815.81940 2.1416E-06 6.8706E-08 1.29E+00 0.022452 0.002808% 
Pine Island 95.6 1.020 192 2.94E-04 1.08E-05 125439.43680 2.1020E-06 6.7688E-08 2.08E+00 0.021754 0.001658% 


Model Year 2002 


Ned Wilson 38.5 1.020 9 3.81E-04 1.66E-05 2236.42650 2.7181E-06 1.0344E-07 1.41E-01 0.003664 0.006308% 
Upper Ned Wilson 12.8 1.020 3 3.81E-04 1.66E-05 271.17312 2.7181E-06 1.0344E-07 5.17E-02 0.004038 0.019061% 
Moon 51.5 1.020 251 1.95E-04 8.24E-06 88339.70100 1.3894E-06 5.1473E-08 2.07E+00 0.040143 0.002340% 
Deep Creek 1 44.3 1.020 360 2.11E-04 8.72E-06 108988.63200 1.5076E-06 5.4491E-08 3.14E+00 0.070855 0.002880% 
South Golden 111.0 1.020 112 1.77E-04 7.30E-06 84960.28800 1.2627E-06 4.5609E-08 8.17E-01 0.007365 0.000962% 
Dean 57.3 1.020 117 3.31E-04 1.24E-05 45815.81940 2.3629E-06 7.7219E-08 1.45E+00 0.025233 0.003156% 
Pine Island 95.6 1.020 192 2.99E-04 1.15E-05 125439.43680 2.1390E-06 7.1581E-08 2.20E+00 0.023005 0.001753% 


Model Year 2003 


Ned Wilson 38.5 1.020 9 6.63E-04 2.36E-05 2236.42650 4.7324E-06 1.4779E-07 2.02E-01 0.005238 0.009017% 
Upper Ned Wilson 12.8 1.020 3 6.63E-04 2.36E-05 271.17312 4.7324E-06 1.4779E-07 7.40E-02 0.005779 0.027277% 
Moon 51.5 1.020 251 2.93E-04 1.05E-05 88339.70100 2.0905E-06 6.5894E-08 2.65E+00 0.05139 0.002996% 
Deep Creek 1 44.3 1.020 360 2.85E-04 1.01E-05 108988.63200 2.0331E-06 6.3150E-08 3.64E+00 0.082116 0.003338% 
South Golden 111.0 1.020 112 2.22E-04 8.40E-06 84960.28800 1.5884E-06 5.2505E-08 9.41E-01 0.008478 0.001108% 
Dean 57.3 1.020 117 3.80E-04 1.37E-05 45815.81940 2.7159E-06 8.5719E-08 1.61E+00 0.028011 0.003503% 
Pine Island 95.6 1.020 192 3.46E-04 1.27E-05 125439.43680 2.4691E-06 7.9644E-08 2.45E+00 0.025596 0.001951% 
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Table 6-15. GASCO Alternative E Acid Neutralization Capacity Impacts to High Elevation Lakes. 
 


Lake of 
Special Concern 


Baseline 
Lake 


Outlet 
ANC (A) 
(µeq/l) 


Annual 
Precipitation 


(P) 
(meters) 


Watershed 
(W) 


Catchment 
Area 


(hectares) 


Nitrogen 
(Dn) 


Deposition 
(kg/ha/yr) 


Sulfur (Ds) 
Deposition 
(kg/ha/yr) 


Lake 
Catchment 


Baseline 
ANC(o) 


(eq) 


Nitrogen 
(Hn) 


Deposition 
(eq/m2/yr) 


Sulfur (Hs) 
Deposition 
(eq/m2/yr) 


Total 
(Hdep) 


Deposition 
(eq) 


ANC 
Change 
(µeq/l) 


Percent 
ANC 


Change 


Model Year 2001 


Ned Wilson 38.5 1.020 9 1.27E-03 4.29E-05 2236.42650 9.0936E-06 2.6811E-07 3.66E-01 0.009504 0.016361% 
Upper Ned Wilson 12.8 1.020 3 1.27E-03 4.29E-05 271.17312 9.0936E-06 2.6811E-07 1.34E-01 0.010489 0.049509% 
Moon 51.5 1.020 251 7.57E-04 2.35E-05 88339.70100 5.4041E-06 1.4671E-07 5.89E+00 0.114422 0.006671% 
Deep Creek 1 44.3 1.020 360 7.21E-04 2.32E-05 108988.63200 5.1481E-06 1.4526E-07 8.37E+00 0.18889 0.007678% 
South Golden 111.0 1.020 112 6.33E-04 2.01E-05 84960.28800 4.5195E-06 1.2564E-07 2.25E+00 0.020289 0.002651% 
Dean 57.3 1.020 117 7.71E-04 2.39E-05 45815.81940 5.5070E-06 1.4908E-07 2.79E+00 0.048716 0.006093% 
Pine Island 95.6 1.020 192 7.54E-04 2.33E-05 125439.43680 5.3861E-06 1.4566E-07 4.48E+00 0.046813 0.003568% 


Model Year 2002 


Ned Wilson 38.5 1.020 9 4.65E-04 4.87E-05 2236.42650 3.3218E-06 3.0443E-07 4.14E-01 0.010766 0.018533% 
Upper Ned Wilson 12.8 1.020 3 4.65E-04 4.87E-05 271.17312 3.3218E-06 3.0443E-07 1.51E-01 0.011833 0.055854% 
Moon 51.5 1.020 251 2.37E-04 2.42E-05 88339.70100 1.6947E-06 1.5126E-07 6.07E+00 0.117955 0.006877% 
Deep Creek 1 44.3 1.020 360 2.58E-04 2.56E-05 108988.63200 1.8397E-06 1.6025E-07 9.23E+00 0.208367 0.008469% 
South Golden 111.0 1.020 112 2.17E-04 2.15E-05 84960.28800 1.5479E-06 1.3463E-07 2.41E+00 0.021737 0.002840% 
Dean 57.3 1.020 117 3.77E-04 3.42E-05 45815.81940 2.6916E-06 2.1390E-07 4.00E+00 0.069888 0.008741% 
Pine Island 95.6 1.020 192 3.42E-04 3.16E-05 125439.43680 2.4461E-06 1.9770E-07 6.07E+00 0.063532 0.004842% 


Model Year 2003 


Ned Wilson 38.5 1.020 9 7.89E-04 6.82E-05 2236.42650 5.6381E-06 4.2639E-07 5.81E-01 0.015083 0.025964% 
Upper Ned Wilson 12.8 1.020 3 7.89E-04 6.82E-05 271.17312 5.6381E-06 4.2639E-07 2.12E-01 0.016584 0.078281% 
Moon 51.5 1.020 251 3.53E-04 3.10E-05 88339.70100 2.5244E-06 1.9396E-07 7.79E+00 0.15126 0.008818% 
Deep Creek 1 44.3 1.020 360 3.40E-04 2.97E-05 108988.63200 2.4317E-06 1.8553E-07 1.07E+01 0.24124 0.009806% 
South Golden 111.0 1.020 112 2.70E-04 2.48E-05 84960.28800 1.9316E-06 1.5494E-07 2.78E+00 0.025016 0.003268% 
Dean 57.3 1.020 117 4.53E-04 3.99E-05 45815.81940 3.2340E-06 2.4955E-07 4.67E+00 0.081536 0.010197% 
Pine Island 95.6 1.020 192 4.09E-04 3.69E-05 125439.43680 2.9206E-06 2.3057E-07 7.08E+00 0.074095 0.005647% 
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I.3.1.1.1 Ambient Air Quality Standards 


 
Significance criteria for potential criteria pollutant impacts include the NAAQS. Utah has 
adopted the NAAQS as the standard for the State.  
 
Predicted maximum pollutant concentrations that could occur as a result of the implementation of 
the Proposed Action are shown in Tables 6-16 through 6-45. As demonstrated, increases in 
pollutant concentrations are predicted to occur at levels below the applicable PSD Class I and 
Class II increments and below the ambient air quality standards. 
 
1-Hour NO2 Standard (Effective 04/12/2010) 


 
Potential project impacts for comparison to the new 1-hour NO2 standard (effective April 12, 
2010, the 3-year average of the 98th percentile of the annual distribution of daily maximum 1-
hour average concentrations) were not evaluated in this analysis. Information needed for use to 
analyze 1-hour NO2 levels, such as background concentration data and significant impact levels 
as well as modeling and detailed analysis guidance have not yet been developed by the EPA or 
state (UDEQ) regulatory agencies for use in evaluating the new 1-hour NO2 standard. In addition, 
no monitoring data exist to facilitate comparative or quantitative analyses. 
 
In the absence of necessary background information and data, the following qualitative overview 
is provided. Potential emissions from construction and development activities are temporary (less 
than 3 years) in any one location and will not otherwise contribute to NO2 concentrations after 
these activities are completed. These temporary potential emissions will not result in any 
significant contribution to emission levels that would create a measurable incremental increase in 
NO2 levels.   
 
Potential emissions from production operations may provide an incremental increase in NO2 
levels that, over time, could contribute to levels relevant to the 3-year 98th percentile of the 
annual distribution of daily maximum 1-hour average concentrations (NAAQS). To accurately 
model 1-hour NO2 impacts from operational facilities, a detailed plan of the facility is required. 
Because this analysis is for a proposed action, detailed information such as exact locations of 
equipment, building dimensions, stack heights, and emission controls are unavailable, and was 
therefore not modeled. Potential emissions from operational traffic are also not expected to 
adversely impact 1-hour NO2 concentrations due to the low traffic volume associated with the 
proposed alternatives. 
 
After issuance of a Record of Decision for this EIS, prior to construction of any relevant facility, 
Gasco will be required to obtain all necessary permits under the Clean Air Act. Under this permit 
process, Gasco will be required to demonstrate compliance with the 1-hour NO2 NAAQS 
standard.  
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Table 6-16. GASCO Alternative A Pollutant Concentrations for 2001 at Class I Areas (micrograms per cubic meter ) 


Pollutant Averaging 
Period 


PSD Class 
I 


Increment 
(µg/m3) 


Arches NP 


Black 
Canyon of 


the 
Gunnison 


WA 


Canyonlands 
NP 


Capitol 
Reef NP 


Flat Tops 
WA 


La Garita 
WA 


Maroon 
Bells-


Snowmass 
WA 


Weminuche 
WA 


West Elk 
WA 


PM2.5 
24-hr NA 0.07 0.03 0.10 0.10 0.05 0.01 0.02 0.01 0.02 


Annual NA 4.36E-03 1.62E-03 3.96E-03 1.36E-03 3.25E-03 4.79E-04 1.70E-03 4.74E-04 1.23E-03 


PM10 24-hr 8 0.67 0.34 0.99 0.96 0.48 0.08 0.24 0.13 0.24 


NO2 Annual 2.5 4.29E-03 1.05E-03 3.90E-03 1.13E-03 1.59E-03 1.98E-04 7.91E-04 1.47E-04 7.42E-04 


SO2 


3-hr 25 5.55E-03 2.83E-03 8.29E-03 4.25E-03 2.89E-03 7.61E-04 2.41E-03 1.07E-03 2.08E-03 


24-hr 5 1.80E-03 7.90E-04 2.11E-03 1.95E-03 9.62E-04 2.08E-04 4.87E-04 2.96E-04 5.63E-04 


Annual 2 1.06E-04 3.42E-05 9.09E-05 3.09E-05 6.56E-05 1.07E-05 3.37E-05 9.97E-06 2.65E-05 
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Table 6-17. GASCO Alternative A Pollutant Concentrations for 2002 at Class I Areas (micrograms per cubic meter ) 


Pollutant Averaging 
Period 


PSD Class 
I 


Increment 
(µg/m3) 


Arches NP 


Black 
Canyon of 


the 
Gunnison 


WA 


Canyonlands 
NP 


Capitol 
Reef NP 


Flat Tops 
WA 


La Garita 
WA 


Maroon 
Bells-


Snowmass 
WA 


Weminuche 
WA 


West Elk 
WA 


PM2.5 
24-hr NA 0.10 0.06 0.14 0.06 0.03 0.021 0.03 0.015 0.04 


Annual NA 7.12E-03 2.46E-03 4.37E-03 1.49E-03 3.94E-03 8.39E-04 2.25E-03 7.02E-04 2.08E-03 


PM10 24-hr 8 0.99 0.56 1.39 0.63 0.36 0.21 0.33 0.16 0.40 


NO2 Annual 2.5 5.19E-03 8.44E-04 2.80E-03 6.54E-04 1.15E-03 1.79E-04 6.09E-04 1.15E-04 5.42E-04 


SO2 


3-hr 25 0.01 2.44E-03 7.03E-03 3.30E-03 2.17E-03 1.59E-03 2.78E-03 1.60E-03 2.36E-03 


24-hr 5 2.60E-03 1.00E-03 3.05E-03 1.35E-03 5.85E-04 4.38E-04 6.51E-04 3.67E-04 6.83E-04 


Annual 2 1.50E-04 4.19E-05 8.86E-05 2.82E-05 6.80E-05 1.40E-05 3.81E-05 1.14E-05 3.42E-05 
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Table 6-18. GASCO Alternative A Pollutant Concentrations for 2003 at Class I Areas (micrograms per cubic meter ) 


Pollutant Averaging 
Period 


PSD Class 
I 


Increment 
 (µg/m3) 


Arches NP 


Black 
Canyon of 


the 
Gunnison 


WA 


Canyonlands 
NP 


Capitol 
Reef NP 


Flat Tops 
WA 


La Garita 
WA 


Maroon 
Bells-


Snowmass 
WA 


Weminuche 
WA 


West Elk 
WA 


PM2.5 
24-hr NA 0.10 0.023 0.08 0.04 0.07 0.01 0.0509 0.018 0.0511 


Annual NA 8.14E-03 1.71E-03 4.37E-03 1.36E-03 4.25E-03 6.58E-04 2.02E-03 6.63E-04 1.53E-03 


PM10 24-hr 8 0.97 0.24 0.78 0.37 0.74 0.09 0.51 0.18 0.52 


NO2 Annual 2.5 6.48E-03 7.29E-04 2.91E-03 5.62E-04 1.56E-03 1.91E-04 6.10E-04 1.80E-04 5.12E-04 


SO2 


3-hr 25 4.51E-03 2.96E-03 6.37E-03 2.87E-03 3.24E-03 1.36E-03 2.52E-03 9.04E-04 2.18E-03 


24-hr 5 1.74E-03 5.83E-04 1.98E-03 7.98E-04 7.83E-04 2.40E-04 5.46E-04 1.90E-04 3.78E-04 


Annual 2 1.74E-04 3.18E-05 9.70E-05 2.77E-05 7.80E-05 1.28E-05 3.61E-05 1.22E-05 2.69E-05 
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Table 6-19. GASCO Alternative A Pollutant Concentrations for 2001 at Class II Areas (micrograms per cubic meter)  


Pollutant Averaging 
Period 


PSD Class II 
Increment 
(NAAQS) 


(µg/m3) 


Dinosaur 
NM (II) Colorado NM (II) Flaming Gorge 


NRA (II) 
Ouray NWR 


(II) 
Ragged WA 


(II) 
High Uintas WA 


(II) 


PM2.5 
24-hr NA (35) 0.50 0.09 0.11 1.98 0.02 0.06 


Annual NA (15) 0.07 5.14E-03 0.01 0.29 1.38E-03 4.70E-03 


PM10 24-hr 30 (150) 5.14 0.94 1.04 20.6 0.18 0.58 


NO2 Annual 25 (100) 0.10 4.85E-03 0.01 0.66 6.70E-04 2.61E-03 


SO2 


3-hr 512 (1300) 0.03 6.69E-03 6.93E-03 0.27 1.09E-03 4.03E-03 


24-hr 91 (365) 1.12E-02 1.77E-03 3.29E-03 0.07 3.43E-04 1.26E-03 


Annual 20 (80) 1.73E-03 1.11E-04 2.96E-04 9.28E-03 2.83E-05 9.01E-05 
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Table 6-20. GASCO Alternative A Pollutant Concentrations for 2002 at Class II Areas (micrograms per cubic meter)  


Pollutant Averaging 
Period 


PSD Class II 
Increment 
(NAAQS) 


(µg/m3) 


Dinosaur 
NM (II) Colorado NM (II) Flaming Gorge 


NRA (II) 
Ouray NWR 


(II) 
Ragged WA 


(II) 
High Uintas WA 


(II) 


PM2.5 
24-hr NA (35) 0.47 0.09 0.16 3.50 0.03 0.36 


Annual NA (15) 0.05 6.99E-03 1.35E-02 0.30 2.15E-03 1.50E-02 


PM10 24-hr 30 (150) 4.94 0.87 1.73 36.7 0.33 3.77 


NO2 Annual 25 (100) 0.05 4.28E-03 7.84E-03 0.57 5.33E-04 9.29E-03 


SO2 


3-hr 512 (1300) 0.02 6.22E-03 6.44E-03 0.26 2.03E-03 1.43E-02 


24-hr 91 (365) 7.75E-03 1.84E-03 2.29E-03 0.08 6.14E-04 6.31E-03 


Annual 20 (80) 1.14E-03 1.40E-04 2.55E-04 8.60E-03 3.58E-05 2.45E-04 
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Table 6-21. GASCO Alternative A Pollutant Concentrations for 2003 at Class II Areas (micrograms per cubic meter)  


Pollutant Averaging 
Period 


PSD Class II 
Increment 
(NAAQS) 


(µg/m3) 


Dinosaur 
NM (II) Colorado NM (II) Flaming Gorge 


NRA (II) 
Ouray NWR 


(II) 
Ragged WA 


(II) 
High Uintas WA 


(II) 


PM2.5 
24-hr NA (35) 0.56 0.107 0.109 2.63 0.04 0.15 


Annual NA (15) 0.05 6.94E-03 8.34E-03 0.25 1.80E-03 6.00E-03 


PM10 24-hr 30 (150) 5.89 1.07 1.13 26.6 0.44 1.54 


NO2 Annual 25 (100) 0.05 4.73E-03 5.17E-03 0.45 5.58E-04 3.46E-03 


SO2 


3-hr 512 (1300) 0.03 6.20E-03 4.59E-03 0.24 2.13E-03 0.01 


24-hr 91 (365) 0.01 1.60E-03 1.57E-03 0.08 4.54E-04 2.86E-03 


Annual 20 (80) 1.03E-03 1.33E-04 1.70E-04 6.85E-03 3.14E-05 1.05E-04 
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Table 6-22. GASCO Alternative B Pollutant Concentrations for 2001 at Class I Areas (micrograms per cubic meter ) 


Pollutant Averaging 
Period 


PSD Class 
I 


Increment 
(µg/m3) 


Arches NP 


Black 
Canyon of 


the 
Gunnison 


WA 


Canyonlands 
NP 


Capitol 
Reef NP 


Flat Tops 
WA 


La Garita 
WA 


Maroon 
Bells-


Snowmass 
WA 


Weminuche 
WA 


West Elk 
WA 


PM2.5 
24-hr NA 0.03 0.02 0.048 0.047 0.02 0.004 0.01133 0.006 0.01155 


Annual NA 2.10E-03 7.79E-04 1.91E-03 6.56E-04 1.57E-03 2.31E-04 8.21E-04 2.28E-04 5.93E-04 


PM10 24-hr 8 0.31 0.16 0.46 0.45 0.22 0.04 0.04 0.06 0.11 


NO2 Annual 2.5 3.21E-03 7.87E-04 2.88E-03 8.42E-04 1.23E-03 1.50E-04 6.10E-04 1.13E-04 5.74E-04 


SO2 


3-hr 25 4.23E-03 2.28E-03 6.09E-03 3.31E-03 2.21E-03 6.04E-04 1.93E-03 8.95E-04 1.67E-03 


24-hr 5 1.38E-03 6.06E-04 1.62E-03 1.54E-03 7.65E-04 1.64E-04 3.86E-04 2.48E-04 4.41E-04 


Annual 2 8.27E-05 2.68E-05 7.01E-05 2.41E-05 5.30E-05 8.51E-06 2.70E-05 7.94E-06 2.12E-05 
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Table 6-23. GASCO Alternative B Pollutant Concentrations for 2002 at Class I Areas (micrograms per cubic meter ) 


Pollutant Averaging 
Period 


PSD Class 
I 


Increment 
(µg/m3) 


Arches NP 


Black 
Canyon of 


the 
Gunnison 


WA 


Canyonlands 
NP 


Capitol 
Reef NP 


Flat Tops 
WA 


La Garita 
WA 


Maroon 
Bells-


Snowmass 
WA 


Weminuche 
WA 


West Elk 
WA 


PM2.5 
24-hr NA 0.05 0.03 0.07 0.03 0.02 0.010 0.02 0.007 0.02 


Annual NA 3.45E-03 1.20E-03 2.12E-03 7.23E-04 1.90E-03 4.06E-04 1.09E-03 3.40E-04 1.01E-03 


PM10 24-hr 8 0.46 0.26 0.65 0.30 0.17 0.10 0.15 0.07 0.19 


NO2 Annual 2.5 3.88E-03 6.41E-04 2.07E-03 4.94E-04 8.92E-04 1.37E-04 4.74E-04 8.71E-05 4.13E-04 


SO2 


3-hr 25 0.01 1.89E-03 5.35E-03 3.00E-03 1.72E-03 1.31E-03 2.27E-03 3.34E-05 1.90E-03 


24-hr 5 2.03E-03 8.46E-04 2.41E-03 1.09E-03 4.67E-04 3.58E-04 5.23E-04 2.95E-04 5.42E-04 


Annual 2 1.17E-04 3.34E-05 6.84E-05 2.22E-05 5.46E-05 1.12E-05 3.07E-05 9.08E-06 2.73E-05 
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Table 6-24. GASCO Alternative B Pollutant Concentrations for 2003 at Class I Areas (micrograms per cubic meter ) 


Pollutant Averaging 
Period 


PSD Class 
I 


Increment 
 (µg/m3) 


Arches NP 


Black 
Canyon of 


the 
Gunnison 


WA 


Canyonlands 
NP 


Capitol 
Reef NP 


Flat Tops 
WA 


La Garita 
WA 


Maroon 
Bells-


Snowmass 
WA 


Weminuche 
WA 


West Elk 
WA 


PM2.5 
24-hr NA 0.05 0.011 0.04 0.02 0.03 0.00 0.0238 0.008 0.0237 


Annual NA 3.92E-03 8.25E-04 2.11E-03 6.55E-04 2.05E-03 3.17E-04 9.74E-04 3.19E-04 7.35E-04 


PM10 24-hr 8 0.45 0.46 0.36 0.17 0.34 0.04 0.03 0.08 0.24 


NO2 Annual 2.5 4.87E-03 5.58E-04 2.15E-03 3.99E-04 1.21E-03 1.46E-04 4.71E-04 1.36E-04 3.93E-04 


SO2 


3-hr 25 4.06E-03 2.39E-03 4.82E-03 2.01E-03 2.54E-03 1.10E-03 2.07E-03 7.18E-04 1.75E-03 


24-hr 5 1.35E-03 4.60E-04 1.51E-03 6.09E-04 6.87E-04 1.92E-04 4.35E-04 1.45E-04 3.02E-04 


Annual 2 1.36E-04 2.54E-05 7.46E-05 2.10E-05 6.28E-05 1.02E-05 2.88E-05 9.69E-06 2.15E-05 
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Table 6-25. GASCO Alternative B Pollutant Concentrations for 2001 at Class II Areas (micrograms per cubic meter)  


Pollutant Averaging 
Period 


PSD Class II 
Increment 
(NAAQS) 


(µg/m3) 


Dinosaur 
NM (II) Colorado NM (II) Flaming Gorge 


NRA (II) 
Ouray NWR 


(II) 
Ragged WA 


(II) 
High Uintas WA 


(II) 


PM2.5 
24-hr NA (35) 0.24 0.044 0.05 0.96 0.009 0.03 


Annual NA (15) 0.04 2.46E-03 0.01 0.14 6.66E-04 2.26E-03 


PM10 24-hr 30 (150) 0.64 0.44 0.48 9.6 0.08 0.27 


NO2 Annual 25 (100) 0.08 3.61E-03 0.01 0.55 5.19E-04 2.09E-03 


SO2 


3-hr 512 (1300) 0.03 5.29E-03 5.62E-03 0.28 8.59E-04 3.29E-03 


24-hr 91 (365) 9.57E-03 1.32E-03 2.66E-03 0.07 2.75E-04 1.05E-03 


Annual 20 (80) 1.44E-03 8.66E-05 2.40E-04 0.01 2.26E-05 7.39E-05 
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Table 6-26. GASCO Alternative B Pollutant Concentrations for 2002 at Class II Areas (micrograms per cubic meter)  


Pollutant Averaging 
Period 


PSD Class II 
Increment 
(NAAQS) 


(µg/m3) 


Dinosaur 
NM (II) Colorado NM (II) Flaming Gorge 


NRA (II) 
Ouray NWR 


(II) 
Ragged WA 


(II) 
High Uintas WA 


(II) 


PM2.5 
24-hr NA (35) 0.23 0.04 0.08 1.73 0.02 0.18 


Annual NA (15) 0.03 3.39E-03 6.34E-03 0.15 1.04E-03 7.20E-03 


PM10 24-hr 30 (150) 2.30 0.41 0.81 17.1 0.15 1.76 


NO2 Annual 25 (100) 0.04 3.23E-03 5.92E-03 0.48 4.14E-04 7.45E-03 


SO2 


3-hr 512 (1300) 0.02 5.12E-03 5.08E-03 0.25 1.63E-03 1.18E-02 


24-hr 91 (365) 6.68E-03 1.45E-03 1.85E-03 0.07 4.92E-04 5.24E-03 


Annual 20 (80) 9.29E-04 1.11E-04 2.02E-04 0.01 2.88E-05 2.02E-04 
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Table 6-27. GASCO Alternative B Pollutant Concentrations for 2003 at Class II Areas (micrograms per cubic meter)  


Pollutant Averaging 
Period 


PSD Class II 
Increment 
(NAAQS) 


(µg/m3) 


Dinosaur 
NM (II) Colorado NM (II) Flaming Gorge 


NRA (II) 
Ouray NWR 


(II) 
Ragged WA 


(II) 
High Uintas WA 


(II) 


PM2.5 
24-hr NA (35) 0.28 0.050 0.053 1.32 0.02 0.07 


Annual NA (15) 0.02 3.34E-03 4.02E-03 0.12 8.67E-04 2.89E-03 


PM10 24-hr 30 (150) 2.75 0.50 0.52 12.5 0.20 0.72 


NO2 Annual 25 (100) 0.04 3.56E-03 4.03E-03 0.38 4.31E-04 2.77E-03 


SO2 


3-hr 512 (1300) 0.02 4.62E-03 3.70E-03 0.24 1.76E-03 0.01 


24-hr 91 (365) 0.01 1.22E-03 1.27E-03 0.07 3.54E-04 2.31E-03 


Annual 20 (80) 8.60E-04 1.06E-04 1.38E-04 6.05E-03 2.51E-05 8.56E-05 
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Table 6-28. GASCO Alternative C Pollutant Concentrations for 2001 at Class I Areas (micrograms per cubic meter ) 


Pollutant Averaging 
Period 


PSD Class 
I 


Increment 
(µg/m3) 


Arches NP 


Black 
Canyon of 


the 
Gunnison 


WA 


Canyonlands 
NP 


Capitol 
Reef NP 


Flat Tops 
WA 


La Garita 
WA 


Maroon 
Bells-


Snowmass 
WA 


Weminuche 
WA 


West Elk 
WA 


PM2.5 
24-hr NA 0.08 0.04 0.11 0.11 0.06 0.01 0.03 0.01 0.03 


Annual NA 5.05E-03 1.88E-03 4.58E-03 1.58E-03 3.77E-03 5.55E-04 1.98E-03 5.50E-04 1.43E-03 


PM10 24-hr 8 0.78 0.39 1.15 1.11 0.55 0.09 0.28 0.15 0.27 


NO2 Annual 2.5 4.83E-03 1.18E-03 4.30E-03 1.26E-03 1.77E-03 2.17E-04 8.83E-04 1.62E-04 8.39E-04 


SO2 


3-hr 25 5.96E-03 3.07E-03 9.13E-03 4.65E-03 3.13E-03 8.36E-04 2.69E-03 0.14 1.15E-03 


24-hr 5 1.99E-03 8.71E-04 2.31E-03 2.14E-03 1.05E-03 2.27E-04 5.34E-04 0.01 2.98E-04 


Annual 2 1.17E-04 3.73E-05 9.80E-05 3.37E-05 7.17E-05 1.15E-05 3.67E-05 5.50E-04 1.08E-05 
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Table 6-29. GASCO Alternative C Pollutant Concentrations for 2002 at Class I Areas (micrograms per cubic meter ) 


Pollutant Averaging 
Period 


PSD Class 
I 


Increment 
(µg/m3) 


Arches NP 


Black 
Canyon of 


the 
Gunnison 


WA 


Canyonlands 
NP 


Capitol 
Reef NP 


Flat Tops 
WA 


La Garita 
WA 


Maroon 
Bells-


Snowmass 
WA 


Weminuche 
WA 


West Elk 
WA 


PM2.5 
24-hr NA 0.12 0.06 0.16 0.07 0.04 0.025 0.04 0.017 0.05 


Annual NA 8.24E-03 2.86E-03 5.06E-03 1.73E-03 4.57E-03 9.73E-04 2.61E-03 8.14E-04 2.41E-03 


PM10 24-hr 8 1.14 0.64 1.62 0.73 0.42 0.24 0.38 0.18 0.46 


NO2 Annual 2.5 5.84E-03 9.36E-04 3.08E-03 7.11E-04 1.29E-03 1.99E-04 6.81E-04 1.27E-04 6.06E-04 


SO2 


3-hr 25 0.01 2.73E-03 7.68E-03 3.70E-03 2.40E-03 1.81E-03 3.10E-03 1.80E-03 2.61E-03 


24-hr 5 2.84E-03 1.14E-03 3.43E-03 1.51E-03 6.51E-04 4.99E-04 7.13E-04 4.08E-04 7.61E-04 


Annual 2 1.64E-04 4.56E-05 9.60E-05 3.00E-05 7.43E-05 1.52E-05 4.16E-05 1.24E-05 3.74E-05 
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Table 6-30. GASCO Alternative C Pollutant Concentrations for 2003 at Class I Areas (micrograms per cubic meter ) 


Pollutant Averaging 
Period 


PSD Class I 
Increment 


 (µg/m3) 
Arches NP 


Black 
Canyon of 


the 
Gunnison 


WA 


Canyonlands 
NP 


Capitol Reef 
NP 


Flat Tops 
WA 


La Garita 
WA 


Maroon 
Bells-


Snowmass 
WA 


Weminuche 
WA 


West Elk 
WA 


PM2.5 
24-hr NA 0.10 0.027 0.09 0.04 0.08 0.01 0.0590 0.021 0.0592 


Annual NA 8.88E-03 1.88E-03 4.80E-03 1.49E-03 4.71E-03 7.24E-04 2.23E-03 7.31E-04 1.68E-03 


PM10 24-hr 8 0.97 0.28 0.90 0.43 0.86 0.11 0.59 0.21 0.60 


NO2 Annual 2.5 7.36E-03 8.08E-04 3.15E-03 6.24E-04 1.73E-03 2.13E-04 6.76E-04 2.02E-04 5.72E-04 


SO2 


3-hr 25 5.92E-03 3.31E-03 7.14E-03 2.84E-03 3.54E-03 1.51E-03 2.55E-03 1.04E-03 2.42E-03 


24-hr 5 2.04E-03 6.44E-04 2.18E-03 8.94E-04 9.00E-04 2.64E-04 5.94E-04 2.13E-04 4.10E-04 


Annual 2 1.92E-04 3.45E-05 1.04E-04 3.00E-05 8.49E-05 1.40E-05 3.93E-05 1.33E-05 2.94E-05 
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Table 6-31. GASCO Alternative C Pollutant Concentrations for 2001 at Class II Areas (micrograms per cubic meter)  


Pollutant Averaging 
Period 


PSD Class II 
Increment 
(NAAQS) 


(µg/m3) 


Dinosaur 
NM (II) Colorado NM (II) Flaming Gorge 


NRA (II) 
Ouray NWR 


(II) 
Ragged WA 


(II) 
High Uintas WA 


(II) 


PM2.5 
24-hr NA (35) 0.58 0.11 0.12 2.31 0.02 0.07 


Annual NA (15) 0.09 5.95E-03 0.02 0.33 1.60E-03 5.45E-03 


PM10 24-hr 30 (150) 5.96 1.09 1.20 23.9 0.21 0.56 


NO2 Annual 25 (100) 0.11 5.41E-03 0.01 0.70 7.50E-04 2.97E-03 


SO2 


3-hr 512 (1300) 0.04 7.39E-03 8.46E-03 0.35 1.19E-03 4.92E-03 


24-hr 91 (365) 1.21E-02 2.06E-03 3.72E-03 0.08 3.73E-04 1.47E-03 


Annual 20 (80) 1.86E-03 1.21E-04 3.32E-04 9.33E-03 3.07E-05 1.01E-04 
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Table 6-32. GASCO Alternative C Pollutant Concentrations for 2002 at Class II Areas (micrograms per cubic meter)  


Pollutant Averaging 
Period 


PSD Class II 
Increment 
(NAAQS) 


(µg/m3) 


Dinosaur 
NM (II) Colorado NM (II) Flaming Gorge 


NRA (II) 
Ouray NWR 


(II) 
Ragged WA 


(II) 
High Uintas WA 


(II) 


PM2.5 
24-hr NA (35) 0.54 0.10 0.19 2.49E-03 0.04 0.42 


Annual NA (15) 0.06 8.10E-03 1.89E-01 0.35 2.49E-03 1.74E-02 


PM10 24-hr 30 (150) 5.72 1.01 2.00 38.4 0.38 4.37 


NO2 Annual 25 (100) 0.06 4.74E-03 8.97E-03 0.57 6.01E-04 1.05E-02 


SO2 


3-hr 512 (1300) 0.03 6.89E-03 7.77E-03 0.17 2.17E-03 1.56E-02 


24-hr 91 (365) 8.41E-03 2.05E-03 2.54E-03 0.07 6.71E-04 7.01E-03 


Annual 20 (80) 1.22E-03 1.52E-04 2.85E-04 7.84E-03 3.92E-05 2.74E-04 
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Table 6-33. GASCO Alternative C Pollutant Concentrations for 2003 at Class II Areas (micrograms per cubic meter)  


Pollutant Averaging 
Period 


PSD Class II 
Increment 
(NAAQS) 


(µg/m3) 


Dinosaur 
NM (II) Colorado NM (II) Flaming Gorge 


NRA (II) 
Ouray NWR 


(II) 
Ragged WA 


(II) 
High Uintas WA 


(II) 


PM2.5 
24-hr NA (35) 0.61 0.124 0.126 3.03 0.05 0.17 


Annual NA (15) 0.05 7.69E-03 9.08E-03 0.28 1.99E-03 6.58E-03 


PM10 24-hr 30 (150) 6.28 1.24 1.30 30.8 0.51 1.79 


NO2 Annual 25 (100) 0.05 5.31E-03 5.97E-03 0.48 6.33E-04 3.97E-03 


SO2 


3-hr 512 (1300) 0.03 6.89E-03 5.10E-03 0.29 2.15E-03 0.01 


24-hr 91 (365) 0.01 1.78E-03 1.76E-03 0.09 5.03E-04 3.51E-03 


Annual 20 (80) 1.11E-03 1.46E-04 1.91E-04 6.85E-03 3.45E-05 1.16E-04 
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Table 6-34. GASCO Alternative D Pollutant Concentrations for 2001 at Class I Areas (micrograms per cubic meter ) 


Pollutant Averaging 
Period 


PSD Class 
I 


Increment 
(µg/m3) 


Arches NP 


Black 
Canyon of 


the 
Gunnison 


WA 


Canyonlands 
NP 


Capitol 
Reef NP 


Flat Tops 
WA 


La Garita 
WA 


Maroon 
Bells-


Snowmass 
WA 


Weminuche 
WA 


West Elk 
WA 


PM2.5 
24-hr NA 9.28E-03 3.78E-03 1.11E-02 1.09E-02 5.50E-03 8.56E-04 2.57E-03 1.74E-03 2.69E-03 


Annual NA 4.90E-04 1.80E-04 4.37E-04 1.52E-04 3.69E-04 5.40E-05 1.92E-04 5.43E-05 1.39E-04 


PM10 24-hr 8 5.05E-02 2.64E-02 7.76E-02 7.38E-02 3.62E-02 6.24E-03 1.90E-02 9.65E-03 1.81E-02 


NO2 Annual 2.5 1.30E-03 3.23E-04 1.16E-03 3.50E-04 5.11E-04 6.05E-05 2.52E-04 4.63E-05 2.42E-04 


SO2 


3-hr 25 2.29E-03 1.21E-03 3.59E-03 1.84E-03 1.16E-03 3.25E-04 1.07E-03 4.50E-04 8.80E-04 


24-hr 5 7.86E-04 3.32E-04 9.20E-04 8.36E-04 4.05E-04 8.91E-05 2.07E-04 1.19E-04 2.45E-04 


Annual 2 4.41E-05 1.43E-05 3.68E-05 1.29E-05 2.84E-05 4.48E-06 1.43E-05 4.23E-06 1.13E-05 
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Table 6-35. GASCO Alternative D Pollutant Concentrations for 2002 at Class I Areas (micrograms per cubic meter ) 


Pollutant Averaging 
Period 


PSD Class 
I 


Increment 
(µg/m3) 


Arches NP 


Black 
Canyon of 


the 
Gunnison 


WA 


Canyonlands 
NP 


Capitol 
Reef NP 


Flat Tops 
WA 


La Garita 
WA 


Maroon 
Bells-


Snowmass 
WA 


Weminuche 
WA 


West Elk 
WA 


PM2.5 
24-hr NA 1.56E-03 2.60E-04 8.22E-04 1.98E-04 3.70E-04 5.56E-05 1.96E-04 3.53E-05 1.70E-04 


Annual NA 5.42E-03 1.06E-03 2.98E-03 1.54E-03 9.30E-04 7.63E-04 1.26E-03 7.50E-04 1.07E-03 


PM10 24-hr 8 1.09E-03 4.69E-04 1.37E-03 6.19E-04 2.54E-04 1.99E-04 2.87E-04 1.64E-04 3.11E-04 


NO2 Annual 2.5 6.15E-05 1.78E-05 3.58E-05 1.16E-05 2.91E-05 5.91E-06 1.63E-05 4.80E-06 1.47E-05 


SO2 


3-hr 25 7.56E-02 4.20E-02 1.06E-01 4.80E-02 2.77E-02 1.60E-02 2.52E-02 1.21E-02 3.07E-02 


24-hr 5 1.15E-02 6.37E-03 1.64E-02 7.22E-03 3.86E-03 2.47E-03 3.71E-03 1.74E-03 4.37E-03 


Annual 2 7.97E-04 2.78E-04 4.81E-04 1.65E-04 4.47E-04 9.41E-05 2.55E-04 7.84E-05 2.35E-04 
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Table 6-36. GASCO Alternative D Pollutant Concentrations for 2003 at Class I Areas (micrograms per cubic meter ) 


Pollutant Averaging 
Period 


PSD Class 
I 


Increment 
 (µg/m3) 


Arches NP 


Black 
Canyon of 


the 
Gunnison 


WA 


Canyonlands 
NP 


Capitol 
Reef NP 


Flat Tops 
WA 


La Garita 
WA 


Maroon 
Bells-


Snowmass 
WA 


Weminuche 
WA 


West Elk 
WA 


PM2.5 
24-hr NA 1.03E-02 2.64E-03 8.56E-03 4.18E-03 7.21E-03 1.09E-03 5.04E-03 1.71E-03 5.01E-03 


Annual NA 9.08E-04 1.93E-04 4.83E-04 1.49E-04 4.85E-04 7.40E-05 2.27E-04 7.31E-05 1.72E-04 


PM10 24-hr 8 7.65E-02 1.81E-02 6.08E-02 2.83E-02 5.43E-02 7.12E-03 3.92E-02 1.46E-02 4.01E-02 


NO2 Annual 2.5 1.95E-03 2.28E-04 8.32E-04 1.62E-04 4.99E-04 6.09E-05 1.94E-04 5.60E-05 1.61E-04 


SO2 


3-hr 25 2.47E-03 1.32E-03 2.76E-03 1.07E-03 1.37E-03 6.06E-04 1.01E-03 4.03E-04 9.59E-04 


24-hr 5 7.70E-04 2.53E-04 8.39E-04 3.45E-04 3.76E-04 1.06E-04 2.16E-04 8.05E-05 1.63E-04 


Annual 2 7.16E-05 1.35E-05 3.86E-05 1.13E-05 3.35E-05 5.48E-06 1.55E-05 5.16E-06 1.14E-05 
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Table 6-37. GASCO Alternative D Pollutant Concentrations for 2001 at Class II Areas (micrograms per cubic meter)  


Pollutant Averaging 
Period 


PSD Class II 
Increment 
(NAAQS) 


(µg/m3) 


Dinosaur 
NM (II) Colorado NM (II) Flaming Gorge 


NRA (II) 
Ouray NWR 


(II) 
Ragged WA 


(II) 
High Uintas WA 


(II) 


PM2.5 
24-hr NA (35) 6.00E-02 1.01E-02 1.22E-02 2.26E-01 2.12E-03 6.65E-03 


Annual NA (15) 9.02E-03 5.68E-04 1.50E-03 3.81E-02 1.56E-04 5.21E-04 


PM10 24-hr 30 (150) 3.80E-01 6.74E-02 8.05E-02 1.57E+00 1.38E-02 4.58E-02 


NO2 Annual 25 (100) 3.31E-02 1.48E-03 3.82E-03 2.36E-01 2.17E-04 8.98E-04 


SO2 


3-hr 512 (1300) 1.42E-02 2.92E-03 3.37E-03 1.58E-01 4.58E-04 1.93E-03 


24-hr 91 (365) 5.28E-03 7.96E-04 1.49E-03 3.99E-02 1.47E-04 6.10E-04 


Annual 20 (80) 7.68E-04 4.60E-05 1.33E-04 4.23E-03 1.21E-05 3.93E-05 
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Table 6-38. GASCO Alternative D Pollutant Concentrations for 2002 at Class II Areas (micrograms per cubic meter)  


Pollutant Averaging 
Period 


PSD Class II 
Increment 
(NAAQS) 


(µg/m3) 


Dinosaur 
NM (II) Colorado NM (II) Flaming Gorge 


NRA (II) 
Ouray NWR 


(II) 
Ragged WA 


(II) 
High Uintas WA 


(II) 


PM2.5 
24-hr NA (35) 1.78E-02 1.28E-03 2.65E-03 1.88E-01 1.73E-04 3.29E-03 


Annual NA (15) 1.19E-02 2.84E-03 3.15E-03 1.79E-01 8.83E-04 6.22E-03 


PM10 24-hr 30 (150) 3.63E-03 8.23E-04 1.04E-03 3.41E-02 2.71E-04 2.79E-03 


NO2 Annual 25 (100) 5.01E-04 5.83E-05 1.14E-04 3.57E-03 1.55E-05 1.10E-04 


SO2 


3-hr 512 (1300) 3.56E-01 6.66E-02 1.31E-01 2.46E+00 2.52E-02 2.85E-01 


24-hr 91 (365) 5.74E-02 9.97E-03 1.89E-02 4.65E-01 3.62E-03 4.34E-02 


Annual 20 (80) 6.45E-03 8.02E-04 1.56E-03 4.12E-02 2.44E-04 1.73E-03 
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Table 6-39. GASCO Alternative D Pollutant Concentrations for 2003 at Class II Areas (micrograms per cubic meter)  


Pollutant Averaging 
Period 


PSD Class II 
Increment 
(NAAQS) 


(µg/m3) 


Dinosaur 
NM (II) Colorado NM (II) Flaming Gorge 


NRA (II) 
Ouray NWR 


(II) 
Ragged WA 


(II) 
High Uintas WA 


(II) 


PM2.5 
24-hr NA (35) 6.94E-02 1.28E-02 1.25E-02 3.61E-01 4.35E-03 1.78E-02 


Annual NA (15) 5.56E-03 7.78E-04 9.45E-04 3.21E-02 2.02E-04 6.73E-04 


PM10 24-hr 30 (150) 4.23E-01 6.85E-02 8.64E-02 1.86E+00 3.37E-02 1.16E-01 


NO2 Annual 25 (100) 1.66E-02 1.45E-03 1.76E-03 1.55E-01 1.81E-04 1.23E-03 


SO2 


3-hr 512 (1300) 1.35E-02 2.64E-03 1.97E-03 1.49E-01 8.39E-04 6.20E-03 


24-hr 91 (365) 5.22E-03 6.82E-04 6.95E-04 3.96E-02 1.97E-04 1.50E-03 


Annual 20 (80) 4.59E-04 5.66E-05 7.64E-05 3.00E-03 1.35E-05 4.55E-05 
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Table 6-40. GASCO Alternative E Pollutant Concentrations for 2001 at Class I Areas (micrograms per cubic meter ) 


Pollutant Averaging 
Period 


PSD Class 
I 


Increment 
(µg/m3) 


Arches NP 


Black 
Canyon of 


the 
Gunnison 


WA 


Canyonlands 
NP 


Capitol 
Reef NP 


Flat Tops 
WA 


La Garita 
WA 


Maroon 
Bells-


Snowmass 
WA 


Weminuche 
WA 


West Elk 
WA 


PM2.5 
24-hr NA 0.06 0.03 0.084 0.082 0.04 0.007 0.02 0.010 0.02 


Annual NA 3.68E-03 1.37E-03 3.34E-03 1.15E-03 2.74E-03 4.04E-04 1.44E-03 4.00E-04 1.04E-03 


PM10 24-hr 8 0.56 0.28 0.82 0.80 0.40 0.07 0.20 0.11 0.20 


NO2 Annual 2.5 5.00E-03 1.25E-03 4.58E-03 1.33E-03 1.83E-03 2.31E-04 9.27E-04 1.71E-04 8.71E-04 


SO2 


3-hr 25 7.49E-03 3.81E-03 1.15E-02 5.76E-03 3.87E-03 1.02E-03 3.39E-03 1.41E-03 2.79E-03 


24-hr 5 2.36E-03 1.08E-03 2.91E-03 2.61E-03 1.30E-03 2.78E-04 6.78E-04 3.89E-04 7.71E-04 


Annual 2 1.42E-04 4.60E-05 1.22E-04 4.16E-05 8.73E-05 1.42E-05 4.51E-05 1.33E-05 3.55E-05 


 
 







Far-Field Air Quality Technical Support Document 


I-62 


Table 6-41. GASCO Alternative E Pollutant Concentrations for 2002 at Class I Areas (micrograms per cubic meter ) 


Pollutant Averaging 
Period 


PSD Class 
I 


Increment 
(µg/m3) 


Arches NP 


Black 
Canyon of 


the 
Gunnison 


WA 


Canyonlands 
NP 


Capitol 
Reef NP 


Flat Tops 
WA 


La Garita 
WA 


Maroon 
Bells-


Snowmass 
WA 


Weminuche 
WA 


West Elk 
WA 


PM2.5 
24-hr NA 0.09 0.05 0.12 0.05 0.03 0.018 0.03 0.013 0.03 


Annual NA 6.01E-03 2.08E-03 3.69E-03 1.26E-03 3.33E-03 7.08E-04 1.90E-03 5.92E-04 1.76E-03 


PM10 24-hr 8 0.82 0.46 1.16 0.53 0.30 0.18 0.27 0.13 0.33 


NO2 Annual 2.5 6.10E-03 9.85E-04 3.32E-03 7.70E-04 1.34E-03 2.11E-04 7.06E-04 1.36E-04 6.34E-04 


SO2 


3-hr 25 0.02 3.38E-03 9.75E-03 4.44E-03 2.91E-03 2.16E-03 3.74E-03 2.17E-03 3.32E-03 


24-hr 5 3.57E-03 1.31E-03 4.17E-03 1.85E-03 7.87E-04 5.92E-04 8.79E-04 4.92E-04 9.06E-04 


Annual 2 2.01E-04 5.56E-05 1.19E-04 3.78E-05 9.06E-05 1.87E-05 5.06E-05 1.53E-05 4.54E-05 
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Table 6-42. GASCO Alternative E Pollutant Concentrations for 2003 at Class I Areas (micrograms per cubic meter ) 


Pollutant Averaging 
Period 


PSD Class 
I 


Increment 
 (µg/m3) 


Arches NP 


Black 
Canyon of 


the 
Gunnison 


WA 


Canyonlands 
NP 


Capitol 
Reef NP 


Flat Tops 
WA 


La Garita 
WA 


Maroon 
Bells-


Snowmass 
WA 


Weminuche 
WA 


West Elk 
WA 


PM2.5 
24-hr NA 0.08 0.020 0.06 0.03 0.06 0.01 0.0425 0.015 0.0424 


Annual NA 6.87E-03 1.44E-03 3.69E-03 1.15E-03 3.59E-03 5.55E-04 1.71E-03 5.59E-04 1.29E-03 


PM10 24-hr 8 0.80 0.20 0.65 0.31 0.62 0.08 0.42 0.15 0.43 


NO2 Annual 2.5 7.55E-03 8.46E-04 3.41E-03 6.60E-04 1.78E-03 2.22E-04 7.11E-04 2.12E-04 5.99E-04 


SO2 


3-hr 25 6.82E-03 4.03E-03 8.85E-03 3.81E-03 4.36E-03 1.83E-03 3.30E-03 1.23E-03 3.00E-03 


24-hr 5 2.38E-03 7.92E-04 2.71E-03 1.09E-03 1.06E-03 3.23E-04 7.38E-04 2.59E-04 5.14E-04 


Annual 2 2.33E-04 4.25E-05 1.30E-04 3.71E-05 1.03E-04 1.72E-05 4.84E-05 1.64E-05 3.61E-05 
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Table 6-43. GASCO Alternative E Pollutant Concentrations for 2001 at Class II Areas (micrograms per cubic meter)  


Pollutant Averaging 
Period 


PSD Class II 
Increment 
(NAAQS) 


(µg/m3) 


Dinosaur 
NM (II) Colorado NM (II) Flaming Gorge 


NRA (II) 
Ouray NWR 


(II) 
Ragged WA 


(II) 
High Uintas WA 


(II) 


PM2.5 
24-hr NA (35) 0.42 0.078 0.09 1.69 0.016 0.05 


Annual NA (15) 0.06 4.33E-03 0.01 0.24 1.17E-03 3.96E-03 


PM10 24-hr 30 (150) 4.27 0.78 0.86 17.2 0.15 0.48 


NO2 Annual 25 (100) 0.11 5.66E-03 0.01 0.70 7.84E-04 3.06E-03 


SO2 


3-hr 512 (1300) 0.04 9.05E-03 9.27E-03 0.28 1.54E-03 5.43E-03 


24-hr 91 (365) 1.44E-02 2.48E-03 4.38E-03 0.06 4.62E-04 1.70E-03 


Annual 20 (80) 2.27E-03 1.48E-04 3.93E-04 0.01 3.79E-05 1.18E-04 
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Table 6-44. GASCO Alternative E Pollutant Concentrations for 2002 at Class II Areas (micrograms per cubic meter)  


Pollutant Averaging 
Period 


PSD Class II 
Increment 
(NAAQS) 


(µg/m3) 


Dinosaur 
NM (II) Colorado NM (II) Flaming Gorge 


NRA (II) 
Ouray NWR 


(II) 
Ragged WA 


(II) 
High Uintas WA 


(II) 


PM2.5 
24-hr NA (35) 0.39 0.07 0.14 2.94 0.03 0.31 


Annual NA (15) 0.05 5.90E-03 0.011 0.25 1.81E-03 0.013 


PM10 24-hr 30 (150) 4.10 0.72 1.44 30.4 0.27 3.13 


NO2 Annual 25 (100) 0.06 4.96E-03 9.08E-03 0.60 6.26E-04 1.10E-02 


SO2 


3-hr 512 (1300) 0.03 8.43E-03 8.49E-03 0.37 2.77E-03 1.90E-02 


24-hr 91 (365) 1.03E-02 2.58E-03 3.10E-03 0.10 8.34E-04 8.42E-03 


Annual 20 (80) 1.49E-03 1.87E-04 3.39E-04 0.01 4.78E-05 3.25E-04 
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Table 6-45. GASCO Alternative E Pollutant Concentrations for 2003 at Class II Areas (micrograms per cubic meter)  


Pollutant Averaging 
Period 


PSD Class II 
Increment 
(NAAQS) 


(µg/m3) 


Dinosaur 
NM (II) Colorado NM (II) Flaming Gorge 


NRA (II) 
Ouray NWR 


(II) 
Ragged WA 


(II) 
High Uintas WA 


(II) 


PM2.5 
24-hr NA (35) 0.48 0.089 0.092 2.21 0.04 0.12 


Annual NA (15) 0.04 5.85E-03 7.03E-03 0.21 1.52E-03 5.05E-03 


PM10 24-hr 30 (150) 4.89 0.89 0.94 22.1 0.36 1.28 


NO2 Annual 25 (100) 0.06 5.48E-03 6.02E-03 0.48 6.57E-04 4.05E-03 


SO2 


3-hr 512 (1300) 0.04 8.55E-03 5.98E-03 0.28 2.77E-03 0.01 


24-hr 91 (365) 0.02 2.19E-03 2.12E-03 0.09 6.15E-04 3.80E-03 


Annual 20 (80) 1.35E-03 1.79E-04 2.27E-04 8.55E-03 4.22E-05 1.37E-04 
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7.0 CUMULATIVE IMPACTS 
 
7.1  CUMULATIVE EMISSIONS 
 
The following five sources of emissions were gathered for the cumulative analysis: 
Sources permitted by the State of Utah after June 30, 2004. 
 
• Utah sources whose emissions have increased since June 30, 2004. 
 
• Sources permitted by the State of Colorado after June 30, 2004. 
 
• Colorado sources whose emissions have increased since June 30, 2004. 
 
• NEPA projects in Utah and Colorado that have been approved or drafts have been issued. 
 
• Tribal permitted sources in Utah.  
 
The Colorado data was received from the Colorado Department of Public Health and 
Environment, Air Pollution Control Division (David Thayer 3-12-2008 and 3-26-2008 via email) 
and the Utah Department of Environmental Quality, Air Quality Division (Teri Weiss 3-18-2008 
via email). Additionally, the State of Utah provided the new permit approvals on CDROM. The 
NEPA projects were mostly gathered from the West Tavaputs cumulative far-field air quality 
analysis and updated with newer projects. The data was filtered according to the following 
criteria: 
 


• All sources outside of the domain were eliminated. 


• All sources with emissions less than one ton/year were not included. 


• Sources with decrease in emissions from 2004 to the most current year of emissions 
(2005 and 2006) were eliminated. 


 
Stack parameters were generally included by the State agencies. In cases where the stack 
parameters were not included, the stack parameters were estimated based on the type of 
equipment listed in the permit files. Tables 7-1 through 7-5 list the emission sources used in the 
analysis.  







Far-Field Air Quality Technical Support Document 


I-68 


 
Table 7-1.  Utah Emission Increases since 2004 and New Permitted Sources. 


Facility 
Model 


Number UTM E UTM N LCC X LCC Y 
Stk Ht 


(m) 
Elevation 


(m) 
Stk Dia 


(m) 
Exit Vel 


(m/s) 


Exit 
Temp 


(K) 
SO2 


(tons/yr) 
NOx 


(tons/yr) 
PM10 


(tons/yr) 
PM2.5 


(tons/yr) 
Lisbon 
Natural Gas 
Processing 
Plant 


UT1 650813 4224834 230.172 127.603 9.05 1879.3 0.21 104.47 693.6 0.00 0.00 1.65 1.65 


Carbon 
Power Plant UT2 511617 4397250 92.518 293.422 60.96 2120.8 3.14 10.74 381.9 0.00 640.86 16.91 9.07 


Skyline 
Mines UT3 482680 4392540 64.470 288.506 15.24 2301.8 1.74 20.03 810.8 0.00 14.04 2.96 0.00 


Sunnyside 
Cogeneration 
Facility 


UT4 552984 4377786 132.937 275.028 76.20 2131.1 2.59 27.84 421.9 2.67 0.00 17.36 19.98 


Central 
Heating Plant UT5 516720 4383450 97.641 280.080 15.24 1737.1 1.74 20.03 810.8 0.00 1.78 0.00 0.00 


Altamont 
West 
Compressor 
Station 


UT6 551427 4463055 130.351 357.785 9.60 2023.9 0.40 46.59 616.3 0.00 54.66 0.00 0.00 


Altamont 
South 
Compressor 
Station 


UT7 548038 4457884 127.127 352.726 9.60 1864.5 0.40 46.59 616.3 0.00 68.08 0.00 0.00 


Bluebell Gas 
Plant UT8 577604 4470289 155.653 365.136 8.84 1740.0 0.27 23.48 655.2 0.00 6.18 0.00 0.00 


Cottonwood 
Coal Prep 
Plant 


UT9 489321 4352210 71.453 249.202 15.24 1811.4 1.74 20.03 810.8 0.00 0.00 12.07 9.27 


Hunter Power 
Plant UT10 496700 4335000 78.765 232.760 182.88 1704.5 7.32 11.81 331.9 550.50 0.00 0.00 0.00 


Huntington 
Power Plant UT11 493130 4358840 75.015 255.889 182.88 1907.2 7.32 12.77 327.4 635.76 0.00 70.75 31.94 


Bear Canyon 
Mine UT12 491749 4361886 73.699 258.633 15.24 2044.5 1.74 20.03 810.8 0.00 3.47 1.63 0.00 


Westwater 
Compressor 
Station 


UT13 649600 4347000 227.219 246.419 6.10 1661.0 0.30 19.34 727.4 0.00 2.69 0.00 0.00 


Cisco 
Compressor 
Station 


UT14 642900 4310300 221.232 210.651 15.64 1327.7 0.91 57.48 699.7 0.00 5.37 0.00 0.00 


Harley Dome 
Station UT15 661900 4337000 239.378 236.68 9.60 1467.6 0.40 46.59 616.3 0.00 2.53 0.00 0.00 


Moab Station UT16 635439 4259102 214.77 160.542 9.60 1626.2 0.40 46.59 616.3 0.00 14.74 0.00 0.00 
San Arroyo 
Plant UT17 661457 4362661 238.514 261.804 12.19 2081.5 0.05 0.67 455.2 0.00 68.45 0.00 0.00 


Moab 
Compressor 
Station 


UT18 637500 4243000 216.945 145.097 10.73 1775.3 0.46 3.57 699.7 0.00 115.75 0.00 0.00 
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Table 7-1.  Utah Emission Increases since 2004 and New Permitted Sources. 


Facility 
Model 


Number UTM E UTM N LCC X LCC Y 
Stk Ht 


(m) 
Elevation 


(m) 
Stk Dia 


(m) 
Exit Vel 


(m/s) 


Exit 
Temp 


(K) 
SO2 


(tons/yr) 
NOx 


(tons/yr) 
PM10 


(tons/yr) 
PM2.5 


(tons/yr) 
Lisbon 
Natural Gas 
Pumping 
Station 


UT19 647946 4223468 227.463 126.033 9.60 1824.8 0.40 46.59 616.3 0.00 2.31 0.00 0.00 


Moab 
site:asphalt 
plant/concrete 
batch 


UT20 634500 4261000 213.829 162.376 15.24 1576.6 1.74 20.03 810.8 6.15 2.98 2.71 0.00 


Shale 
Processing UT21 466000 4511500 46.917 403.750 15.24 2866.8 1.52 7.81 409.1 37.66 37.89 4.84 1.74 


Bridger Lake 
Plant UT22 558055 4534720 135.880 427.362 4.11 2856.1 0.24 29.89 638.6 0.00 0.00 0.00 1.01 


Wanship Pit UT23 466800 4521000 47.647 412.77 15.24 2942.3 1.74 20.03 810.8 3.79 26.80 8.69 2.51 
Vernal 
Phosphate 
Operations 


UT24 628328 4495249 204.516 390.012 15.24 1878.6 1.74 20.03 810.8 0.00 2.25 11.43 1.85 


Vernal 
Compressor 
Station 
(Grand Father 
Equipment) 


UT25 641300 4492000 217.2 386.839 9.60 1854.5 0.40 46.59 616.3 0.00 40.95 1.00 0.00 


Dragon 
Station UT26 664590 4407300 240.978 304.996 9.60 1849.3 0.40 46.59 616.3 0.00 36.10 0.00 0.00 


Power Plant UT27 464690 4484920 46.012 377.76 10.36 2820.3 0.48 33.87 705.8 0.00 57.26 0.00 0.00 
Lisbon 
Valley Open 
Pit Copper 
Mine 


UT28 665000 4223000 244.078 125.83 15.24 2001.5 1.74 20.03 810.8 1.58 46.75 54.04 54.04 


Dµg-Out 
Canyon Coal 
Mine 


UT29 535742 4390665 116.028 287.321 15.24 2048.2 1.74 20.03 810.8 1.58 23.41 11.16 2.47 


Johansen 
Sand and 
Gravel 


UT30 465000 4375000 47.559 271.067 15.24 2158.6 1.74 20.03 810.8 0.00 5.63 5.26 2.36 


Savage Coal 
Terminal UT31 520000 4374000 101.004 270.741 10.00 1658.6 0.91 50.00 900.0 2.96 44.99 62.23 17.54 


Oak Spring 
Turbine 
Compressor 
Station 


UT32 501700 4390000 82.973 286.262 12.80 2131.7 0.88 51.64 1020.8 0.00 11.32 0.00 2.49 


West Ridge 
Mine UT33 548231 4384941 128.292 281.719 15.24 2290.6 1.74 20.03 810.8 0.00 3.31 3.89 1.16 


Mill Flat Pitt 
in Emery 
County 


UT34 500000 4356000 81.787 253.011 15.24 1844.6 1.74 20.03 810.8 7.20 26.20 3.56 2.32 


Blind Canyon 
Compressor 
station 


UT35 567900 4411200 147.058 307.469 9.60 2051.0 0.40 46.59 616.3 0.00 6.07 0.00 0.00 
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Table 7-1.  Utah Emission Increases since 2004 and New Permitted Sources. 


Facility 
Model 


Number UTM E UTM N LCC X LCC Y 
Stk Ht 


(m) 
Elevation 


(m) 
Stk Dia 


(m) 
Exit Vel 


(m/s) 


Exit 
Temp 


(K) 
SO2 


(tons/yr) 
NOx 


(tons/yr) 
PM10 


(tons/yr) 
PM2.5 


(tons/yr) 
Blind Canyon 
Compressor  UTA1 641178 4492171 217.017 387.202 10.00 1869.4 0.91 50.00 900.0 1.11 45.13 0.00 2.30 


OK Corral 
Cell Tower 
Site 


UTA2 572623 4427058 151.377 323.123 6.00 1931.6 0.30 30.00 755.0 0.00 10.91 0.01 0.00 


Indian 
Canyon Cell 
Tower Site 


UTA3 521680 4415000 102.075 310.779 6.00 1671.5 0.30 30.00 755.0 0.01 11.74 0.01 0.00 


Canyon Fuel 


Company  
UTA4 535742 4390665 116.028 287.321 10.00 2048.2 0.91 50.00 900.0 4.02 97.28 20.81 0.00 


Canyon 


natural gas 


compressor 


station  


UTA5 570930 4403740 150.034 300.464 10.00 1914.2 0.91 60.00 900.0 0.00 110.78 0.00 1.02 


Price Dew 
Point Plant UTA6 515336 4385399 96.273 281.957 6.00 1760.4 0.30 30.00 755.0 0.01 4.28 0.00 0.16 


Interplanetary 
Natural Gas 
Compressor 
Station 


UTA7 560110 4402595 139.542 299.213 10.00 2287.5 0.91 60.00 900.0 0.43 206.85 0.00 11.41 


Flat Iron 
Mesa Natural 
Gas 
Compressor 
Station 


UTA8 569325 4398535 148.542 295.389 10.00 2116.3 0.91 50.00 900.0 0.00 79.80 0.00 4.67 


Portable 
Rock Crusher 
#1 


UTA9 577453 4397322 156.451 294.316 6.00 1999.4 0.30 30.00 755.0 0.60 9.80 2.00 0.00 


Emma Park 
Natural Gas 
Treatment 
Plant 


UTA10 519871 4404833 100.442 300.886 6.00 2306.9 0.30 40.00 755.0 0.02 23.85 0.00 0.00 


Kastler 
Compressor 
Station  


UTA11 650260 4539180 225.178 432.890 10.00 2071.2 0.91 60.00 900.0 0.67 2264.37 0.00 3.82 


EcoDomaine 
Refining UTA12 578006 4315263 158.064 214.585 6.00 1291.0 0.30 30.00 755.0 25.59 21.76 0.66 0.00 


Skyline 7-8 
Natural Gas 
Compressor 
Station 


UTA13 475569 4368096 57.844 264.679 6.00 2163.5 0.30 30.00 755.0 0.00 20.48 0.00 0.00 


Natural Gas 
Processing 
Plant  


UTA14 648200 4317985 226.274 218.199 6.00 1344.9 0.30 30.00 755.0 0.00 12.56 0.00 0.00 


Natural Gas 
Compressor 
Station 


UTA15 624447 4323529 203.105 223.251 6.00 1601.1 0.30 30.00 755.0 0.60 7.50 0.00 0.60 


Federal 14-6 UTA16 623572 4325161 202.231 224.826 6.00 1629.8 0.30 30.00 755.0 0.60 7.50 0.00 0.60 
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Table 7-1.  Utah Emission Increases since 2004 and New Permitted Sources. 


Facility 
Model 


Number UTM E UTM N LCC X LCC Y 
Stk Ht 


(m) 
Elevation 


(m) 
Stk Dia 


(m) 
Exit Vel 


(m/s) 


Exit 
Temp 


(K) 
SO2 


(tons/yr) 
NOx 


(tons/yr) 
PM10 


(tons/yr) 
PM2.5 


(tons/yr) 
Natural Gas 
Compressor 
Station 
Westwater 
Station  UTA17 649600 4347000 227.219 246.419 6.00 1661.0 0.91 40.00 900.0 0.00 75.98 0.00 0.00 


Thompson 
Spring Pump 
Station 


UTA18 610400 4311800 189.610 211.653 6.00 1529.8 0.30 40.00 755.0 0.22 26.06 0.00 0.43 


Moab Pump 
Station UTA19 634700 4259100 213.988 160.728 6.00 1607.2 0.30 40.00 755.0 0.42 45.07 0.00 0.81 


Grand Gas 
Compressor 
Station  


UTA20 649321 4326445 227.243 226.439 6.00 1401.2 0.30 30.00 755.0 0.05 29.64 0.00 0.82 


McCook 
Ridge Cell 
Tower 


UTA21 521803 4415024 102.194 310.804 6.00 2670.7 0.30 30.00 755.0 0.00 10.91 0.01 0.00 


Geary 
Construction, 
Inc 


UTA22 466800 4521000 47.585 412.970 6.00 2942.3 0.91 30.00 900.0 6.71 45.55 12.67 0.00 


American 
Skiing 
Company-
Utah 


UTA23 459000 4498000 40.283 390.581 6.00 2970.8 0.91 50.00 900.0 4.53 50.22 4.29 0.00 


Rees’s 
Enterprise UTA24 466000 4530000 46.706 421.685 6.00 2821.8 0.91 30.00 900.0 11.04 25.96 14.79 0.00 
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Table 7-2 NEPA Sources for Cumulative Analysis 


Project Model ID 
Elevation 


(m) 
SO2 


(tons/year) 
NOX 


(tons/year) 
PM10 


(tons/year) 
PM2.5 


(tons/year) Model Area (m2) 
        
LCU EA RFD1 1716.3 1.9 371.7 515.6 110.4 113,325,151 
Bonanza EA UTRFD2 1495 2.6 169.7 214.8 43.2 44,188,650 
Love Unit EA UTRFD3 1595.4 4.4 373.7 337.4 69.7 45,291,748 
Castle Peak/8Mile EIS UTRFD4 1858.2 36.6 2642.4 106.9 45.8 208,062,444 
Greater Deadman Bench 
EIS UTRFD5 1421.5 13.3 1276.6 824.8 179.1 525,359,216 


Chapita Wells/Stagecoach 
Area EIS UTRFD6 1483.6 2.4 239.2 432.0 90.9 103,101,914 


North Alger EA  UTRFD7 1473.1 3.6 335.3 227.6 47.1 48,952,512 
West Bonanza UTRFD8 1637.6 0.9 139.1 126.4 31.7 97,978,272 
RDG EIS UTRFD9 1890.1 0.0 25.7 0.0 1.4 332,430,592 
North Alger EA UTRFD10 1613.3 0.5 34.2 8.1 1.6 8,291,360 
Figure 4 EA CORFD11 2514 102.0 494.1 438.6 91.2 82,907,485 
EGL Shale Oil EA CORFD13 2109 152.3 63.2 8.9 2.3 648,025 
Spalding Peak EA CORFD14 2823 0.2 23.7 53.6 10.6 36,965,140 
Hells Gulch EA CORFD15 2330 6.8 109.2 265.0 46.6 13,875,850 
Gant Gulch EA CORFD17 2328 3.4 206.8 164.6 34.5 14,067,030 
Orchard Unit EA CORFD18 1700 2.9 172.4 138.1 28.9 32,651,563 
Grass Mesa EA CORFD19 2447 4.3 269.1 121.3 28.5 49,098,252 
Castle Springs EA CORFD20 1951 3.4 218.4 146.7 31.8 19,856,988 
West Brundage EA UTRFD21 2448.4 2.6 111.0 53.6 14.6 42,850,674 
Roosevelt Unit EA UTRFD22 1680.1 0.9 55.1 44.6 9.3 15,026,317 
Tabby Canyon EA UTRFD23 2480.2 0.8 35.5 42.3 11.9 6,704,105 
North Hill Creek EA UTRFD24 2237 0.0 434.6 0.8 6.4 176,677,200 
Sowers Canyon EA UTRFD25 2140.9 0.6 108.5 139.8 30.0 91,956,282 
EOG Exploratory EA UTRFD26 2631.1 0.4 11.3 11.2 0.6 346,928,850 
Kings Canyon EA UTRFD27 1507 7.0 502.0 54.7 13.8 101,284,096 
Rock House EA UTRFD28 1698 0.0 13.0 123.0 20.0 12,880,921 
Rye Patch EA UTRFD29 1698 0.0 14.5 0.0 0.0 22,401,289 
West Tavaputs EIS UTRFD30 1698 0.7 352.6 1666.2 276.1 381,320,975 
Hightower EA CORFD31A 2467 0.0 0.0 0.5 0.1 2,389,579 
Hightower EAA CORFD31B 2372 0.0 0.0 0.5 0.1 2,409,781 
Hightower EAB CORFD31C 2607 0.0 0.0 0.5 0.1 2,428,273 
 







Far-Field Air Quality Technical Support Document 


I-73 


 
Table 7-3. Utah Tribal Emissions 


Model 
ID 


Tribal 
Source 
Name LCCX LCCY 


Stack 
Height 


(m) 
Elevation 


(m) 


Stack 
Diameter 


(m) 


Exhaust 
Velocity 


(m/s) 
Temp 


(K) 
SO2 


(tons/yr) 
NOx 


(tons/yr) 
PM10 


(tons/yr) 
PM2.5 


(tons/yr) 
TRTV1  Kerr McGee 


Cottonwood Wash                201.71 326.343 6 1510 0.91 30 755 0 89 2 0 


TRTV2  Kerr McGee Ouray                     204.789 332.643 6 1431 0.91 30 755 0 70 1 0 


TRTV3  Canyon Gas Mesa 
Tap                    192.366 323.37 6 1495.2 0.91 30 755 0 3 0 0 


TRTV4  Deseret Power 
Bonanza                   222.176 334.763 60.2 1531.3 2.744 17 431 0 49 55 0 


TRTV5  Questar Island                      187.877 320.824 5 1524 0.4 30 700 0 242 1 0 
TRTV6  Questar Chapita                      211.336 329.536 6 1467 0.91 40 900 0 90 0 0 
TRTV7  Questar Riverbend                     183.124 319.121 5 1584.4 0.4 30 700 0 84 0 0 
TRTV8  Questar Wonsits                      205.07 330.825 6 1474.9 0.91 30 755 0 6 0 0 
TRTV9  Questar Fidlar                      209.037 329.526 6 1450.8 0.91 30 755 0 14 0 0 
TRTV10 Questar Flatrock                     188.282 276.992 6 2253 0.91 40 900 0 9 0 0 


TRTV11 
Wind River 
Resources North Hill 
Creek           


193.187 274.929 5 2273.2 0.4 30 700 0 40 1 0 


TRM1  Houston Exploration 
Rock hHuse 32-2            217.735 315.775 6 1585.6 0.91 30 755 0 8 0 0 


TRM2  


Slate River 
Resources Willow 
Creek Compressor 
Station #1 


200.716 292.807 5 1828.6 0.4 30 700 0 126 0 0 


TRM3  Ute/FNR LLC 
NOSR2                  183.241 290.874 6 1962 0.91 40 900 0 27 0 0 


TRM4  Rosewood 
Evacuation Creek              240.275 305.386 6 1760 0.3 15 500 0 2 0 0 


TRM5  


Newfield 
Exploration 
Sundance 
Compressor Station  


172.112 327.755 6 1539 0.91 40 900 0 18 0 0 


TRM6  
Questar Old Squaws 
Crossing Compressor 
Station   


184.44 315.941 6 1622 0.91 40 900 0 51 0 0 


TRM7  Kerr-McGee North 
Compressor Station         198.826 329.109 6 1469.9 0.91 40 900 0 18 0 0 
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Table 7-3. Utah Tribal Emissions 


Model 
ID 


Tribal 
Source 
Name LCCX LCCY 


Stack 
Height 


(m) 
Elevation 


(m) 


Stack 
Diameter 


(m) 


Exhaust 
Velocity 


(m/s) 
Temp 


(K) 
SO2 


(tons/yr) 
NOx 


(tons/yr) 
PM10 


(tons/yr) 
PM2.5 


(tons/yr) 


TRM8  
Kerr-McGee East 
Bench Compressor 
Station      


208.573 315.297 6 1694.7 0.91 40 900 0 44 0 0 


TRM9  Kerr-McGee East 
Compressor Station         214.578 321.751 6 1579.8 0.91 40 900 0 21 0 0 


 
 
Table 7-4. Colorado Point Sources (Increases from 2004 and New Permits) 
 
Model 
ID # Facility Pollutant 


Emissions 
(tpy) Stk Ht  


Stk 
Dia 
(m) 


Vel 
(m/s) 


Temp 
(K) Latitude Longitude LCC X LCC Y 


Elevation 
(m) 


0009 
Mid-America 
Pipeline Co Dove Cr 
Sta 


NO2 28.22 80.6 0.46 0.1 814 -108.96 37.83721 403.598 371.8177 2167.4 


0031 Valley View 
Hospital NO2 3.00 23.5 0.52 0.2 555 -107.322 39.53417 388.3322 283.2893 2068 


0045 Connell Resources 
Thompson Pit NO2 3.00 39.5 2.13 0.7 444 -106.958 40.49081 412.2379 387.9971 2003.7 


0056 
Public Service 
Company Indian 
Valley Sta 


NO2 7.40 9.4 0.37 0.1 563 -108.227 40.09859 310.0873 340.0925 1831.8 


0070 Muscanell 
Millworks, Inc. NO2 17.22 5.4 6.43 2.0 499 -108.673 37.47146 408.3321 299.5437 2135.8 


0095 Bill Barrett Corp - 
Koskie-Brumley NO2 24.93 49.7 0.00 0.0 780 -108.609 37.51756 290.1883 60.26902 2530.2 


0101 Lafarge West, Inc. - 
Powers Pit NO2 13.93 0.0 0.00 0.0 344 -107.192 39.41598 399.9239 271.2063 1986.9 


0125 Merrion Oil & Gas - 
Blue Gravel NO2 68.23 25.2 0.14 0.0 947 -107.571 40.72372 360.5393 410.0681 2040 


0128 West Texas - 
Piceance Creek Gp NO2 113.34 35.3 0.30 0.1 777 -108.192 39.8981 313.9696 318.6501 2220.3 


0186 Bill Barrett Corp - 
Mamm Creek Cs NO2 16.20 19.1 5.26 1.6 305 -107.709 39.49234 356.3286 276.9873 1774.5 


0248 
New Frontier 
Energy- Cf&I Corp. 
#1 


NO2 9.00 0.0 0.01 0.0 344 -107.329 40.98943 314.1607 318.099 2226.9 


0259 Questar Pipeline Co - 
Dark Canyon NO2 5.30 0.0 0.00 0.0 344 -108.192 39.89129 314.0121 317.9167 2227.4 


0263 Plains Exploration- 
Brush Creek Processi NO2 28.50 19.2 0.45 0.1 777 -107.834 39.29165 347.0393 254.8244 2309.4 
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Table 7-4. Colorado Point Sources (Increases from 2004 and New Permits) 
 
Model 
ID # Facility Pollutant 


Emissions 
(tpy) Stk Ht  


Stk 
Dia 
(m) 


Vel 
(m/s) 


Temp 
(K) Latitude Longitude LCC X LCC Y 


Elevation 
(m) 


0265 Bargath, Inc - Ryan 
Gulch Gas NO2 5.40 24.9 0.25 0.1 572 -108.335 39.89638 302.101 317.9135 1970.4 


0281 Roc Gas Company – 
Sagebrush NO2 31.00 43.4 0.34 0.1 722 -108.486 39.85102 289.836 312.4733 2163.1 


0287 Questar - E. 
Hiawatha Mancamp NO2 2.50 0.0 0.15 0.0 944 -108.62 40.98559 273.5608 434.0634 2155.2 


0291 Enterprise Gas Proc - 
Meeker Gas Plant NO2 5.60 20.0 0.30 0.1 1322 -108.324 39.95619 302.7072 324.3926 1962.9 


0305 
Enterprise Gas-
Piceance Dev. 
Project 


NO2 35.45 0.0 0.00 0.0 344 -108.291 39.85057 306.0237 313.1513 1957.2 


0313 South-Tex - Bass 
Yellow Creek NO2 14.62 0.0 0.00 0.0 344 -108.341 40.0116 301.0923 330.2958 1922.9 


0315 Elam Construction 
Inc-Craig Hma Plt NO2 10.18 0.0 0.00 0.0 805 -107.525 40.51016 365.5657 387.321 1917.4 


0322 
Rockies Express 
Pipeline, Llc – 
Meeker 


NO2 122.26 181.2 0.30 0.1 806 -108.293 39.9207 305.4875 320.6919 1942.1 


0332 Optigas, Inc- 
Fletcher Gas Plant NO2 2.31 0.0 0.00 0.0 345 -108.61 40.09014 278.4041 337.7731 1898.6 


0332 Optigas, Inc- 
Fletcher Gas Plant NO2 23.49 1.2 0.30 0.1 749 -108.61 40.09014 278.4041 337.7731 1898.6 


0353 
Public Service Co. 
Of Co. - Orchard 
Mesa 


NO2 2.96 12.6 0.25 0.1 841 -108.423 39.0485 298.9017 226.2461 1476.5 


0357 Williams Production 
Rmt Co. – Sharrard NO2 14.20 49.7 0.30 0.1 780 -107.896 39.50874 340.6607 277.9401 1690.1 


0358 Xto Energy, Inc. - 
Shults Gravel Pit NO2 6.19 0.0 0.23 0.1 305 -108.099 40.00734 321.0973 330.7761 1985.5 


0359 
Williams Production 
Rmt Co. -Hayes 
Gulch 


NO2 11.50 46.4 0.30 0.1 788 -108.051 39.46135 327.94 272.1876 1734.5 


0361 
Conocophillips Co - 
Temp Living 
Quarters 


NO2 87.90 82.0 0.00 0.0 833 -108.114 39.69864 321.5134 297.4879 2375.2 


0362 Williams Production 
Rmt Co - Webster Cs NO2 22.10 49.7 0.30 0.1 780 -107.978 39.48291 333.9676 274.8222 1692.8 


0363 Encana - East Mamm 
Creek Cs NO2 21.30 51.5 0.41 0.1 305 -107.724 39.48678 355.1015 276.3217 1805.8 


0364 Etc Canyon Pipeline- 
Cathedral C.S. NO2 39.50 15.5 0.00 0.0 527 -108.698 39.80191 272.4259 306.4398 2005.7 
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Table 7-4. Colorado Point Sources (Increases from 2004 and New Permits) 
 
Model 
ID # Facility Pollutant 


Emissions 
(tpy) Stk Ht  


Stk 
Dia 
(m) 


Vel 
(m/s) 


Temp 
(K) Latitude Longitude LCC X LCC Y 


Elevation 
(m) 


0365 Bargath, Inc.- 
Parachute NO2 109.20 49.7 0.30 0.1 780 -108.109 39.48602 323.0227 274.6109 1887.4 


0370 
Encana Gathering - 
Mamm Creek 
Conditioning 


NO2 4.52 280.4 0.30 0.1 861 -107.835 39.52676 345.6268 280.1418 1734.4 


0370 
Encana Gathering - 
Mamm Creek 
Conditioning 


NO2 6.25 46.7 0.30 0.1 861 -107.835 39.52676 345.6268 280.1418 1734.4 


0386 
Transcolorado Gas 
Tr Co - Whitewater 
Cs 


NO2 17.00 96.7 0.46 0.1 305 -108.395 38.9978 301.4979 220.8848 1507.8 


0395 Plains Exploration - 
Hell's Gulch NO2 50.10 53.5 0.32 0.1 807 -107.631 39.3061 363.9816 257.2847 2376.3 


0414 Plains Exploration - 
Laramie Ranch NO2 53.70 0.0 0.61 0.2 777 -107.911 39.20077 341.12 244.7041 2200 


0415 
Delta Petroleum 
Corporation - Vega 
Sta. 


NO2 19.43 0.0 0.37 0.1 958 -107.738 39.27586 355.1229 253.5425 2327.4 


0416 Halliburton Energy - 
Cameo Rail Spur NO2 4.53 0.0 0.00 0.0 344 -108.31 39.15491 307.821 238.1415 1678.9 


0420 Plains Exploration - 
Mcdaniel 11-16 Swd NO2 30.40 0.0 0.00 0.0 947 -107.848 39.289 345.8486 254.477 1680.2 


0421 Plains Exploration - 
Ziegal 7-1 Swd Fac NO2 30.40 0.0 0.00 0.0 947 -107.917 39.2062 340.5214 245.2603 2161.1 


0422 Halliburton Energy 
Svcs - Barite Storage NO2 3.10 10.9 0.10 0.0 861 -108.759 39.16616 270.1549 237.7368 1376.1 


0447 Plains Exploration- 
Alkali Creek C.S. NO2 81.30 0.0 0.00 0.0 779 -107.645 39.35481 362.4516 262.4634 2224.6 


0684 Williams Prod Rmt - 
Riley Cs NO2 17.60 49.7 0.30 0.1 780 -108.102 39.47857 323.6548 273.8372 1750.8 


0689 
Williams Prod Rmt 
Co. - Cottonwood 
Point 


NO2 66.30 49.7 0.30 0.1 780 -107.98 39.48657 333.7745 275.1988 1750.8 


0779 Williams Production 
Rmt - Rulison Cs NO2 4.30 58.0 0.30 0.1 780 -108.13 39.49673 321.1519 275.6777 2008 


0831 Oxy Usa Wtp Lp - 
Conn Creek Gas NO2 77.58 49.5 0.24 0.1 305 -108.25 39.48291 311.2541 273.7168 2220 


0832 Williams Production 
Rmt – Callahan NO2 102.00 49.7 0.30 0.1 780 -108.088 39.46781 324.8733 272.7348 1801.7 


0833 Williams Production 
Rmt – Clough NO2 68.00 49.7 0.30 0.1 780 -107.891 39.5199 340.9917 279.1623 1753.5 
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Table 7-4. Colorado Point Sources (Increases from 2004 and New Permits) 
 
Model 
ID # Facility Pollutant 


Emissions 
(tpy) Stk Ht  


Stk 
Dia 
(m) 


Vel 
(m/s) 


Temp 
(K) Latitude Longitude LCC X LCC Y 


Elevation 
(m) 


0834 Williams Production 
Rmt – Jangles NO2 68.00 49.7 0.30 0.1 780 -108.13 39.50419 321.133 276.4816 2080 


0897 Bargath, Inc- Hyrup 
Prod Facility NO2 74.41 0.0 0.30 0.1 773 -108.063 39.36904 327.4731 262.1975 1807.9 


0924 Bill Barrett Corp - 
Tank # 16885/16902 NO2 2.49 78.9 0.10 0.0 944 -107.609 39.48927 364.7435 277.1097 2116.1 


0932 Williams Production 
Rmt-Heath Cs NO2 115.80 49.7 0.30 0.1 5055 -107.886 39.49797 276.8226 276.8226 2311.4 


0937 Antero Resources Ii, 
Park B Pad NO2 2.69 45.2 0.31 0.1 780 -107.701 39.54061 356.7694 282.2233 1695.7 


0954 Encana Oil & Gas - 
Naturita Creek NO2 3.00 16.0 0.43 0.1 305 -108.228 38.17238 319.745 132.4793 2238.6 


1029 Williams Production 
- Mc Nary NO2 115.80 49.7 0.30 0.1 780 -107.862 39.52207 346.4489 168.2551 1766.2 


1033 Chevron USA Inc NO2 12.80 0.0 0.30 0.1 761 -108.342 39.56461 303.1922 282.1645 2231.8 


1326 
Williams Production-
Webster Hill Comp 
St 


NO2 122.67 67.5 0.46 0.1 782 -107.863 39.52325 343.3504 279.6446 1737.3 


1327 Williams Production-
Rabbit Brush NO2 177.82 67.4 0.46 0.1 782 -108.02 39.4789 330.4799 274.207 1692.6 


1350 Williams Production 
Rmt-Crawford Trail NO2 184.20 67.4 0.46 0.1 782 -108.185 39.50304 316.6767 273.5386 2366 


1389 
Bill Barrett-Ggu 
Rodreick 21b-31-691 
Swd 


NO2 7.90 213.4 0.20 0.1 338 -107.599 39.48929 365.5195 277.1543 1876.8 


1477 Bill Barrett -Bailey 
Compressor Station NO2 165.46 25.1 0.00 0.0 777 -107.646 39.50689 361.5088 278.8366 1787 


1513 
Chevron Usa-
Piceance Basin 25-4 
Well Pad 


NO2 35.32 19.2 0.00 0.0 793 -108.342 39.58995 303.0758 284.8946 2307.2 


1514 
Chevron Usa-
Piceance Basin 26-
Av Well Pa 


NO2 35.36 19.2 0.00 0.0 793 -108.356 39.5791 301.959 283.6729 2245.9 


2629 Cabot O&G Corp - 
Fossile Federal 1-13 NO2 22.84 4.3 0.30 0.1 877 -108.692 38.07514 280.5614 280.5614 2427.8 


2660 Encana (West) - Port 
Comp Eng Ce-P19 NO2 9.10 49.8 0.30 0.1 780 -108.118 39.16742 323.9361 240.2509 1783.1 


0009 Twentymile Coal 
Co.- Foidel Creek PM10 27.66 0.0 0.00 0.0 344 -107.075 40.34581 403.598 371.8177 2167.4 


0078 Oldcastle Sw Group 
- Anderson Pit PM10 10.65 0.0 0.00 0.0 344 -108.037 38.76274 332.8661 196.9581 1540.2 
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Table 7-4. Colorado Point Sources (Increases from 2004 and New Permits) 
 
Model 
ID # Facility Pollutant 


Emissions 
(tpy) Stk Ht  


Stk 
Dia 
(m) 


Vel 
(m/s) 


Temp 
(K) Latitude Longitude LCC X LCC Y 


Elevation 
(m) 


0092 Encana (West) - 
Hamilton Creek Cs PM10 2.12 41.1 0.34 0.1 305 -108.47 38.11177 299.4057 124.999 2029.2 


0101 Lafarge West, Inc. - 
Powers Pit PM10 19.18 0.0 0.00 0.0 344 -107.192 39.41598 399.9239 271.2063 1986.9 


0128 West Texas - 
Piceance Creek Gp PM10 1.90 87.0 2.44 0.7 773 -108.192 39.8981 313.9696 318.6501 2220.3 


0248 
New Frontier 
Energy- Cf&I Corp. 
#1 


PM10 2.20 0.0 0.01 0.0 344 -107.329 40.98943 314.1607 318.099 2226.9 


0291 Enterprise Gas Proc - 
Meeker Gas Plant PM10 15.20 0.1 1.74 0.5 861 -108.324 39.95619 302.7072 324.3926 1962.9 


0305 
Enterprise Gas-
Piceance Dev. 
Project 


PM10 1.30 0.0 0.00 0.0 344 -108.291 39.85057 306.0237 313.1513 1957.2 


0322 
Rockies Express 
Pipeline, Llc – 
Meeker 


PM10 7.34 133.3 0.30 0.1 796 -108.293 39.9207 305.4875 320.6919 1942.1 


0327 
Colowyo Coal Co-
Rtea South Taylor 
Projec 


PM10 685.00 0.0 0.00 0.0 345 -107.849 40.18612 340.83 351.0472 2362.1 


0365 Bargath, Inc.- 
Parachute PM10 9.50 49.7 0.30 0.1 780 -108.109 39.48602 323.0227 274.6109 1887.4 


0411 M. A. Concrete - 20 
Road Gravel Pit PM10 5.59 0.0 0.00 0.0 344 -108.68 39.12633 276.9157 233.7104 1396.7 


0414 Plains Exploration - 
Laramie Ranch PM10 1.24 0.0 0.61 0.2 777 -107.911 39.20077 341.12 244.7041 2200 


0447 Plains Exploration- 
Alkali Creek C.S. PM10 1.77 0.0 0.00 0.0 779 -107.645 39.35481 362.4516 262.4634 2224.6 


0831 Oxy Usa Wtp Lp - 
Conn Creek Gas PM10 2.21 49.5 0.24 0.1 305 -108.25 39.48291 311.2541 273.7168 2220 


0832 Williams Production 
Rmt – Callahan PM10 2.35 49.7 0.30 0.1 780 -108.088 39.46781 324.8733 272.7348 1801.7 


0833 Williams Production 
Rmt – Clough PM10 1.39 49.7 0.30 0.1 780 -107.891 39.5199 340.9917 279.1623 1753.5 


0834 Williams Production 
Rmt – Jangles PM10 1.55 49.7 0.30 0.1 780 -108.13 39.50419 321.133 276.4816 2080 


0897 Bargath, Inc- Hyrup 
Prod Facility PM10 2.02 0.0 0.30 0.1 773 -108.063 39.36904 327.4731 262.1975 1807.9 


0932 Williams Production 
Rmt-Heath Cs PM10 2.40 49.7 0.30 0.1 5055 -107.886 39.49797 276.8226 276.8226 2311.4 
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Table 7-4. Colorado Point Sources (Increases from 2004 and New Permits) 
 
Model 
ID # Facility Pollutant 


Emissions 
(tpy) Stk Ht  


Stk 
Dia 
(m) 


Vel 
(m/s) 


Temp 
(K) Latitude Longitude LCC X LCC Y 


Elevation 
(m) 


1030 Williams Production 
- Wheeler Gulch PM10 1.90 49.7 0.30 0.1 780 -108.095 39.48997 324.1355 275.0916 1896 


1326 
Williams Production-
Webster Hill Comp 
St 


PM10 4.86 67.5 0.46 0.1 782 -107.863 39.52325 343.3504 279.6446 1737.3 


1327 Williams Production-
Rabbit Brush PM10 5.53 67.4 0.46 0.1 782 -108.02 39.4789 330.4799 274.207 1692.6 


1350 Williams Production 
Rmt-Crawford Trail PM10 5.86 67.4 0.46 0.1 782 -108.185 39.50304 316.6767 273.5386 2366 


1389 
Bill Barrett-Ggu 
Rodreick 21b-31-691 
Swd 


PM10 1.70 213.4 0.20 0.1 338 -107.599 39.48929 365.5195 277.1543 1876.8 


1477 Bill Barrett -Bailey 
Compressor Station PM10 6.95 25.1 0.00 0.0 777 -107.646 39.50689 361.5088 278.8366 1787 


1515 
Chevron Usa-
Piceance Basin 35-
Av Well Pa 


PM10 0.42 19.2 0.00 0.0 793 -108.356 39.57551 283.286 283.286 2443.8 


2629 Cabot O&G Corp - 
Fossile Federal 1-13 PM10 0.05 4.3 0.30 0.1 877 -108.692 38.07514 280.5614 280.5614 2427.8 


0070 
Oldcastle Sw Group, 
Dba B&B 
Excavating 


SO2 2.36 0.0 0.00 0.0 344 -107.071 39.67359 408.3321 299.5437 2135.8 


0139 
Oldcastle Sw Group 
Dba United Co Of 
Mesa 


SO2 14.00 28.4 0.96 0.3 438 -108.628 39.10054 281.4027 231.1118 1391.9 


0146 
Kc Asphalt, Llc -
Grand Junction 
Facility 


SO2 14.29 0.0 0.41 0.1 527 -108.57 39.05954 286.4941 226.8988 1470.8 


0306 
Shell Frontier - 
Mahogany Research 
Project 


SO2 43.10 3.8 0.18 0.1 890 -108.602 39.87815 280.0899 314.9823 2346.3 


0315 Elam Construction 
Inc-Craig Hma Plt SO2 2.79 0.0 0.00 0.0 805 -107.525 40.51016 365.5657 387.321 1917.4 


0322 
Rockies Express 
Pipeline, Llc – 
Meeker 


SO2 10.04 27.5 1.22 0.4 813 -108.293 39.9207 305.4875 320.6919 1942.1 


0361 
Conocophillips Co - 
Temp Living 
Quarters 


SO2 2.90 82.0 0.00 0.0 833 -108.114 39.69864 321.5134 297.4879 2375.2 


1389 
Bill Barrett-Ggu 
Rodreick 21b-31-691 
Swd 


SO2 1.60 213.4 0.20 0.1 338 -107.599 39.48929 365.5195 277.1543 1876.8 
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Table 7-5. Colorado Cumulative Area Sources 


Facility Operations 
Model 
ID 


PM10 
(tons/yr) 


PM2.5 
(tons/yr) 


Modeled 
Side (m) 


Modeled 
Area (m2) LCC E LCC N 


Elevation 
(m) 


Oldcastle Sw Group Dba 
Telluride Gravel Concrete Batch Plant 600 2.01 0.40 500 250000 348.8812 109.32224 2769.5 


Hayden Gulch Terminal Inc 
Material Hndlng, 
Stockpiling From Loadout 
Facility 


1300 71.00 14.20 300 90000 385.62 372.62777 2234.5 


Delta County Lemoine Gravel Pit Gravel Pit 2500 4.03 0.81 500 250000 361.7998 204.78468 1720.7 
Oldcastle Sw Group – Anderson 
Pit 


Mat Extract, Hndlng, 
Stockpiling And Trans Pts 7800 10.65 2.13 500 250000 332.8661 196.95813 1540.2 


Precision Exca-Camilletti Milner 
#2 Pit Fugitive Emissions 7900 28.31 5.66 500 250000 407.7351 385.76929 2059.8 


Lafarge West, Inc. - Powers Pit Gravel Pit 10100 19.18 3.84 500 250000 399.9239 271.20631 1986.9 


Parkerson Construction Inc Sand And Gravel Surface 
Mining Operation 10233 3.30 0.66 500 250000 326.6043 242.38674 1726.5 


Colowyo Coal Co-Rtea South 
Taylor Projec Open Pit Coal Mine 10327 685.00 137.00 5000 25000000 340.83 351.04723 2362.1 
Connell Resources - White River 
City Pit 


Material Extraction, 
Handling Stockpiling Etc 10329 18.63 3.73 500 250000 310.0845 340.09809 1831.9 


Oldcastle Sw Group - Berry Pit Sand And Gravel Pit 10339 10.62 2.12 500 250000 332.0998 326.358 2100.6 
Xto Energy, Inc. - Shults Gravel 
Pit Gravel Pit 10358 9.31 1.86 500 250000 321.0973 330.77607 1985.5 


Lafarge West - Mamm Creek Pit Gravel Pit 10364 10.28 2.06 500 250000 354.0067 281.30987 1670.5 
Grand Junction Concrete Pipe-
Batch Plt 


Concrete Batching 
Operation 10409 1.89 0.38 1000 1000000 281.7308 230.91002 1390.3 


M. A. Concrete - 20 Road Gravel 
Pit 


Sand And Gravel Pit 
Operations 10411 5.59 1.12 500 250000 276.9157 233.71039 1396.7 


Halliburton Energy - Cameo Rail 
Spur 


Material Handling, 
Hauling, And Transfer 
Points 


10416 10.76 2.15 300 90000 307.821 238.14149 1678.9 


Oldcastle Dba United Co - 
Chambers Pit 


Mat Extraction, Hndlng, 
Stockpiling 10785 9.93 1.99 500 250000 352.0451 281.10654 1699.3 
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7.2 PROCESSING CALPUFF MODEL RESULTS 
 
In order to obtain data useful for comparing to standards and levels of acceptable change (LACs), the 
CALPUFF model output files were processed with the CALPOST model and associated utilities. Two 
utility programs were applied in order to prepare the CALPUFF results for use in CALPOST.  
 
The cumulative emission inventory consisted of 173 point sources and 48 area sources. For faster 
computation, the sources were divided into two files for separate CALPUFF runs. The APPEND utility 
was applied to combine the individual half-year data periods into single annual runs. For each model run, 
the append utility was applied individually for pollutant concentration, dry deposition flux, and wet 
deposition flux data. 
 
The CALSUM utility was applied to add the files from the first and second cumulative runs and each 
alternative to form full cumulative output files. Then, the POSTUTIL utility was used to calculate each 
pollutant concentration, dry deposition flux, and wet deposition flux data. 
 
Following the preparation of the CALPUFF files with the APPEND, CALSUM and POSTUTIL utilities, 
the CALPOST program was applied to determine the predicted pollutant concentrations, deposition fluxes 
and visibility impacts for each area of special concern.  
 
The visibility assessment methodology utilized for this analysis utilized the BLM suggested method for 
performing visibility impact assessments (Scott Archer, email and personal communication, 3-25-2008). 
This method involved a first level screening analysis for visibility following the recommendations in the 
FLAG (2000) Guideline document. Specifically, this analysis compared daily modeled primary (PMC 
and PM2.5) and secondary (sulfate and nitrate) particulate matter concentrations to seasonal “natural” 
background conditions and monthly relative humidity (f[RH]) values. This method utilizes the “Method 
6” technique recommended in FLAG. From this comparison, a potential change in deciview was 
calculated. FLAG identified a 0.5 dv (5 percent change in extinction) threshold as the “Limit of 
Acceptable Change” (LAC) for a single source impact, and a 1.0 deciview (10 percent change in 
extinction) threshold for the cumulative impacts of several sources. 
 
Visibility impacts were evaluated at both mandatory Federal Class I areas and at specific Class II areas of 
concern as listed in Table 4-1. The Class II areas included in this analysis were included at the request of 
some of the members of the stakeholder group (National Park Service, US Forest Service, etc.). These 
Class II areas have no visibility protection under local, State, or Federal laws. These areas are included in 
the analysis strictly to meet the disclosure requirements under NEPA and to provide decision-makers with 
sufficient information. 
 
Modeled concentrations were first compared to “natural” background conditions as recommended in the 
FLAG (2000) Guideline document using the visibility Method 6. Since the analysis was conducted for 
multiple emission sources simultaneously, the FLAG 10-percent change in extinction (1.0 deciview) “just 
noticeable change” threshold was used to assess the significance of potential impacts.  
 
The screening analysis indicated that predicted changes in visibility exceeded the 1.0 deciview LAC on 
more than one day per year. Therefore, a daily refined analysis was conducted based on hourly 
IMPROVE optical monitoring data measured at Canyonlands National Park and in the White River 
National Forest.  
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The other parameters were calculated in the same manner described for the Proposed Action and 
alternatives in Section 5.0. The results are presented in the following tables.  
 


Table 7-6. GASCO Cumulative with Alternative A Screening Visibility Impacts 


Area of Special 
Concern (Class) 


2001 2002 2003 
Days 
Δ dV 
>0.5 


Days 
Δ dV 
>1.0 


Max Δ 
dV 


Days 
Δ dV 
>0.5 


Days 
Δ dV 
>1.0 


Max Δ 
dV 


Days 
Δ dV 
>0.5 


Days 
Δ dV 
>1.0 


Max Δ 
dV 


Arches NP (I) 33 15 2.66 48 22 2.58 46 20 2.84 
Black Canyon (I) 11 3 1.32 23 7 1.87 11 2 1.59 


Canyonlands NP (I) 30 17 2.52 32 14 3.05 33 12 2.47 
Capitol Reef (I) 17 5 3.00 11 4 1.93 9 2 1.19 


Flat Tops (I) 31 9 1.65 55 13 1.78 50 10 2.02 
LaGarita (I) 0 0 0.34 3 0 0.85 2 0 0.56 


Marron Bells (I) 20 2 1.19 33 4 1.95 18 4 1.88 
Weminuche (I) 8 0 0.73 16 4 1.35 8 1 1.10 


West Elk (I) 1 0 0.64 2 0 0.62 2 0 0.59 
Colorado NM (II) 36 14 2.11 61 22 2.65 51 17 2.59 
Dinosaur NM (II) 262 200 8.46 243 180 11.02 220 167 8.66 


Flaming Gorge NRA 
(II) 90 33 5.95 88 48 4.55 60 27 4.74 


High Uintas WA (II) 30 7 1.19 58 39 6.67 32 15 5.31 
Ouray NWR (II) 361 347 12.75 363 361 19.18 361 354 18.14 


Raggeds (II) 12 1 1.27 24 4 1.82 16 2 1.24 
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Table 7-7. GASCO Cumulative with Alternative B Screening Visibility Impacts 


Area of Special 
Concern (Class) 


2001 2002 2003 
Days 
Δ dV 
>0.5 


Days 
Δ dV 
>1.0 


Max Δ 
dV 


Days 
Δ dV 
>0.5 


Days 
Δ dV 
>1.0 


Max Δ 
dV 


Days 
Δ dV 
>0.5 


Days 
Δ dV 
>1.0 


Max Δ 
dV 


Arches NP (I) 33 13 2.45 47 16 2.39 40 17 2.65 
Black Canyon (I) 10 3 1.29 22 7 1.69 9 2 1.51 


Canyonlands NP (I) 27 16 2.33 29 11 2.64 30 10 2.26 
Capitol Reef (I) 14 4 2.75 9 4 1.73 9 2 1.07 


Flat Tops (I) 29 6 1.62 48 13 1.67 46 10 1.89 
LaGarita (I) 0 0 0.33 3 0 0.77 1 0 0.55 


Marron Bells (I) 19 2 1.14 30 3 1.87 18 4 1.79 


Weminuche (I) 7 0 0.72 13 4 1.24 8 1 1.04 


West Elk (I) 1 0 0.63 2 0 0.60 2 0 0.57 
Colorado NM (II) 31 12 2.75 55 19 2.54 44 15 2.44 


Dinosaur NM (II) 256 180 8.03 232 168 10.44 209 150 8.43 
Flaming Gorge NRA 


(II) 82 29 5.94 81 41 4.21 59 27 4.55 


High Uintas WA (II) 26 6 1.42 55 35 5.82 31 14 4.98 


Ouray NWR (II) 361 346 11.72 363 360 17.56 361 353 16.79 


Raggeds (II) 11 1 1.25 23 8 1.82 15 1 1.15 
 
 


Table 7-8. GASCO Cumulative with Alternative C Screening Visibility Impacts 


Area of Special 
Concern (Class) 


2001 2002 2003 
Days 
Δ dV 
>0.5 


Days 
Δ dV 
>1.0 


Max Δ 
dV 


Days 
Δ dV 
>0.5 


Days 
Δ dV 
>1.0 


Max Δ 
dV 


Days 
Δ dV 
>0.5 


Days 
Δ dV 
>1.0 


Max Δ 
Dv 


Arches NP (I) 33 15 2.74 49 23 2.66 46 21 2.94 
Black Canyon (I) 12 3 1.33 25 7 1.95 12 2 1.64 


Canyonlands NP (I) 31 17 2.60 33 14 3.21 33 13 2.56 
Capitol Reef (I) 17 6 3.12 12 6 2.02 9 3 1.24 


Flat Tops (I) 32 9 1.69 56 13 1.82 53 10 2.08 
LaGarita (I) 0 0 0.34 4 0 0.89 2 0 0.56 


Marron Bells (I) 21 2 1.21 33 6 1.99 18 4 1.92 
Weminuche (I) 8 0 0.73 16 4 1.40 9 1 1.14 


West Elk (I) 2 0 0.65 3 0 0.65 2 0 0.59 
Colorado NM (II) 37 14 2.16 62 23 2.72 55 17 2.71 
Dinosaur NM (II) 265 202 8.66 246 181 11.22 222 171 8.78 


Flaming Gorge NRA 
(II) 94 36 5.96 89 51 4.77 62 29 4.84 


High Uintas WA (II) 30 8 1.61 59 40 7.05 32 16 5.53 
Ouray NWR (II) 361 347 13.39 363 361 19.88 361 354 18.88 


Raggeds (II) 12 1 1.28 26 5 1.83 16 2 1.28 
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Table 7-9. GASCO Cumulative with Alternative D Screening Visibility Impacts 


Area of Special 
Concern (Class) 


2001 2002 2003 
Days 
Δ dV 
>0.5 


Days 
Δ dV 
>1.0 


Max Δ 
dV 


Days 
Δ dV 
>0.5 


Days 
Δ dV 
>1.0 


Max Δ 
dV 


Days 
Δ dV 
>0.5 


Days 
Δ dV 
>1.0 


Max Δ 
dV 


Arches NP (I) 29 12 2.237 43 15 2.225 39 15 2.447 
Black Canyon of the 


Gunnison WA (I) 9 3 1.267 21 7 1.583 8 1 1.415 


Canyonlands NP (I) 24 12 2.15 27 8 2.411 27 9 2.041 
Capitol Reef NP (I) 13 3 2.482 8 2 1.58 8 0 0.969 
Flat Tops WA (I) 23 6 1.61 45 12 1.594 41 10 1.746 
La Garita WA (I) 0 0 0.318 2 0 0.717 1 0 0.536 


Maroon Bells-
Snowmass WA (I) 15 2 1.094 30 3 1.872 17 4 1.701 


Weminuche WA (I) 1 0 0.608 2 0 0.592 1 0 0.56 
West Elk WA (I) 7 0 0.711 12 1 1.162 8 0 0.973 
Dinosaur NM (II) 243 167 7.562 230 166 10.064 200 143 8.133 
Colorado NM (II) 29 12 2 52 17 2.441 43 13 2.315 


Flaming Gorge NRA 
(II) 71 25 5.917 77 40 4.003 53 21 4.296 


Ouray NWR (II) 361 346 11.558 363 360 16.533 361 353 15.568 
Ragged WA (II) 8 1 1.227 21 2 1.816 13 1 1.055 


High Uintas WA (II) 23 4 1.271 53 32 5.167 25 12 4.506 
 


Table 7-10. GASCO Cumulative with Alternative E Screening Visibility Impacts 


Area of Special 
Concern (Class) 


2001 2002 2003 
Days 
Δ dV 
>0.5 


Days 
Δ dV 
>1.0 


Max Δ 
dV 


Days 
Δ dV 
>0.5 


Days 
Δ dV 
>1.0 


Max Δ 
dV 


Days 
Δ dV 
>0.5 


Days 
Δ dV 
>1.0 


Max Δ 
dV 


Arches NP (I) 33 15 2.68 48 23 2.60 46 21 2.86 


Black Canyon (I) 11 3 1.32 23 7 1.87 11 2 1.60 


Canyonlands NP (I) 30 17 2.52 32 14 3.06 32 13 2.49 


Capitol Reef (I) 17 5 3.02 11 5 1.93 9 2 1.20 


Flat Tops (I) 31 9 1.66 55 13 1.79 49 10 2.03 


LaGarita (I) 0 0 0.34 3 0 0.86 2 0 0.56 


Marron Bells (I) 20 2 1.19 33 4 1.95 18 4 1.89 


Weminuche (I) 8 0 0.73 16 4 1.36 8 1 1.11 


West Elk (I) 1 0 0.64 2 0 0.63 2 0 0.59 


Colorado NM (II) 33 14 2.11 61 23 2.67 49 17 2.62 


Dinosaur NM (II) 260 197 8.42 242 178 11.01 217 164 8.70 
Flaming Gorge NRA 


(II) 90 33 5.96 87 47 4.58 60 27 4.77 


High Uintas WA (II) 30 7 1.55 58 39 6.74 32 15 5.36 


Ouray NWR (II) 361 347 12.69 363 361 19.14 361 353 18.04 


Raggeds (II) 12 1 1.27 25 4 1.82 16 2 1.25 
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Table 7-11. GASCO Cumulative with Alternative A Refined Visibility Impacts 


Area of Special 
Concern (Class) 


2001 2002 2003 
Days 


Δ dV >0.5 
Days 


Δ dV >1.0 
Days 


Δ dV >0.5 
Days 


Δ dV >1.0 
Days 


Δ dV >0.5 


Days 
Δ dV 
>1.0 


Arches NP (I) 5 2 15 3 23 2 
Black Canyon (I) 13 4 22 5 15 4 
Canyonlands NP 


(I) 9 2 12 2 12 1 
Capitol Reef (I) 3 0 5 0 0 0 


Flat Tops (I) 24 6 48 14 45 15 
LaGarita (I) 0 0 1 0 1 0 


Marron Bells (I) 20 4 33 4 21 5 
Weminuche (I) 2 0 2 0 1 0 


West Elk (I) 8 0 14 4 11 2 
Colorado NM (II) 8 1 20 2 19 5 
Dinosaur NM (II) 266 188 234 173 220 163 


Flaming Gorge 
NRA (II) 84 29 81 42 67 34 


High Uintas WA 
(II) 24 7 61 39 31 17 


Ouray NWR (II) 36 350 364 353 360 349 
Raggeds (II) 11 2 25 5 17 5 
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Table 7-12. GASCO Cumulative with Alternative B Refined Visibility Impacts 


Area of Special 
Concern (Class) 


2001 2002 2003 
Days 


Δ dV >0.5 
Days 


Δ dV >1.0 
Days 


Δ dV >0.5 
Days 


Δ dV >1.0 
Days 


Δ dV >0.5 


Days 
Δ dV 
>1.0 


Arches NP (I) 5 2 10 1 19 2 


Black Canyon (I) 11 4 20 4 10 3 


Canyonlands NP 
(I) 4 1 8 1 7 1 


Capitol Reef (I) 3 0 1 1 0 0 


Flat Tops (I) 25 5 40 12 43 13 


LaGarita (I) 0 0 0 0 1 0 


Marron Bells (I) 19 3 22 4 19 5 


Weminuche (I) 2 0 1 0 1 0 
West Elk (I) 8 0 11 4 11 1 


Colorado NM (II) 7 1 14 1 17 4 
Dinosaur NM (II) 259 173 221 164 212 143 


Flaming Gorge 
NRA (II) 77 26 78 41 64 31 


High Uintas WA 
(II) 20 4 52 33 29 15 


Ouray NWR (II) 360 350 354 352 360 349 
Raggeds (II) 11 2 0 0 16 3 
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Table 7-13. GASCO Cumulative with Alternative C Refined Visibility Impacts 


Area of Special 
Concern (Class) 


2001 2002 2003 
Days 


Δ dV >0.5 
Days 


Δ dV >1.0 
Days 


Δ dV >0.5 
Days 


Δ dV >1.0 
Days 


Δ dV >0.5 


Days 
Δ dV 
>1.0 


Arches NP (I) 5 2 15 3 23 3 


Black Canyon (I) 14 4 22 6 12 4 


Canyonlands NP 
(I) 10 2 12 3 14 1 


Capitol Reef (I) 3 0 5 0 2 0 


Flat Tops (I) 28 6 49 15 47 16 


LaGarita (I) 0 0 1 0 1 0 


Marron Bells (I) 20 5 34 4 21 7 


Weminuche (I) 8 0 1 0 1 0 
West Elk (I) 7 0 15 4 12 2 


Colorado NM (II) 8 1 22 2 22 7 
Dinosaur NM (II) 269 193 237 180 222 164 


Flaming Gorge 
NRA (II) 91 31 89 50 68 34 


High Uintas WA 
(II) 25 7 61 40 33 17 


Ouray NWR (II) 360 350 364 355 360 349 
Raggeds (II) 9 1 15 3 18 5 
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Table 7-14. GASCO Cumulative with Alternative D Refined Visibility Impacts 


Area of Special 
Concern (Class) 


2001 2002 2003 
Days 


Δ dV >0.5 
Days 


Δ dV >1.0 
Days 


Δ dV >0.5 
Days 


Δ dV >1.0 
Days 


Δ dV >0.5 


Days 
Δ dV 
>1.0 


Arches NP (I) 5 1 10 1 14 2 
Black Canyon of 
the Gunnison WA 


(I) 
9 2 19 4 7 3 


Canyonlands NP 
(I) 4 0 7 0 5 0 


Capitol Reef NP 
(I) 2 0 1 0 0 0 


Flat Tops WA (I) 24 4 39 11 39 12 
La Garita WA (I) 0 0 1 0 1 0 


Maroon Bells-
Snowmass WA (I) 17 0 25 4 20 5 


Weminuche WA 
(I) 1 0 1 0 1 0 


West Elk WA (I) 4 0 10 2 11 1 
Dinosaur NM (II) 248 157 217 158 208 143 
Colorado NM (II) 6 1 12 0 18 3 


Flaming Gorge 
NRA (II) 66 24 75 41 57 28 


Ouray NWR (II) 360 346 364 351 361 350 
Ragged WA (II) 10 1 16 2 14 2 
High Uintas WA 


(II) 14 2 49 29 25 15 
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Table 7-15. GASCO Cumulative with Alternative E Refined Visibility Impacts 


Area of Special 
Concern (Class) 


2001 2002 2003 
Days 


Δ dV >0.5 
Days 


Δ dV >1.0 
Days 


Δ dV >0.5 
Days 


Δ dV >1.0 
Days 


Δ dV >0.5 


Days 
Δ dV 
>1.0 


Arches NP (I) 5 2 15 3 22 2 


Black Canyon (I) 13 4 22 6 12 4 


Canyonlands NP 
(I) 9 2 12 3 13 1 


Capitol Reef (I) 3 0 5 0 1 0 


Flat Tops (I) 49 11 47 14 45 15 


LaGarita (I) 0 0 1 0 1 0 


Marron Bells (I) 20 4 33 4 21 6 


Weminuche (I) 2 0 13 1 1 0 
West Elk (I) 8 0 14 4 11 2 


Colorado NM (II) 8 1 18 2 21 5 
Dinosaur NM (II) 264 186 237 173 220 159 


Flaming Gorge 
NRA (II) 84 29 87 47 67 34 


High Uintas WA 
(II) 23 7 61 38 31 15 


Ouray NWR (II) 360 350 364 352 360 349 
Raggeds (II) 11 2 25 5 17 5 
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Table 7-16. GASCO Cumulative with Alternative A Acid Neutralization Capacity Impacts to High Elevation Lakes. 
 


Lake of 
Special Concern 


Baseline 
Lake 


Outlet 
ANC (A) 
(µeq/l) 


Annual 
Precipitation 


(P) 
(meters) 


Watershed 
(W) 


Catchment 
Area 


(hectares) 


Nitrogen 
(Dn) 


Deposition 
(kg/ha/yr) 


Sulfur (Ds) 
Deposition 
(kg/ha/yr) 


Lake 
Catchment 


Baseline 
ANC(o) 


(eq) 


Nitrogen 
(Hn) 


Deposition 
(eq/m2/yr) 


Sulfur (Hs) 
Deposition 
(eq/m2/yr) 


Total 
(Hdep) 


Deposition 
(eq) 


ANC 
Change 
(µeq/l) 


Percent 
ANC 


Change 


Model Year 2001 


Ned Wilson 38.5 1.020 9 3.01E-02 3.90E-03 2236.42650 8.9121E-05 2.4356E-05 3.31E+01 0.860679 1.48% 
Upper Ned Wilson 12.8 1.020 3 3.01E-02 3.90E-03 271.17312 2.1484E-04 2.4356E-05 1.21E+01 0.94613 4.47% 
Moon 51.5 1.020 251 1.31E-02 2.08E-03 88339.70100 9.3407E-05 1.2996E-05 5.22E+02 10.13432 0.59% 
Deep Creek 1 44.3 1.020 360 1.25E-02 2.05E-03 108988.63200 8.9121E-05 1.2806E-05 7.38E+02 16.6513 0.68% 
South Golden 111.0 1.020 112 8.82E-03 1.59E-03 84960.28800 6.2978E-05 9.9138E-06 1.78E+02 1.60057 0.21% 
Dean 57.3 1.020 117 8.59E-03 6.27E-03 45815.81940 4.4766E-05 3.9171E-05 7.33E+02 12.79725 1.60% 
Pine Island 95.6 1.020 192 9.01E-03 7.01E-03 125439.43680 6.4349E-05 4.3819E-05 1.35E+03 14.08096 1.07% 


Model Year 2002 


Ned Wilson 38.5 1.020 9 2.27E-02 3.49E-03 2236.42650 1.6200E-04 2.1843E-05 2.97E+01 0.77219 1.33% 
Upper Ned Wilson 12.8 1.020 3 2.27E-02 3.49E-03 271.17312 1.6200E-04 2.1843E-05 1.09E+01 0.848193 4.00% 
Moon 51.5 1.020 251 9.19E-03 1.71E-03 88339.70100 6.5615E-05 1.0715E-05 4.30E+02 8.355798 0.49% 
Deep Creek 1 44.3 1.020 360 9.37E-03 1.83E-03 108988.63200 6.6909E-05 1.1438E-05 6.59E+02 14.87154 0.60% 
South Golden 111.0 1.020 112 6.21E-03 1.57E-03 84960.28800 4.4331E-05 9.8106E-06 1.76E+02 1.583897 0.21% 
Dean 57.3 1.020 117 8.27E-03 5.79E-03 45815.81940 5.9057E-05 3.6207E-05 6.78E+02 11.82899 1.48% 
Pine Island 95.6 1.020 192 8.53E-03 6.42E-03 125439.43680 6.0914E-05 4.0113E-05 1.23E+03 12.89 0.98% 


Model Year 2003 


Ned Wilson 38.5 1.020 9 3.49E-02 5.47E-03 2236.42650 2.4944E-04 3.4169E-05 4.65E+01 1.207929 2.08% 
Upper Ned Wilson 12.8 1.020 3 3.49E-02 5.47E-03 271.17312 2.4944E-04 3.4169E-05 1.70E+01 1.326791 6.26% 
Moon 51.5 1.020 251 1.55E-02 2.81E-03 88339.70100 1.1066E-04 1.7564E-05 7.05E+02 13.69662 0.80% 
Deep Creek 1 44.3 1.020 360 1.40E-02 2.66E-03 108988.63200 9.9743E-05 1.6651E-05 9.59E+02 21.64989 0.88% 
South Golden 111.0 1.020 112 9.80E-03 2.20E-03 84960.28800 6.9991E-05 1.3729E-05 2.46E+02 2.216477 0.29% 
Dean 57.3 1.020 117 1.02E-02 6.67E-03 45815.81940 7.2529E-05 4.1713E-05 7.81E+02 13.62772 1.70% 
Pine Island 95.6 1.020 192 9.92E-03 6.82E-03 125439.43680 7.0822E-05 4.2619E-05 1.31E+03 13.69517 1.04% 
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Table 7-17. GASCO Cumulative with Alternative B Acid Neutralization Capacity Impacts to High Elevation Lakes. 
 


Lake of 
Special Concern 


Baseline 
Lake 


Outlet 
ANC (A) 
(µeq/l) 


Annual 
Precipitation 


(P) 
(meters) 


Watershed 
(W) 


Catchment 
Area 


(hectares) 


Nitrogen 
(Dn) 


Deposition 
(kg/ha/yr) 


Sulfur (Ds) 
Deposition 
(kg/ha/yr) 


Lake 
Catchment 


Baseline 
ANC(o) 


(eq) 


Nitrogen 
(Hn) 


Deposition 
(eq/m2/yr) 


Sulfur (Hs) 
Deposition 
(eq/m2/yr) 


Total 
(Hdep) 


Deposition 
(eq) 


ANC 
Change 
(µeq/l) 


Percent 
ANC 


Change 


Model Year 2001 


Ned Wilson 38.5 1.020 9 2.98E-02 3.89E-03 2236.42650 2.1281E-04 2.4296E-05 3.31E+01 0.859009 1.48% 
Upper Ned Wilson 12.8 1.020 3 2.98E-02 3.89E-03 271.17312 2.1281E-04 2.4296E-05 1.21E+01 0.943783 4.45% 
Moon 51.5 1.020 251 1.29E-02 2.07E-03 88339.70100 9.2186E-05 1.2962E-05 5.21E+02 10.108 0.59% 
Deep Creek 1 44.3 1.020 360 1.23E-02 2.04E-03 108988.63200 8.7971E-05 1.2773E-05 7.36E+02 16.60822 0.68% 
South Golden 111.0 1.020 112 8.68E-03 1.58E-03 84960.28800 6.1967E-05 9.8850E-06 1.77E+02 1.595927 0.21% 
Dean 57.3 1.020 117 8.43E-03 6.26E-03 45815.81940 6.0189E-05 3.9136E-05 7.33E+02 12.78602 1.60% 
Pine Island 95.6 1.020 192 8.84E-03 7.01E-03 125439.43680 6.3172E-05 4.3785E-05 1.35E+03 14.06992 1.07% 


Model Year 2002 


Ned Wilson 38.5 1.020 9 2.24E-02 3.49E-03 2236.42650 1.6032E-04 2.1788E-05 2.97E+01 0.770219 1.33% 
Upper Ned Wilson 12.8 1.020 3 2.24E-02 3.49E-03 271.17312 1.6032E-04 2.1788E-05 1.08E+01 0.846019 3.99% 
Moon 51.5 1.020 251 9.07E-03 1.71E-03 88339.70100 6.4781E-05 1.0689E-05 4.29E+02 8.335326 0.49% 
Deep Creek 1 44.3 1.020 360 9.24E-03 1.83E-03 108988.63200 6.6000E-05 1.1409E-05 6.57E+02 14.83497 0.60% 
South Golden 111.0 1.020 112 6.10E-03 1.57E-03 84960.28800 4.3555E-05 9.7863E-06 1.75E+02 1.579961 0.21% 
Dean 57.3 1.020 117 8.10E-03 5.79E-03 45815.81940 5.7839E-05 3.6172E-05 6.77E+02 11.81755 1.48% 
Pine Island 95.6 1.020 192 8.37E-03 6.41E-03 125439.43680 5.9795E-05 4.0081E-05 1.23E+03 12.87955 0.98% 


Model Year 2003 


Ned Wilson 38.5 1.020 9 3.45E-02 5.46E-03 2236.42650 2.4671E-04 3.4094E-05 4.64E+01 1.20527 2.07% 
Upper Ned Wilson 12.8 1.020 3 3.45E-02 5.46E-03 271.17312 2.4671E-04 3.4094E-05 1.69E+01 1.323855 6.25% 
Moon 51.5 1.020 251 1.53E-02 2.80E-03 88339.70100 1.0943E-04 1.7529E-05 7.04E+02 13.66932 0.80% 
Deep Creek 1 44.3 1.020 360 1.38E-02 2.66E-03 108988.63200 9.8543E-05 1.6618E-05 9.57E+02 21.60681 0.88% 
South Golden 111.0 1.020 112 9.66E-03 2.19E-03 84960.28800 6.9018E-05 1.3701E-05 2.46E+02 2.211936 0.29% 
Dean 57.3 1.020 117 9.95E-03 6.67E-03 45815.81940 7.1083E-05 4.1672E-05 7.80E+02 13.61444 1.70% 
Pine Island 95.6 1.020 192 9.74E-03 6.81E-03 125439.43680 6.9542E-05 4.2583E-05 1.31E+03 13.68352 1.04% 
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Table 7-18. GASCO Cumulative with Alternative C Acid Neutralization Capacity Impacts to High Elevation Lakes. 
 


Lake of 
Special Concern 


Baseline 
Lake 


Outlet 
ANC (A) 
(µeq/l) 


Annual 
Precipitation 


(P) 
(meters) 


Watershed 
(W) 


Catchment 
Area 


(hectares) 


Nitrogen 
(Dn) 


Deposition 
(kg/ha/yr) 


Sulfur (Ds) 
Deposition 
(kg/ha/yr) 


Lake 
Catchment 


Baseline 
ANC(o) 


(eq) 


Nitrogen 
(Hn) 


Deposition 
(eq/m2/yr) 


Sulfur (Hs) 
Deposition 
(eq/m2/yr) 


Total 
(Hdep) 


Deposition 
(eq) 


ANC 
Change 
(µeq/l) 


Percent 
ANC 


Change 


Model Year 2001 


Ned Wilson 38.5 1.020 9 3.03E-02 3.94E-03 2236.42650 2.1625E-04 2.4646E-05 3.35E+01 0.871407 1.50% 
Upper Ned Wilson 12.8 1.020 3 3.03E-02 3.94E-03 271.17312 2.1625E-04 2.4646E-05 1.23E+01 0.957407 4.52% 
Moon 51.5 1.020 251 1.32E-02 2.11E-03 88339.70100 9.4264E-05 1.3191E-05 5.30E+02 10.28638 0.60% 
Deep Creek 1 44.3 1.020 360 1.26E-02 2.08E-03 108988.63200 8.9900E-05 1.2978E-05 7.48E+02 16.87478 0.69% 
South Golden 111.0 1.020 112 8.91E-03 1.61E-03 84960.28800 6.3663E-05 1.0066E-05 1.80E+02 1.625089 0.21% 
Dean 57.3 1.020 117 8.73E-03 6.29E-03 45815.81940 6.2322E-05 3.9309E-05 7.36E+02 12.84259 1.61% 
Pine Island 95.6 1.020 192 9.15E-03 7.03E-03 125439.43680 6.5322E-05 4.3951E-05 1.35E+03 14.12314 1.08% 


Model Year 2002 


Ned Wilson 38.5 1.020 9 2.28E-02 3.53E-03 2236.42650 1.6307E-04 2.2052E-05 3.00E+01 0.779568 1.34% 
Upper Ned Wilson 12.8 1.020 3 2.28E-02 3.53E-03 271.17312 6.6167E-05 2.2052E-05 1.09E+01 0.855234 4.04% 
Moon 51.5 1.020 251 9.26E-03 1.73E-03 88339.70100 6.6167E-05 1.0815E-05 4.34E+02 8.43378 0.49% 
Deep Creek 1 44.3 1.020 360 9.45E-03 1.85E-03 108988.63200 6.7514E-05 1.1549E-05 6.65E+02 15.0162 0.61% 
South Golden 111.0 1.020 112 6.28E-03 1.58E-03 84960.28800 4.4837E-05 9.8994E-06 1.77E+02 1.598226 0.21% 
Dean 57.3 1.020 117 8.41E-03 5.81E-03 45815.81940 6.0094E-05 3.6315E-05 6.80E+02 11.86431 1.48% 
Pine Island 95.6 1.020 192 8.66E-03 6.43E-03 125439.43680 6.1876E-05 4.0211E-05 1.24E+03 12.92133 0.98% 


Model Year 2003 


Ned Wilson 38.5 1.020 9 3.52E-02 5.54E-03 2236.42650 2.5141E-04 3.4624E-05 4.71E+01 1.224009 2.11% 
Upper Ned Wilson 12.8 1.020 3 3.52E-02 5.54E-03 271.17312 2.5141E-04 3.4624E-05 1.72E+01 1.344444 6.35% 
Moon 51.5 1.020 251 1.56E-02 2.84E-03 88339.70100 1.1152E-04 1.7756E-05 7.13E+02 13.84673 0.81% 
Deep Creek 1 44.3 1.020 360 1.41E-02 2.69E-03 108988.63200 1.0062E-04 1.6822E-05 9.69E+02 21.87255 0.89% 
South Golden 111.0 1.020 112 9.89E-03 2.22E-03 84960.28800 7.0653E-05 1.3853E-05 2.48E+02 2.236457 0.29% 
Dean 57.3 1.020 117 1.03E-02 6.71E-03 45815.81940 7.3593E-05 4.1928E-05 7.85E+02 13.69796 1.71% 
Pine Island 95.6 1.020 192 1.01E-02 6.85E-03 125439.43680 7.1850E-05 4.2816E-05 1.32E+03 13.75863 1.05% 
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Table7-19. GASCO Cumulative with Alternative D Acid Neutralization Capacity Impacts to High Elevation Lakes. 
 


Lake of 
Special Concern 


Baseline 
Lake 


Outlet 
ANC (A) 
(µeq/l) 


Annual 
Precipitation 


(P) 
(meters) 


Watershed 
(W) 


Catchment 
Area 


(hectares) 


Nitrogen 
(Dn) 


Deposition 
(kg/ha/yr) 


Sulfur (Ds) 
Deposition 
(kg/ha/yr) 


Lake 
Catchment 


Baseline 
ANC(o) 


(eq) 


Nitrogen 
(Hn) 


Deposition 
(eq/m2/yr) 


Sulfur (Hs) 
Deposition 
(eq/m2/yr) 


Total 
(Hdep) 


Deposition 
(eq) 


ANC 
Change 
(µeq/l) 


Percent 
ANC 


Change 


Model Year 2001 


Ned Wilson 38.5 1.020 9 2.93E-02 3.87E-03 2236.42650 2.0918E-04 2.4209E-05 3.30E+01 0.855927 1.47% 
Upper Ned Wilson 12.8 1.020 3 2.93E-02 3.87E-03 271.17312 2.0918E-04 2.4209E-05 1.20E+01 0.940377 4.44% 
Moon 51.5 1.020 251 1.26E-02 2.07E-03 88339.70100 9.0057E-05 1.2915E-05 5.19E+02 10.07144 0.59% 
Deep Creek 1 44.3 1.020 360 1.20E-02 2.04E-03 108988.63200 8.5914E-05 1.2726E-05 7.33E+02 16.54727 0.67% 
South Golden 111.0 1.020 112 8.42E-03 1.58E-03 84960.28800 6.0162E-05 9.8444E-06 1.76E+02 1.589366 0.21% 
Dean 57.3 1.020 117 8.12E-03 6.25E-03 45815.81940 5.8012E-05 3.9091E-05 7.32E+02 12.77111 1.60% 
Pine Island 95.6 1.020 192 8.55E-03 7.00E-03 125439.43680 6.1066E-05 4.3741E-05 1.34E+03 14.05586 1.07% 


Model Year 2002 


Ned Wilson 38.5 1.020 9 2.20E-02 3.47E-03 2236.42650 1.5745E-04 2.1714E-05 2.96E+01 0.767604 1.32% 
Upper Ned Wilson 12.8 1.020 3 2.20E-02 3.47E-03 271.17312 1.5745E-04 2.1714E-05 1.08E+01 0.84313 3.98% 
Moon 51.5 1.020 251 8.86E-03 1.70E-03 88339.70100 6.3309E-05 1.0651E-05 4.28E+02 8.306079 0.48% 
Deep Creek 1 44.3 1.020 360 9.02E-03 1.82E-03 108988.63200 6.4419E-05 1.1370E-05 6.55E+02 14.78377 0.60% 
South Golden 111.0 1.020 112 5.91E-03 1.56E-03 84960.28800 4.2224E-05 9.7538E-06 1.75E+02 1.574713 0.21% 
Dean 57.3 1.020 117 7.74E-03 5.78E-03 45815.81940 5.5297E-05 3.6118E-05 6.76E+02 11.79978 1.48% 
Pine Island 95.6 1.020 192 8.05E-03 6.40E-03 125439.43680 5.7511E-05 4.0031E-05 1.23E+03 12.86348 0.98% 


Model Year 2003 


Ned Wilson 38.5 1.020 9 3.39E-02 5.44E-03 2236.42650 2.4190E-04 3.3990E-05 4.63E+01 1.201565 2.07% 
Upper Ned Wilson 12.8 1.020 3 3.39E-02 5.44E-03 271.17312 2.4190E-04 3.3990E-05 1.69E+01 1.319758 6.23% 
Moon 51.5 1.020 251 1.50E-02 2.80E-03 88339.70100 1.0726E-04 1.7482E-05 7.02E+02 13.63276 0.79% 
Deep Creek 1 44.3 1.020 360 1.35E-02 2.65E-03 108988.63200 9.6536E-05 1.6573E-05 9.55E+02 21.54911 0.88% 
South Golden 111.0 1.020 112 9.43E-03 2.19E-03 84960.28800 6.7391E-05 1.3664E-05 2.45E+02 2.20598 0.29% 
Dean 57.3 1.020 117 9.53E-03 6.66E-03 45815.81940 6.8096E-05 4.1606E-05 7.79E+02 13.59299 1.70% 
Pine Island 95.6 1.020 192 9.36E-03 6.80E-03 125439.43680 6.6822E-05 4.2523E-05 1.31E+03 13.66423 1.04% 
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Table 7-20. GASCO Cumulative with Alternative E Acid Neutralization Capacity Impacts to High Elevation Lakes. 
 


Lake of 
Special Concern 


Baseline 
Lake 


Outlet 
ANC (A) 
(µeq/l) 


Annual 
Precipitation 


(P) 
(meters) 


Watershed 
(W) 


Catchment 
Area 


(hectares) 


Nitrogen 
(Dn) 


Deposition 
(kg/ha/yr) 


Sulfur (Ds) 
Deposition 
(kg/ha/yr) 


Lake 
Catchment 


Baseline 
ANC(o) 


(eq) 


Nitrogen 
(Hn) 


Deposition 
(eq/m2/yr) 


Sulfur (Hs) 
Deposition 
(eq/m2/yr) 


Total 
(Hdep) 


Deposition 
(eq) 


ANC 
Change 
(µeq/l) 


Percent 
ANC 


Change 


Model Year 2001 


Ned Wilson 38.5 1.020 9 2.93E-02 3.89E-03 2236.42650 2.0956E-04 2.4301E-05 3.31E+01 0.859196 1.48% 
Upper Ned Wilson 12.8 1.020 3 2.93E-02 3.89E-03 271.17312 2.0956E-04 2.4301E-05 1.21E+01 0.943965 4.46% 
Moon 51.5 1.020 251 1.26E-02 2.08E-03 88339.70100 9.0321E-05 1.2976E-05 5.21E+02 10.11871 0.59% 
Deep Creek 1 44.3 1.020 360 1.21E-02 2.05E-03 108988.63200 8.6157E-05 1.2786E-05 7.37E+02 16.62528 0.68% 
South Golden 111.0 1.020 112 8.45E-03 1.58E-03 84960.28800 6.0371E-05 9.8969E-06 1.77E+02 1.597842 0.21% 
Dean 57.3 1.020 117 8.14E-03 6.26E-03 45815.81940 5.8166E-05 3.9137E-05 7.33E+02 12.78622 1.60% 
Pine Island 95.6 1.020 192 8.57E-03 7.01E-03 125439.43680 6.1211E-05 4.3785E-05 1.35E+03 14.06991 1.07% 


Model Year 2002 


Ned Wilson 38.5 1.020 9 2.21E-02 3.51E-03 2236.42650 1.5805E-04 2.1914E-05 2.98E+01 0.774693 1.33% 
Upper Ned Wilson 12.8 1.020 3 2.21E-02 3.51E-03 271.17312 1.5805E-04 2.1914E-05 1.09E+01 0.850911 4.02% 
Moon 51.5 1.020 251 8.91E-03 1.72E-03 88339.70100 6.3614E-05 1.0751E-05 4.32E+02 8.383573 0.49% 
Deep Creek 1 44.3 1.020 360 9.07E-03 1.84E-03 108988.63200 6.4751E-05 1.1476E-05 6.61E+02 14.92192 0.61% 
South Golden 111.0 1.020 112 5.95E-03 1.57E-03 84960.28800 4.2509E-05 9.8425E-06 1.76E+02 1.589041 0.21% 
Dean 57.3 1.020 117 7.79E-03 5.80E-03 45815.81940 5.5626E-05 3.6254E-05 6.79E+02 11.84429 1.48% 
Pine Island 95.6 1.020 192 8.09E-03 6.43E-03 125439.43680 5.7818E-05 4.0157E-05 1.23E+03 12.90405 0.98% 


Model Year 2003 


Ned Wilson 38.5 1.020 9 3.40E-02 5.48E-03 2236.42650 2.4281E-04 3.4269E-05 4.66E+01 1.211415 2.09% 
Upper Ned Wilson 12.8 1.020 3 3.40E-02 5.48E-03 271.17312 2.4281E-04 3.4269E-05 1.70E+01 1.33057 6.28% 
Moon 51.5 1.020 251 1.51E-02 2.82E-03 88339.70100 1.0769E-04 1.7610E-05 7.07E+02 13.73267 0.80% 
Deep Creek 1 44.3 1.020 360 1.36E-02 2.67E-03 108988.63200 9.6936E-05 1.6696E-05 9.62E+02 21.70839 0.88% 
South Golden 111.0 1.020 112 9.48E-03 2.20E-03 84960.28800 6.7734E-05 1.3766E-05 2.47E+02 2.222428 0.29% 
Dean 57.3 1.020 117 9.61E-03 6.68E-03 45815.81940 6.8614E-05 4.1770E-05 7.82E+02 13.64649 1.71% 
Pine Island 95.6 1.020 192 9.42E-03 6.83E-03 125439.43680 6.7274E-05 4.2673E-05 1.31E+03 13.71263 1.05% 
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Table 7-21. GASCO Alternative A + Cumulative Nitrogen and Sulfur Deposition 


Area of Special Concern (Class) 
2001 2002 2003 


N Dep 
(kg/ha/yr) 


S Dep 
(kg/ha/yr) 


N Dep 
(kg/ha/yr) 


S Dep 
(kg/ha/yr) 


N Dep 
(kg/ha/yr) 


S Dep 
(kg/ha/yr) 


Arches NP (I) 1.93E-02 5.89E-03 1.93E-02 5.19E-03 1.99E-02 6.02E-03 
Black Canyon of the Gunnison WA 


(I) 1.91E-02 2.30E-03 1.66E-02 2.38E-03 2.18E-02 2.93E-03 


Canyonlands NP (I) 1.12E-02 5.44E-03 8.67E-03 5.06E-03 1.09E-02 5.02E-03 
Capitol Reef NP (I) 5.19E-03 1.60E-03 1.28E-03 2.02E-03 2.18E-03 2.51E-03 
Flat Tops WA (I) 4.65E-02 4.88E-03 3.41E-02 4.47E-03 5.02E-02 6.81E-03 
La Garita WA (I) 3.59E-03 8.71E-04 3.22E-03 1.07E-03 4.78E-03 1.29E-03 


Maroon Bells-Snowmass WA (I) 1.85E-02 2.56E-03 1.50E-02 2.17E-03 2.12E-02 3.32E-03 
Weminuche WA (I) 3.06E-03 9.76E-04 2.69E-03 9.89E-04 4.21E-03 1.27E-03 


West Elk WA (I) 1.06E-02 1.97E-03 8.13E-03 1.94E-03 1.23E-02 2.61E-03 
Dinosaur NM (II) 1.97E-01 1.35E-02 1.39E-01 1.15E-02 1.46E-01 1.26E-02 
Colorado NM (II) 2.51E-02 9.99E-03 2.33E-02 1.14E-02 2.44E-02 1.18E-02 


Flaming Gorge NRA (II) 8.23E-02 6.22E-03 7.94E-02 6.01E-03 8.45E-02 5.29E-03 
Ouray NWR (II) 7.72E-01 2.06E-02 8.42E-01 2.09E-02 7.95E-01 2.14E-02 


Ragged WA (II) 1.50E-02 2.30E-03 1.23E-02 2.03E-03 1.67E-02 2.90E-03 


High Uintas WA (II) 1.62E-02 8.25E-03 1.67E-02 7.35E-03 1.85E-02 7.63E-03 
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Table 7-22. GASCO Alternative B + Cumulative Nitrogen and Sulfur Deposition 


Area of Special Concern (Class) 
2001 2002 2003 


N Dep 
(kg/ha/yr) 


S Dep 
(kg/ha/yr) 


N Dep 
(kg/ha/yr) 


S Dep 
(kg/ha/yr) 


N Dep 
(kg/ha/yr) 


S Dep 
(kg/ha/yr) 


Arches NP (I) 1.89E-02 5.88E-03 1.88E-02 5.17E-03 1.95E-02 6.01E-03 
Black Canyon of the Gunnison WA (I) 1.89E-02 2.29E-03 1.65E-02 2.38E-03 2.16E-02 2.92E-03 


Canyonlands NP (I) 1.10E-02 5.43E-03 8.48E-03 5.05E-03 1.07E-02 5.01E-03 
Capitol Reef NP (I) 5.05E-03 1.59E-03 1.23E-03 2.02E-03 2.11E-03 2.51E-03 
Flat Tops WA (I) 4.62E-02 4.87E-03 3.39E-02 4.46E-03 4.98E-02 6.79E-03 
La Garita WA (I) 3.51E-03 8.69E-04 3.15E-03 1.07E-03 4.70E-03 1.29E-03 


Maroon Bells-Snowmass WA (I) 1.83E-02 2.55E-03 1.48E-02 2.17E-03 2.10E-02 3.31E-03 
Weminuche WA (I) 2.98E-03 9.73E-04 2.63E-03 9.86E-04 4.13E-03 1.27E-03 


West Elk WA (I) 1.04E-02 1.97E-03 7.99E-03 1.93E-03 1.22E-02 2.61E-03 
Dinosaur NM (II) 1.93E-01 1.34E-02 1.37E-01 1.15E-02 1.43E-01 1.26E-02 
Colorado NM (II) 2.45E-02 9.98E-03 2.29E-02 1.14E-02 2.38E-02 1.18E-02 


Flaming Gorge NRA (II) 8.12E-02 6.19E-03 7.87E-02 5.98E-03 8.37E-02 5.27E-03 
Ouray NWR (II) 7.62E-01 2.04E-02 8.35E-01 2.08E-02 7.88E-01 2.13E-02 
Ragged WA (II) 1.49E-02 2.29E-03 1.21E-02 2.03E-03 1.66E-02 2.90E-03 


High Uintas WA (II) 1.58E-02 8.24E-03 1.62E-02 7.35E-03 1.80E-02 7.63E-03 
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Table 7-23. GASCO Alternative C + Cumulative Nitrogen and Sulfur Deposition 


Area of Special Concern (Class) 
2001 2002 2003 


N Dep 
(kg/ha/yr) 


S Dep 
(kg/ha/yr) 


N Dep 
(kg/ha/yr) 


S Dep 
(kg/ha/yr) 


N Dep 
(kg/ha/yr) 


S Dep 
(kg/ha/yr) 


Arches NP (I) 1.96E-02 5.93E-03 1.95E-02 5.23E-03 2.02E-02 6.08E-03 
Black Canyon of the Gunnison WA (I) 1.92E-02 2.33E-03 1.67E-02 2.40E-03 2.19E-02 2.96E-03 


Canyonlands NP (I) 1.14E-02 5.46E-03 8.77E-03 5.07E-03 1.11E-02 5.05E-03 
Capitol Reef NP (I) 5.29E-03 1.62E-03 1.30E-03 2.02E-03 2.22E-03 2.52E-03 
Flat Tops WA (I) 4.67E-02 4.92E-03 3.43E-02 4.51E-03 5.05E-02 6.89E-03 
La Garita WA (I) 3.65E-03 8.86E-04 3.26E-03 1.08E-03 4.83E-03 1.31E-03 


Maroon Bells-Snowmass WA (I) 1.87E-02 2.60E-03 1.51E-02 2.19E-03 2.13E-02 3.35E-03 
Weminuche WA (I) 3.11E-03 9.89E-04 2.74E-03 1.00E-03 4.27E-03 1.29E-03 


West Elk WA (I) 1.07E-02 2.01E-03 8.21E-03 1.96E-03 1.24E-02 2.64E-03 
Dinosaur NM (II) 2.00E-01 1.36E-02 1.40E-01 1.16E-02 1.47E-01 1.29E-02 
Colorado NM (II) 2.55E-02 1.01E-02 2.36E-02 1.14E-02 2.47E-02 1.19E-02 


Flaming Gorge NRA (II) 8.32E-02 6.32E-03 8.00E-02 6.12E-03 8.52E-02 5.37E-03 
Ouray NWR (II) 7.76E-01 2.15E-02 8.45E-01 2.17E-02 7.98E-01 2.22E-02 
Ragged WA (II) 1.51E-02 2.33E-03 1.24E-02 2.05E-03 1.69E-02 2.94E-03 


High Uintas WA (II) 1.65E-02 8.27E-03 1.70E-02 7.37E-03 1.89E-02 7.68E-03 
 







Far-Field Air Quality Technical Support Document 


I-99 


 
 


Table 7-24. GASCO Alternative D + Cumulative Nitrogen and Sulfur Deposition 


Area of Special Concern (Class) 
2001 2002 2003 


N Dep 
(kg/ha/yr) 


S Dep 
(kg/ha/yr) 


N Dep 
(kg/ha/yr) 


S Dep 
(kg/ha/yr) 


N Dep 
(kg/ha/yr) 


S Dep 
(kg/ha/yr) 


Arches NP (I) 1.83E-02 5.86E-03 1.80E-02 5.15E-03 1.88E-02 5.99E-03 
Black Canyon of the Gunnison WA (I) 1.85E-02 2.28E-03 1.62E-02 2.37E-03 2.13E-02 2.92E-03 
Canyonlands NP (I) 1.07E-02 5.42E-03 8.16E-03 5.05E-03 1.03E-02 5.00E-03 
Capitol Reef NP (I) 4.81E-03 1.59E-03 1.16E-03 2.01E-03 2.00E-03 2.51E-03 
Flat Tops WA (I) 4.57E-02 4.85E-03 3.34E-02 4.45E-03 4.91E-02 6.77E-03 
La Garita WA (I) 3.36E-03 8.65E-04 3.04E-03 1.07E-03 4.56E-03 1.29E-03 
Maroon Bells-Snowmass WA (I) 1.80E-02 2.55E-03 1.46E-02 2.16E-03 2.07E-02 3.30E-03 
Weminuche WA (I) 2.85E-03 9.70E-04 2.51E-03 9.83E-04 3.99E-03 1.27E-03 
West Elk WA (I) 1.01E-02 1.96E-03 7.77E-03 1.93E-03 1.19E-02 2.60E-03 
Dinosaur NM (II) 1.85E-01 1.34E-02 1.33E-01 1.14E-02 1.38E-01 1.25E-02 
Colorado NM (II) 2.36E-02 9.95E-03 2.21E-02 1.13E-02 2.29E-02 1.18E-02 
Flaming Gorge NRA (II) 7.92E-02 6.16E-03 7.72E-02 5.94E-03 8.23E-02 5.24E-03 
Ouray NWR (II) 7.36E-01 1.99E-02 8.17E-01 2.04E-02 7.72E-01 2.09E-02 
Ragged WA (II) 1.45E-02 2.28E-03 1.19E-02 2.02E-03 1.63E-02 2.89E-03 
High Uintas WA (II) 1.50E-02 8.24E-03 1.52E-02 7.34E-03 1.70E-02 7.61E-03 
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Table 7-25. GASCO Alternative E + Cumulative Nitrogen and Sulfur Deposition 


Area of Special Concern (Class) 
2001 2002 2003 


N Dep 
(kg/ha/yr) 


S Dep 
(kg/ha/yr) 


N Dep 
(kg/ha/yr) 


S Dep 
(kg/ha/yr) 


N Dep 
(kg/ha/yr) 


S Dep 
(kg/ha/yr) 


Arches NP (I) 1.83E-02 5.88E-03 1.82E-02 5.21E-03 1.90E-02 6.04E-03 
Black Canyon of the Gunnison WA (I) 1.85E-02 2.30E-03 1.62E-02 2.39E-03 2.13E-02 2.94E-03 


Canyonlands NP (I) 1.07E-02 5.43E-03 8.24E-03 5.07E-03 1.04E-02 5.03E-03 
Capitol Reef NP (I) 4.84E-03 1.60E-03 1.18E-03 2.02E-03 2.03E-03 2.52E-03 
Flat Tops WA (I) 4.57E-02 4.87E-03 3.35E-02 4.49E-03 4.92E-02 6.83E-03 
La Garita WA (I) 3.38E-03 8.70E-04 3.06E-03 1.07E-03 4.59E-03 1.30E-03 


Maroon Bells-Snowmass WA (I) 1.80E-02 2.56E-03 1.47E-02 2.18E-03 2.07E-02 3.33E-03 
Weminuche WA (I) 2.87E-03 9.74E-04 2.54E-03 9.92E-04 4.02E-03 1.28E-03 


West Elk WA (I) 1.02E-02 1.97E-03 7.82E-03 1.94E-03 1.19E-02 2.62E-03 
Dinosaur NM (II) 1.85E-01 1.34E-02 1.34E-01 1.15E-02 1.39E-01 1.27E-02 
Colorado NM (II) 2.37E-02 9.98E-03 2.22E-02 1.14E-02 2.31E-02 1.18E-02 


Flaming Gorge NRA (II) 7.92E-02 6.19E-03 7.75E-02 6.04E-03 8.25E-02 5.32E-03 
Ouray NWR (II) 7.36E-01 2.01E-02 8.21E-01 2.12E-02 7.75E-01 2.16E-02 
Ragged WA (II) 1.46E-02 2.29E-03 1.20E-02 2.04E-03 1.63E-02 2.91E-03 


High Uintas WA (II) 1.50E-02 8.24E-03 1.54E-02 7.36E-03 1.72E-02 7.64E-03 
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Table 7-26. Cumulative with GASCO Alternative A Pollutant Concentrations for 2001 at Class I Areas (micrograms per cubic meter) 


Pollutant Averaging 
Period 


PSD Class 
I 


Increment 
(µg/m3) 


Arches NP 


Black 
Canyon of 


the 
Gunnison 


WA 


Canyonlands 
NP 


Capitol 
Reef NP 


Flat Tops 
WA 


La Garita 
WA 


Maroon 
Bells-


Snowmass 
WA 


Weminuche 
WA 


West Elk 
WA 


PM2.5 
24-hr NA 0.14 0.08 0.18 0.19 0.13 0.02 0.10 0.04 0.05 


Annual NA 0.013 5.43E-03 9.36E-03 3.04E-03 0.02 1.53E-03 0.011 1.49E-03 5.15E-03 


PM10 24-hr 8 1.09 0.52 1.40 1.49 0.24 0.13 0.16 0.30 0.34 


NO2 Annual 2.5 0.10 0.05 0.04 7.30E-03 0.11 2.47E-03 0.04 1.93E-03 0.02 


SO2 


3-hr 25 0.50 0.12 0.50 0.57 0.02 0.04 0.12 0.08 0.14 


24-hr 5 0.19 0.05 0.23 0.21 0.08 0.01 0.031 0.025 0.030 


Annual 2 0.02 3.00E-03 0.02 4.16E-03 6.88E-03 9.84E-04 3.35E-03 1.11E-03 2.35E-03 
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Table 7-27. Cumulative with GASCO Alternative A Pollutant Concentrations for 2002 at Class I Areas (micrograms per cubic meter) 


Pollutant Averaging 
Period 


PSD Class 
I 


Increment 
(µg/m3) 


Arches NP 


Black 
Canyon of 


the 
Gunnison 


WA 


Canyonlands 
NP 


Capitol 
Reef NP 


Flat Tops 
WA 


La Garita 
WA 


Maroon 
Bells-


Snowmass 
WA 


Weminuche 
WA 


West Elk 
WA 


PM2.5 
24-hr NA 0.18 0.13 0.28 0.13 0.11 0.053 0.17 0.033 0.09 


Annual NA 0.018 8.25E-03 0.011 3.35E-03 0.021 2.50E-03 0.015 2.05E-03 7.65E-03 


PM10 24-hr 8 1.41 0.99 2.25 1.02 0.71 0.39 1.07 0.27 0.67 


NO2 Annual 2.5 0.11 0.054 0.04 3.82E-03 0.08 2.64E-03 0.047 1.50E-03 0.01 


SO2 


3-hr 25 0.45 0.12 0.56 0.56 0.42 0.08 0.12 0.06 0.10 


24-hr 5 0.16 0.037 0.22 0.18 0.07 0.02 0.039 0.01 0.03 


Annual 2 0.019 3.68E-03 0.020 6.76E-03 6.93E-03 1.29E-03 3.89E-03 1.22E-03 2.81E-03 
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Table 7-28. Cumulative with GASCO Alternative A Pollutant Concentrations for 2003 at Class I Areas (micrograms per cubic meter) 


Pollutant Averaging 
Period 


PSD  
Class I  


Increment 
 (µg/m3) 


Arches 
 NP 


Black 
Canyon  Canyonlands 


Capitol  
Reef  
NP 


Flat  
Tops  
WA 


La  
Garita 
 WA 


Maroon  
Bells  
WA 


Weminuche  
WA 


West  
Elk WA 


PM2.5 
24-hr NA 0.18 0.079 0.15 1.20E-03 0.13 0.03 0.12 0.024 0.072 


Annual NA 0.02 6.60E-03 0.01 2.85E-03 0.02 2.31E-03 0.01 2.04E-03 7.24E-03 


PM10 24-hr 8 1.30 0.56 1.18 0.48 0.99 0.18 0.83 0.20 0.65 


NO2 Annual 2.5 0.12 0.06 0.045 3.13E-03 0.11 3.79E-03 0.046 2.66E-03 0.02 


SO2 


3-hr 25 0.47 0.11 0.51 0.52 0.23 0.04 0.16 0.04 0.10 


24-hr 5 0.178 0.037 0.23 0.18 0.09 0.013 0.035 0.014 0.03 


Annual 2 0.018 3.31E-03 0.017 6.07E-03 8.96E-03 1.30E-03 3.76E-03 1.18E-03 2.83E-03 
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Table 7-29. Cumulative with GASCO Alternative A Pollutant Concentrations for 2001 at Class II Areas (micrograms per cubic meter)  


Pollutant Averaging 
Period 


PSD Class II 
Increment 


(µg/m3) 


NAAQS 
(µg/m3) 


Dinosaur NM 
(II) 


Colorado NM 
(II) 


Flaming Gorge 
NRA (II) 


Ouray NWR 
(II) 


Ragged WA 
(II) 


High Uintas 
WA (II) 


PM2.5 
24-hr NA 35 1.60 0.19 0.23 4.21 0.12 0.10 


Annual NA 15 0.28 0.02 0.03 1.43 7.74E-03 0.01 


PM10 24-hr 30 150 11.7 1.52 0.42 30.2 0.73 0.17 


NO2 Annual 25 100 1.01 0.06 0.23 7.63 0.028 0.027 


SO2 


3-hr 512 1300 2.06 2.03 0.26 0.58 0.13 0.50 


24-hr 91 365 0.32 0.41 0.13 0.26 0.03 0.15 


Annual 20 80 0.03 0.02 9.29E-03 0.10 2.83E-03 0.01 
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Table 7-30. Cumulative with GASCO Alternative A Pollutant Concentrations for 2002 at Class II Areas (micrograms per cubic meter)  


Pollutant Averaging 
Period 


PSD Class II 
Increment 


(µg/m3) 


NAAQS 
(µg/m3) 


Dinosaur NM 
(II) 


Colorado NM 
(II) 


Flaming 
Gorge NRA 


(II) 


Ouray NWR 
(II) 


Ragged WA 
(II) 


High Uintas 
WA (II) 


PM2.5 
24-hr NA 35 1.98 0.15 0.35 7.82 0.17 0.59 


Annual NA 15 0.25 0.02 0.033 1.86 0.01 0.027 


PM10 24-hr 30 150 14.5 1.24 2.86 59.7 1.06 5.16 


NO2 Annual 25 100 0.76 0.07 0.21 8.93 0.03 0.05 


SO2 


3-hr 512 1300 1.04 2.24 0.20 0.49 0.08 0.41 


24-hr 91 365 0.20 0.43 0.06 0.31 0.02 0.15 


Annual 20 80 0.025 0.030 7.85E-03 0.11 3.28E-03 9.38E-03 


 
Table 7-31. Cumulative with GASCO Alternative A Pollutant Concentrations for 2003 at Class II Areas (micrograms per cubic meter)  


Pollutant Averaging 
Period 


PSD Class II 
Increment 


(µg/m3) 


NAAQS 
(µg/m3) 


Dinosaur NM 
(II) 


Colorado NM 
(II) 


Flaming 
Gorge NRA 


(II) 


Ouray NWR 
(II) 


Ragged WA 
(II) 


High Uintas 
WA (II) 


PM2.5 
24-hr NA 35 1.42 0.234 0.228 5.66 0.09 0.35 


Annual NA 15 0.19 0.02 0.02 1.61 0.010 0.013 


PM10 24-hr 30 150 11.2 1.83 1.86 42.3 0.58 2.91 


NO2 Annual 25 100 0.61 0.06 0.21 8.04 0.033 0.030 


SO2 


3-hr 512 1300 1.20 3.05 0.20 0.59 0.12 0.47 


24-hr 91 365 0.19 0.46 0.09 0.33 0.03 0.12 


Annual 20 80 0.02 0.03 6.48E-03 0.10 3.16E-03 9.32E-03 
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Table 7-32. Cumulative with GASCO Alternative B Pollutant Concentrations for 2001 at Class I Areas (micrograms per cubic meter) 


Pollutant Averaging 
Period 


PSD Class 
I 


Increment 
(µg/m3) 


Arches NP 


Black 
Canyon of 


the 
Gunnison 


WA 


Canyonlands 
NP 


Capitol 
Reef NP 


Flat Tops 
WA 


La Garita 
WA 


Maroon 
Bells-


Snowmass 
WA 


Weminuche 
WA 


West Elk 
WA 


PM2.5 
24-hr NA 0.10 0.05 0.04 7.04E-03 0.11 2.42E-03 0.04 1.89E-03 0.02 


Annual NA 0.62 0.34 0.80 0.01 0.60 0.08 0.48 0.21 0.02 


PM10 24-hr 8 0.11 0.07 0.139 0.141 0.13 0.02 0.10 0.04 0.05 


NO2 Annual 2.5 0.01 4.59E-03 7.31E-03 2.33E-03 0.02 1.28E-03 9.69E-03 1.24E-03 4.54E-03 


SO2 


3-hr 25 0.496 0.122 0.500 0.57 0.26 0.04 0.124 0.08 0.14 


24-hr 5 0.19 0.05 0.23 0.21 0.08 0.01 0.031 0.025 0.030 


Annual 2 0.0178 3.00E-03 0.0176 4.16E-03 6.87E-03 9.82E-04 3.34E-03 1.11E-03 2.35E-03 
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Table 7-33. Cumulative with GASCO Alternative B Pollutant Concentrations for 2002 at Class I Areas (micrograms per cubic meter) 


Pollutant Averaging 
Period 


PSD Class 
I 


Increment 
(µg/m3) 


Arches NP 


Black 
Canyon of 


the 
Gunnison 


WA 


Canyonlands 
NP 


Capitol 
Reef NP 


Flat Tops 
WA 


La Garita 
WA 


Maroon 
Bells-


Snowmass 
WA 


Weminuche 
WA 


West Elk 
WA 


PM2.5 
24-hr NA 0.10 0.092 0.18 0.08 0.088 0.04 0.17 0.02 0.07 


Annual NA 0.01 6.49E-03 7.86E-03 2.29E-03 0.02 1.90E-03 0.01 1.54E-03 6.22E-03 


PM10 24-hr 8 0.68 0.58 1.21 0.55 0.51 0.23 1.06 0.15 0.44 


NO2 Annual 2.5 0.11 0.05 0.04 3.64E-03 0.08 2.60E-03 0.05 1.47E-03 0.01 


SO2 


3-hr 25 0.45 0.12 0.560 0.558 0.42 0.08 0.11 0.06 0.10 


24-hr 5 0.16 0.037 0.22 0.18 0.07 0.02 0.039 0.01 0.03 


Annual 2 0.019 3.67E-03 0.020 6.75E-03 6.91E-03 1.29E-03 3.88E-03 1.22E-03 2.80E-03 
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Table 7-34. Cumulative with GASCO Alternative B Pollutant Concentrations for 2003 at Class I Areas (micrograms per cubic meter) 


Pollutant Averaging 
Period 


PSD Class 
I 


Increment 
 (µg/m3) 


Arches NP 


Black 
Canyon of 


the 
Gunnison 


WA 


Canyonlands 
NP 


Capitol 
Reef NP 


Flat Tops 
WA 


La Garita 
WA 


Maroon 
Bells-


Snowmass 
WA 


Weminuche 
WA 


West Elk 
WA 


PM2.5 
24-hr NA 0.14 0.067 0.02 0.05 0.11 0.02 0.106 0.020 0.060 


Annual NA 0.015 5.72E-03 8.29E-03 2.14E-03 0.022 1.97E-03 0.01 1.70E-03 6.45E-03 


PM10 24-hr 8 0.89 0.43 0.68 0.35 0.75 0.13 0.17 0.03 0.38 


NO2 Annual 2.5 0.114 0.06 0.04 2.96E-03 0.112 3.74E-03 0.05 2.62E-03 0.02 


SO2 


3-hr 25 0.12 0.11 0.51 0.52 0.23 0.04 0.16 0.04 0.10 


24-hr 5 0.03 0.04 0.23 0.18 0.09 0.01 0.04 0.01 0.03 


Annual 2 3.16E-03 3.30E-03 0.02 6.06E-03 8.95E-03 1.29E-03 3.75E-03 1.18E-03 2.82E-03 
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Table 7-35. Cumulative with GASCO Alternative B Pollutant Concentrations for 2001 at Class II Areas (micrograms per cubic meter)  


 Pollutant Averaging 
Period 


PSD Class II 
Increment 


(µg/m3) 


NAAQS 
(µg/m3) 


Dinosaur NM 
(II) 


Colorado NM 
(II) 


Flaming 
Gorge NRA 


(II) 


Ouray NWR 
(II) 


Ragged WA 
(II) 


High Uintas 
WA (II) 


PM2.5 
24-hr NA 35 0.99 0.059 0.23 7.55 0.028 0.027 


Annual NA 15 8.40 0.87 1.01 20.7 0.56 0.46 


PM10 24-hr 30 150 1.42 0.14 0.17 3.98 0.115 0.08 


NO2 Annual 25 100 0.24 0.01 0.02 1.31 7.03E-03 7.57E-03 


SO2 


3-hr 512 1300 2.06 2.03 0.26 0.58 0.13 0.50 


24-hr 91 365 0.32 0.41 0.13 0.26 0.03 0.15 


Annual 20 80 0.03 0.02 9.24E-03 0.10 2.82E-03 0.01 
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Table 7-36. Cumulative with GASCO Alternative B Pollutant Concentrations for 2002 at Class II Areas (micrograms per cubic meter)  


Pollutant Averaging 
Period 


PSD Class II 
Increment 


(µg/m3) 


NAAQS 
(µg/m3) 


Dinosaur NM 
(II) 


Colorado NM 
(II) 


Flaming 
Gorge NRA 


(II) 


Ouray NWR 
(II) 


Ragged WA 
(II) 


High Uintas 
WA (II) 


PM2.5 
24-hr NA 35 0.75 0.070 0.21 8.87 0.03 0.05 


Annual NA 15 9.72 0.64 1.48 32.9 0.89 2.03 


PM10 24-hr 30 150 1.71 0.13 0.25 5.96 0.17 0.33 


NO2 Annual 25 100 0.21 0.017 0.023 1.71 0.01 0.017 


SO2 


3-hr 512 1300 1.04 2.24 0.20 0.49 0.08 0.41 


24-hr 91 365 0.20 0.43 0.06 0.30 0.02 0.15 


Annual 20 80 0.025 0.030 7.79E-03 0.11 3.27E-03 9.33E-03 
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Table -37. Cumulative with GASCO Alternative B Pollutant Concentrations for 2003 at Class II Areas (micrograms per cubic meter)  


Pollutant Averaging 
Period 


PSD Class II 
Increment 


(µg/m3) 


NAAQS 
(µg/m3) 


Dinosaur NM 
(II) 


Colorado NM 
(II) 


Flaming 
Gorge NRA 


(II) 


Ouray NWR 
(II) 


Ragged WA 
(II) 


High Uintas 
WA (II) 


PM2.5 
24-hr NA 35 0.61 0.06 0.21 7.99 0.033 0.029 


Annual NA 15 7.30 1.08 1.16 29.5 0.44 1.83 


PM10 24-hr 30 150 1.18 0.177 0.184 5.34 0.08 0.28 


NO2 Annual 25 100 0.17 0.02 0.02 1.52 9.43E-03 9.45E-03 


SO2 


3-hr 512 1300 0.198 3.05 0.202 0.56 0.12 0.47 


24-hr 91 365 0.19 0.46 0.09 0.33 0.03 0.12 


Annual 20 80 0.02 0.03 6.44E-03 0.10 3.16E-03 9.30E-03 
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Table 7-38. Cumulative with GASCO Alternative C Pollutant Concentrations for 2001 at Class I Areas (micrograms per cubic meter) 


Pollutant Averaging 
Period 


PSD Class 
I 


Increment 
(µg/m3) 


Arches NP 


Black 
Canyon of 


the 
Gunnison 


WA 


Canyonlands 
NP 


Capitol 
Reef NP 


Flat Tops 
WA 


La Garita 
WA 


Maroon 
Bells-


Snowmass 
WA 


Weminuche 
WA 


West Elk 
WA 


PM2.5 
24-hr NA 0.15 0.09 0.19 0.21 0.14 0.02 0.11 0.04 0.05 


Annual NA 0.01 5.69E-03 9.99E-03 3.26E-03 0.02 1.60E-03 0.01 1.56E-03 5.34E-03 


PM10 24-hr 8 1.19 0.55 1.55 1.65 1.01 0.14 0.66 0.32 0.37 


NO2 Annual 2.5 0.10 0.05 0.043 7.44E-03 0.11 2.49E-03 0.042 1.94E-03 0.02 


SO2 


3-hr 25 0.496 0.12 0.500 0.57 0.26 0.04 0.12 0.08 0.08 


24-hr 5 0.19 0.05 0.23 0.21 0.08 0.01 0.032 0.025 0.025 


Annual 2 1.78E-02 3.01E-03 1.76E-02 4.16E-03 6.89E-03 9.85E-04 3.35E-03 1.11E-03 1.11E-03 
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Table 7-39. Cumulative with GASCO Alternative C Pollutant Concentrations for 2002 at Class I Areas (micrograms per cubic meter) 


Pollutant Averaging 
Period 


PSD Class 
I 


Increment 
(µg/m3) 


Arches NP 


Black 
Canyon of 


the 
Gunnison 


WA 


Canyonlands 
NP 


Capitol 
Reef NP 


Flat Tops 
WA 


La Garita 
WA 


Maroon 
Bells-


Snowmass 
WA 


Weminuche 
WA 


West Elk 
WA 


PM2.5 
24-hr NA 0.19 0.14 0.31 0.14 0.11 0.056 0.17 0.035 0.10 


Annual NA 0.019 8.64E-03 0.01 3.58E-03 0.022 2.63E-03 0.015 0.035 7.97E-03 


PM10 24-hr 8 1.57 1.08 2.47 1.12 0.75 0.42 1.07 0.29 0.72 


NO2 Annual 2.5 0.11 0.05 0.04 3.87E-03 0.08 2.66E-03 0.05 1.51E-03 0.01 


SO2 


3-hr 25 0.45 0.12 0.56 0.56 0.42 0.08 0.12 0.06 0.10 


24-hr 5 0.16 0.037 0.22 0.18 0.07 0.02 0.039 0.01 0.03 


Annual 2 0.019 3.68E-03 0.020 6.76E-03 6.94E-03 1.29E-03 3.89E-03 0.04 2.81E-03 
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Table 7-40. Cumulative with GASCO Alternative C Pollutant Concentrations for 2003 at Class I Areas (micrograms per cubic meter) 


Pollutant Averaging 
Period 


PSD Class 
I 


Increment 
 (µg/m3) 


Arches NP 


Black 
Canyon of 


the 
Gunnison 


WA 


Canyonlands 
NP 


Capitol 
Reef NP 


Flat Tops 
WA 


La Garita 
WA 


Maroon 
Bells-


Snowmass 
WA 


Weminuche 
WA 


West Elk 
WA 


PM2.5 
24-hr NA 0.19 0.082 0.16 0.077 0.132 0.03 0.128 0.03 0.081 


Annual NA 0.020 6.77E-03 0.01 2.97E-03 0.025 2.38E-03 0.01 2.11E-03 7.39E-03 


PM10 24-hr 8 1.42 0.60 1.31 0.61 1.10 0.19 0.88 0.23 0.73 


NO2 Annual 2.5 0.12 0.06 0.05 3.19E-03 0.11 3.81E-03 0.05 2.68E-03 0.02 


SO2 


3-hr 25 0.47 0.11 0.51 0.52 0.23 0.04 0.16 0.04 0.10 


24-hr 5 0.178 0.037 0.23 0.184 0.09 0.013 0.035 0.014 0.03 


Annual 2 0.018 3.31E-03 0.017 6.07E-03 8.97E-03 1.30E-03 3.76E-03 1.18E-03 2.83E-03 
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Table 7-41. Cumulative with GASCO Alternative C Pollutant Concentrations for 2001 at Class II Areas (micrograms per cubic meter)  


Pollutant Averaging 
Period 


PSD Class II 
Increment 


(µg/m3) 


NAAQS 
(µg/m3) 


Dinosaur NM 
(II) 


Colorado NM 
(II) 


Flaming 
Gorge NRA 


(II) 


Ouray NWR 
(II) 


Ragged WA 
(II) 


High Uintas 
WA (II) 


PM2.5 
24-hr NA 35 1.66 0.21 0.24 4.40 0.12 0.11 


Annual NA 15 0.29 0.02 0.03 1.47 7.96E-03 0.01 


PM10 24-hr 30 150 12.3 1.67 1.90 32.6 0.74 0.92 


NO2 Annual 25 100 1.02 0.06 0.24 7.66 0.03 0.03 


SO2 


3-hr 512 1300 2.06 2.03 0.26 0.58 0.13 0.50 


24-hr 91 365 0.32 0.41 0.14 0.26 0.03 0.15 


Annual 20 80 0.03 0.02 9.33E-03 0.10 2.83E-03 0.01 
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Table 7-42. Cumulative with GASCO Alternative C Pollutant Concentrations for 2002 at Class II Areas (micrograms per cubic meter)  


Pollutant Averaging 
Period 


PSD Class II 
Increment 


(µg/m3) 


NAAQS 
(µg/m3) 


Dinosaur NM 
(II) 


Colorado NM 
(II) 


Flaming 
Gorge NRA 


(II) 


Ouray NWR 
(II) 


Ragged WA 
(II) 


High Uintas 
WA (II) 


PM2.5 
24-hr NA 35 2.04 0.16 0.26 8.24 0.17 0.64 


Annual NA 15 0.26 0.02 0.04 1.89 0.01 0.03 


PM10 24-hr 30 150 15.1 1.37 2.98 64.1 1.07 5.76 


NO2 Annual 25 100 0.76 0.07 0.21 8.94 0.03 0.05 


SO2 


3-hr 512 1300 1.04 0.04 0.20 0.50 0.08 0.41 


24-hr 91 365 0.20 0.43 0.06 0.31 0.03 0.15 


Annual 20 80 0.03 0.03 7.88E-03 0.11 3.29E-03 9.41E-03 
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Table 7-43. Cumulative with GASCO Alternative C Pollutant Concentrations for 2003 at Class II Areas (micrograms per cubic meter)  


Pollutant Averaging 
Period 


PSD Class II 
Increment 


(µg/m3) 


NAAQS 
(µg/m3) 


Dinosaur NM 
(II) 


Colorado NM 
(II) 


Flaming 
Gorge NRA 


(II) 


Ouray NWR 
(II) 


Ragged WA 
(II) 


High Uintas 
WA (II) 


PM2.5 
24-hr NA 35 1.46 0.251 0.245 5.85 0.09 0.38 


Annual NA 15 0.19 0.02 0.02 1.63 0.011 0.013 


PM10 24-hr 30 150 11.5 2.00 2.04 46.3 0.63 3.15 


NO2 Annual 25 100 0.62 0.07 0.22 8.05 0.03 0.03 


SO2 


3-hr 512 1300 1.20 3.05 0.20 0.58 0.12 0.47 


24-hr 91 365 0.19 0.46 0.09 0.32 0.03 0.12 


Annual 20 80 0.02 0.03 6.50E-03 0.32 3.17E-03 9.33E-03 
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Table 7-44. Cumulative with GASCO Alternative D Pollutant Concentrations for 2001 at Class I Areas (micrograms per cubic meter) 


Pollutant Averaging 
Period 


PSD Class 
I 


Increment 
(µg/m3) 


Arches NP 


Black 
Canyon of 


the 
Gunnison 


WA 


Canyonlands 
NP 


Capitol 
Reef NP 


Flat Tops 
WA 


La Garita 
WA 


Maroon 
Bells-


Snowmass 
WA 


Weminuche 
WA 


West Elk 
WA 


PM2.5 
24-hr NA 8.42E-02 7.00E-02 1.09E-01 1.05E-01 1.24E-01 1.35E-02 9.43E-02 3.21E-02 5.02E-02 


Annual NA 9.23E-03 3.99E-03 6.06E-03 1.83E-03 1.95E-02 1.10E-03 9.06E-03 1.07E-03 4.11E-03 


PM10 24-hr 8 3.91E-01 3.08E-01 5.34E-01 5.12E-01 5.86E-01 6.25E-02 4.41E-01 1.66E-01 2.29E-01 


NO2 Annual 2.5 9.89E-02 5.13E-02 4.10E-02 6.55E-03 1.09E-01 2.33E-03 4.12E-02 1.83E-03 1.50E-02 


SO2 


3-hr 25 4.96E-01 1.22E-01 5.00E-01 5.69E-01 2.57E-01 4.14E-02 1.24E-01 7.74E-02 1.41E-01 


24-hr 5 1.95E-01 4.58E-02 2.33E-01 2.10E-01 8.03E-02 1.26E-02 3.13E-02 2.51E-02 3.00E-02 


Annual 2 1.77E-02 2.98E-03 1.76E-02 4.15E-03 6.85E-03 9.78E-04 3.33E-03 1.11E-03 2.34E-03 
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Table 7-45. Cumulative with GASCO Alternative D Pollutant Concentrations for 2002 at Class I Areas (micrograms per cubic meter) 


Pollutant Averaging 
Period 


PSD Class 
I 


Increment 
(µg/m3) 


Arches NP 


Black 
Canyon of 


the 
Gunnison 


WA 


Canyonlands 
NP 


Capitol 
Reef NP 


Flat Tops 
WA 


La Garita 
WA 


Maroon 
Bells-


Snowmass 
WA 


Weminuche 
WA 


West Elk 
WA 


PM2.5 
24-hr NA 8.69E-02 8.24E-02 1.58E-01 7.24E-02 8.35E-02 3.39E-02 1.71E-01 2.19E-02 6.58E-02 


Annual NA 1.19E-02 6.06E-03 7.08E-03 2.02E-03 1.85E-02 1.75E-03 1.28E-02 1.42E-03 5.88E-03 


PM10 24-hr 8 4.27E-01 4.02E-01 8.16E-01 3.71E-01 3.89E-01 1.63E-01 8.92E-01 1.04E-01 3.28E-01 


NO2 Annual 2.5 1.07E-01 5.37E-02 3.62E-02 3.36E-03 7.97E-02 2.52E-03 4.64E-02 1.42E-03 1.40E-02 


SO2 


3-hr 25 4.52E-01 1.15E-01 5.60E-01 5.57E-01 4.19E-01 8.00E-02 1.14E-01 5.54E-02 9.53E-02 


24-hr 5 1.64E-01 3.67E-02 2.22E-01 1.82E-01 7.45E-02 2.44E-02 3.85E-02 1.47E-02 2.52E-02 


Annual 2 1.89E-02 3.65E-03 2.01E-02 6.74E-03 6.89E-03 1.28E-03 3.87E-03 1.21E-03 2.79E-03 
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Table 7-46. Cumulative with GASCO Alternative D Pollutant Concentrations for 2003 at Class I Areas (micrograms per cubic meter) 


Pollutant Averaging 
Period 


PSD Class 
I 


Increment 
 (µg/m3) 


Arches NP 


Black 
Canyon of 


the 
Gunnison 


WA 


Canyonlands 
NP 


Capitol 
Reef NP 


Flat Tops 
WA 


La Garita 
WA 


Maroon 
Bells-


Snowmass 
WA 


Weminuche 
WA 


West Elk 
WA 


PM2.5 
24-hr NA 1.10E-01 5.80E-02 7.94E-02 3.77E-02 1.04E-01 1.92E-02 9.45E-02 1.90E-02 6.00E-02 


Annual NA 1.21E-02 5.09E-03 6.68E-03 1.64E-03 2.08E-02 1.73E-03 1.14E-02 1.45E-03 5.90E-03 


PM10 24-hr 8 4.93E-01 2.81E-01 3.99E-01 1.84E-01 5.39E-01 8.49E-02 5.17E-01 8.27E-02 2.91E-01 


NO2 Annual 2.5 1.11E-01 6.30E-02 4.34E-02 2.73E-03 1.12E-01 3.66E-03 4.54E-02 2.54E-03 2.01E-02 


SO2 


3-hr 25 4.71E-01 1.12E-01 5.12E-01 5.16E-01 2.29E-01 4.45E-02 1.60E-01 4.28E-02 9.84E-02 


24-hr 5 1.78E-01 3.68E-02 2.26E-01 1.84E-01 9.03E-02 1.29E-02 3.51E-02 1.43E-02 2.66E-02 


Annual 2 1.82E-02 3.29E-03 1.71E-02 6.05E-03 8.92E-03 1.29E-03 3.74E-03 1.18E-03 2.81E-03 
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Table 7-47. Cumulative with GASCO Alternative D Pollutant Concentrations for 2001 at Class II Areas (micrograms per cubic meter)  


Pollutant Averaging 
Period 


PSD Class II 
Increment 


(µg/m3) 


NAAQS 
(µg/m3) 


Dinosaur NM 
(II) 


Colorado NM 
(II) 


Flaming Gorge 
NRA (II) 


Ouray NWR 
(II) 


Ragged WA 
(II) 


High Uintas 
WA (II) 


PM2.5 
24-hr NA 35 1.29E+00 1.09E-01 1.32E-01 3.93E+00 1.11E-01 5.99E-02 


Annual NA 15 2.10E-01 1.15E-02 1.76E-02 1.23E+00 6.52E-03 5.83E-03 


PM10 24-hr 30 150 7.16E+00 5.45E-01 6.56E-01 1.96E+01 5.55E-01 2.88E-01 


NO2 Annual 25 100 9.41E-01 5.69E-02 2.29E-01 7.30E+00 2.79E-02 2.56E-02 


SO2 


3-hr 512 1300 2.06E+00 2.03E+00 2.59E-01 5.78E-01 1.30E-01 5.00E-01 


24-hr 91 365 3.23E-01 4.12E-01 1.34E-01 2.41E-01 3.12E-02 1.53E-01 


Annual 20 80 2.65E-02 2.29E-02 9.13E-03 9.45E-02 2.81E-03 1.07E-02 
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Table 7-48. Cumulative with GASCO Alternative D Pollutant Concentrations for 2002 at Class II Areas (micrograms per cubic meter)  


Pollutant Averaging 
Period 


PSD Class II 
Increment 


(µg/m3) 


NAAQS 
(µg/m3) 


Dinosaur NM 
(II) 


Colorado NM 
(II) 


Flaming Gorge 
NRA (II) Ouray NWR (II) Ragged WA 


(II) 
High Uintas 


WA (II) 


PM2.5 
24-hr NA 35 1.65E+00 1.27E-01 2.34E-01 5.59E+00 1.69E-01 2.79E-01 


Annual NA 15 2.06E-01 1.56E-02 2.09E-02 1.68E+00 1.01E-02 1.42E-02 


PM10 24-hr 30 150 9.15E+00 5.99E-01 1.26E+00 2.92E+01 8.92E-01 1.53E+00 


NO2 Annual 25 100 7.25E-01 6.82E-02 2.06E-01 8.72E+00 3.21E-02 4.73E-02 


SO2 


3-hr 512 1300 1.04E+00 2.23E+00 1.98E-01 4.84E-01 8.15E-02 4.14E-01 


24-hr 91 365 2.03E-01 4.29E-01 6.05E-02 2.87E-01 2.46E-02 1.48E-01 


Annual 20 80 2.51E-02 3.00E-02 7.71E-03 1.09E-01 3.26E-03 9.26E-03 
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Table 7-49. Cumulative with GASCO Alternative D Pollutant Concentrations for 2003 at Class II Areas (micrograms per cubic meter)  


Pollutant Averaging 
Period 


PSD Class II 
Increment 


(µg/m3) 


NAAQS 
(µg/m3) 


Dinosaur NM 
(II) 


Colorado NM 
(II) 


Flaming Gorge 
NRA (II) Ouray NWR (II) Ragged WA 


(II) 
High Uintas 


WA (II) 


PM2.5 
24-hr NA 35 1.01E+00 1.55E-01 1.53E-01 5.22E+00  2.32E-01 


Annual NA 15 1.49E-01 1.42E-02 1.21E-02 1.45E+00  7.23E-03 


PM10 24-hr 30 150 5.57E+00 7.66E-01 8.48E-01 2.81E+01 4.23E-01 1.31E+00 


NO2 Annual 25 100 5.88E-01 6.17E-02 2.11E-01 7.85E+00 3.24E-02 2.76E-02 


SO2 


3-hr 512 1300 1.20E+00 3.05E+00 2.01E-01 5.22E-01 1.21E-01 4.65E-01 


24-hr 91 365 1.87E-01 4.56E-01 8.95E-02 3.07E-01 2.93E-02 1.24E-01 


Annual 20 80 2.33E-02 3.49E-02 6.38E-03 1.02E-01 3.15E-03 9.26E-03 
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Table 7-50. Cumulative with GASCO Alternative E Pollutant Concentrations for 2001 at Class I Areas (micrograms per cubic meter) 


Pollutant Averaging 
Period 


PSD Class 
I 


Increment 
(µg/m3) 


Arches NP 


Black 
Canyon of 


the 
Gunnison 


WA 


Canyonlands 
NP 


Capitol 
Reef NP 


Flat Tops 
WA 


La Garita 
WA 


Maroon 
Bells-


Snowmass 
WA 


Weminuche 
WA 


West Elk 
WA 


PM2.5 
24-hr NA 0.132 0.08 0.17 0.18 0.127 0.02 0.10 0.04 0.05 


Annual NA 0.012 5.18E-03 8.75E-03 2.83E-03 0.02 1.45E-03 0.010 1.41E-03 4.96E-03 


PM10 24-hr 8 0.97 0.48 1.24 1.33 0.86 0.12 0.62 0.28 0.30 


NO2 Annual 2.5 0.10 0.05 0.04 7.48E-03 0.11 2.50E-03 0.04 1.95E-03 0.02 


SO2 


3-hr 25 0.496 0.122 0.500 0.57 0.26 0.04 0.124 0.08 0.14 


24-hr 5 0.19 0.05 0.23 0.21 0.08 0.01 0.032 0.025 0.030 


Annual 2 0.0178 3.02E-03 0.0176 4.17E-03 6.90E-03 9.88E-04 3.36E-03 1.12E-03 2.36E-03 
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Table 7-51. Cumulative with GASCO Alternative E Pollutant Concentrations for 2002 at Class I Areas (micrograms per cubic meter) 


Pollutant Averaging 
Period 


PSD Class 
I 


Increment 
(µg/m3) 


Arches NP 


Black 
Canyon of 


the 
Gunnison 


WA 


Canyonlands 
NP 


Capitol 
Reef NP 


Flat Tops 
WA 


La Garita 
WA 


Maroon 
Bells-


Snowmass 
WA 


Weminuche 
WA 


West Elk 
WA 


PM2.5 
24-hr NA 0.16 0.122 0.26 0.118 0.10 0.05 0.17 0.03 0.53 


Annual NA 0.017 7.86E-03 0.010 3.12E-03 0.021 2.36E-03 0.014 1.94E-03 7.34E-03 


PM10 24-hr 8 1.24 0.89 2.01 0.91 0.66 0.35 1.07 0.24 1.06 


NO2 Annual 2.5 0.11 0.05 0.04 3.93E-03 0.08 2.68E-03 0.05 1.52E-03 0.01 


SO2 


3-hr 25 0.45 0.115 0.561 0.558 0.42 0.08 0.116 0.06 0.10 


24-hr 5 0.16 0.04 0.22 0.18 0.07 0.02 0.04 0.01 0.03 


Annual 2 0.019 3.69E-03 0.020 6.76E-03 6.95E-03 1.29E-03 3.90E-03 1.22E-03 2.82E-03 
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Table 7-52. Cumulative with GASCO Alternative E Pollutant Concentrations for 2003 at Class I Areas (micrograms per cubic meter) 


Pollutant Averaging 
Period 


PSD Class 
I 


Increment 
 (µg/m3) 


Arches NP 


Black 
Canyon of 


the 
Gunnison 


WA 


Canyonlands 
NP 


Capitol 
Reef NP 


Flat Tops 
WA 


La Garita 
WA 


Maroon 
Bells-


Snowmass 
WA 


Weminuche 
WA 


West Elk 
WA 


PM2.5 
24-hr NA 0.16 0.08 0.14 0.07 0.124 0.024 0.118 0.023 0.06 


Annual NA 0.018 6.34E-03 9.85E-03 2.64E-03 0.024 2.21E-03 0.01 1.94E-03 7.00E-03 


PM10 24-hr 8 1.17 0.52 1.05 0.49 0.87 0.17 0.78 0.17 0.56 


NO2 Annual 2.5 0.12 0.06 0.05 3.22E-03 0.11 3.82E-03 0.05 2.69E-03 0.02 


SO2 


3-hr 25 0.47 0.11 0.51 0.52 0.23 0.04 0.16 0.04 0.10 


24-hr 5 0.178 0.04 0.23 0.184 0.09 0.013 0.04 0.014 0.03 


Annual 2 0.018 3.32E-03 0.017 6.07E-03 8.99E-03 1.30E-03 3.77E-03 1.19E-03 2.84E-03 
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Table 7-53. Cumulative with GASCO Alternative E Pollutant Concentrations for 2001 at Class II Areas (micrograms per cubic meter)  


Pollutant Averaging 
Period 


PSD Class II 
Increment 


(µg/m3) 


NAAQS 
(µg/m3) 


Dinosaur NM 
(II) 


Colorado NM 
(II) 


Flaming Gorge 
NRA (II) Ouray NWR (II) Ragged WA 


(II) 
High Uintas 


WA (II) 


PM2.5 
24-hr NA 35 1.55 0.177 0.21 4.11 4.96E-03 0.09 


Annual NA 15 0.26 0.02 0.03 1.40 7.53E-03 9.26E-03 


PM10 24-hr 30 150 11.12 1.36 1.56 27.9 0.60 0.73 


NO2 Annual 25 100 1.02 0.06 0.24 7.67 0.03 0.03 


SO2 


3-hr 512 1300 2.06 2.03 0.26 0.58 0.13 0.50 


24-hr 91 365 0.32 0.41 0.14 0.27 0.03 0.15 


Annual 20 80 0.03 0.02 9.39E-03 0.10 2.84E-03 0.01 
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Table 7-54. Cumulative with GASCO Alternative E Pollutant Concentrations for 2002 at Class II Areas (micrograms per cubic meter)  


Pollutant Averaging 
Period 


PSD Class II 
Increment 


(µg/m3) 


NAAQS 
(µg/m3) 


Dinosaur NM 
(II) 


Colorado NM 
(II) 


Flaming Gorge 
NRA (II) Ouray NWR (II) Ragged WA 


(II) 
High Uintas 


WA (II) 


PM2.5 
24-hr NA 35 1.92 0.15 0.33 7.42 0.17 0.53 


Annual NA 15 0.24 0.021 0.031 1.82 0.01 0.025 


PM10 24-hr 30 150 13.82 1.10 2.60 55.1 1.06 4.52 


NO2 Annual 25 100 0.76 0.07 0.21 8.95 0.03 0.06 


SO2 


3-hr 512 1300 1.04 2.24 0.20 0.51 0.08 0.41 


24-hr 91 365 0.20 0.43 0.06 0.32 0.03 0.15 


Annual 20 80 0.03 0.03 7.93E-03 0.11 3.29E-03 9.46E-03 
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Table 7-55. Cumulative with GASCO Alternative E Pollutant Concentrations for 2003 at Class II Areas (micrograms per cubic meter)  


Pollutant Averaging 
Period 


PSD Class II 
Increment 


(µg/m3) 


NAAQS 
(µg/m3) 


Dinosaur NM 
(II) 


Colorado NM 
(II) 


Flaming Gorge 
NRA (II) Ouray NWR (II) Ragged WA 


(II) 
High Uintas 


WA (II) 


PM2.5 
24-hr NA 35 1.35 0.216 0.214 5.47 0.09 0.33 


Annual NA 15 0.18 0.019 0.018 1.58 0.010 0.012 


PM10 24-hr 30 150 10.3 1.64 1.68 38.1 0.14 2.66 


NO2 Annual 25 100 0.62 0.07 0.22 8.06 0.03 0.03 


SO2 


3-hr 512 1300 1.20 3.05 0.20 0.64 0.12 0.47 


24-hr 91 365 0.19 0.46 0.09 0.34 0.03 0.12 


Annual 20 80 0.02 0.03 6.53E-03 0.11 3.17E-03 9.35E-03 
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APPENDIX A: CALMET INPUT EXAMPLE FILE AND 


APPENDIX B: CALPUFF INPUT EXAMPLE FILE ARE INCLUDED ON THE CD. 
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CALMET INPUT EXAMPLE FILE
	


1 








  
  


  
  


  
  


 
 
 


   


 


 
 


 
                   
                   
 
------------------------------------------------------------------------------- 
 


 
 
 


 
------------ 


           
------------  ----          --------- 


     
      


  
   


     
     


 
 


  
    


 
 


       
       
 


 
        
     
                               
 
                      
-------------------------------------------------------------------------------- 


 
--------------------------------- 


 
--------------------------------- 


       
------------  ----       --------- 


   
   
   


 
-------------------------------------------------------------------------------- 


 
----------------------------------------- 


 
----------------------------------------- 


       
------------  ----       --------- 
 
-------------------------------------------------------------------------------- 


 
---------------- 


---------------- 
 


       
------------  ----       --------- 


     
     


 


Far Field Air Quality Technical Support Document 


WTP Calmet Run 1/2001_1 


---------------- Run title (3 lines) ------------------------------------------ 


 CALMET MODEL CONTROL FILE 

 -------------------------- 



INPUT GROUP: 0 -- Input and Output File Names 


Subgroup (a) 


Default Name Type   File Name 


GEO.DAT   input ! GEODAT = WTP200~1\GEO.DAT !
 
SURF.DAT  input ! SRFDAT = WTP200~2\surf01.dat !
 
CLOUD.DAT  input * CLDDAT = * 

PRECIP.DAT   input ! PRCDAT = WTP200~2\PRECIP.DAT !
 
MM4.DAT    input  ! MM4DAT = C:\CALMET\WTP\EXTRAC~1\2001\01_200~1 !
 
WT.DAT  input * WTDAT = * 



CALMET.LST   output ! METLST = WTP200~2\CALMET11.LST !
 
CALMET.DAT   output ! METDAT = WTP200~2\CALMET11.DAT ! 

PACOUT.DAT output * PACDAT = * 



All file names will be converted to lower case if LCFILES = T
 
Otherwise, if LCFILES = F, file names will be converted to UPPER CASE 



  T = lower case      ! LCFILES = F ! 
  F = UPPER CASE 


NUMBER OF UPPER AIR & OVERWATER STATIONS: 


Number of upper air stations (NUSTA)  No default   ! NUSTA = 3 !
 
Number of overwater met stations 



   (NOWSTA) No default  ! NOWSTA = 0 ! 



 !END! 


Subgroup (b) 


Upper air files (one per station) 


Default Name Type    File Name 


UP1.DAT   input 1 ! UPDAT=WTP200~2\UP_24127.DAT!   !END! 
UP2.DAT   input 2 ! UPDAT=WTP200~2\UP_24061.DAT!   !END! 
UP3.DAT   input 3 ! UPDAT=WTP200~2\UP_23066.DAT!   !END! 


Subgroup (c) 


Overwater station files (one per station) 


Default Name Type    File Name 


Subgroup (d) 


Other file names 


Default Name Type    File Name 


DIAG.DAT  input  * DIADAT = * 
PROG.DAT   input      * PRGDAT = * 
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TEST.PRT   output * TSTPRT = * 
TEST.OUT  output * TSTOUT = * 
TEST.KIN  output * TSTKIN = * 
TEST.FRD   output * TSTFRD = * 
TEST.SLP  output * TSTSLP = * 


NOTES: (1) File/path names can be up to 70 characters in length 
(2) Subgroups (a) and (d) must have ONE 'END' (surround by


 delimiters) at the end of the group 
(3) Subgroups (b) and (c) must have an 'END' (surround by


 delimiters) at the end of EACH LINE 


!END! 


INPUT GROUP: 1 -- General run control parameters 


 Starting date:   Year (IBYR) -- No default       ! IBYR = 2001 ! 
Month (IBMO) -- No default       ! IBMO = 1 ! 
 Day (IBDY) -- No default       ! IBDY = 1 ! 
Hour (IBHR) -- No default       ! IBHR = 0 ! 


 Base time zone (IBTZ) -- No default       ! IBTZ = 7 ! 
 PST = 08, MST = 07
 CST = 06, EST = 05


 Length of run (hours) (IRLG) -- No default       ! IRLG = 360 !


 Run type  (IRTYPE) -- Default: 1     ! IRTYPE = 1 ! 


 0 = Computes wind fields only
 1 = Computes wind fields and micrometeorological variables 


  (u*, w*, L, zi, etc.) 
 (IRTYPE must be 1 to run CALPUFF or CALGRID) 


 Compute special data fields required 

 by CALGRID (i.e., 3-D fields of W wind

 components and temperature)

 in additional to regular Default: T   ! LCALGRD = T ! 

 fields ? (LCALGRD) 

 (LCALGRD must be T to run CALGRID)



  Flag to stop run after 

  SETUP phase (ITEST)    Default: 2       ! ITEST = 2 ! 

  (Used to allow checking

  of the model inputs, files, etc.) 

  ITEST = 1 - STOPS program after SETUP phase 

  ITEST = 2 - Continues with execution of



  COMPUTATIONAL phase after SETUP 


!END! 


INPUT GROUP: 2 -- Map Projection and Grid control parameters 


 Projection for all (X,Y): 

 ------------------------- 



 Map projection 

 (PMAP)   Default: UTM    ! PMAP = LCC ! 



  UTM :  Universal Transverse Mercator 

  TTM :  Tangential Transverse Mercator

  LCC :  Lambert Conformal Conic 
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   PS :  Polar Stereographic 

EM :  Equatorial Mercator



 LAZA : Lambert Azimuthal Equal Area 



 False Easting and Northing (km) at the projection origin 

 (Used only if PMAP= TTM, LCC, or LAZA) 

 (FEAST) Default=0.0 ! FEAST = 0 ! 

 (FNORTH)   Default=0.0 ! FNORTH = 0 ! 



 UTM zone (1 to 60)

 (Used only if PMAP=UTM)

 (IUTMZN)   No Default      ! IUTMZN = 0 ! 



 Hemisphere for UTM projection?

 (Used only if PMAP=UTM)

 (UTMHEM)  Default: N   ! UTMHEM = N ! 



N : Northern hemisphere projection 
S :  Southern hemisphere projection 


 Latitude and Longitude (decimal degrees) of projection origin 
 (Used only if PMAP= TTM, LCC, PS, EM, or LAZA) 
 (RLAT0) No Default  ! RLAT0 = 37.02N ! 
 (RLON0) No Default ! RLON0 = 111.98W !


  TTM :  RLON0 identifies central (true N/S) meridian of projection 

   RLAT0 selected for convenience 



  LCC :  RLON0 identifies central (true N/S) meridian of projection 

   RLAT0 selected for convenience 



PS  :  RLON0 identifies central (grid N/S) meridian of projection

   RLAT0 selected for convenience 



  EM  :  RLON0 identifies central meridian of projection 

   RLAT0 is REPLACED by 0.0N (Equator) 



  LAZA:  RLON0 identifies longitude of tangent-point of mapping plane 

   RLAT0 identifies latitude of tangent-point of mapping plane 



 Matching parallel(s) of latitude (decimal degrees) for projection 

 (Used only if PMAP= LCC or PS)

 (XLAT1)  No Default  ! XLAT1 = 30.00N ! 

 (XLAT2)  No Default  ! XLAT2 = 60.00N ! 



  LCC :  Projection cone slices through Earth's surface at XLAT1 and XLAT2 

PS :  Projection plane slices through Earth at XLAT1 



(XLAT2 is not used) 



 ---------- 
Note:  Latitudes and longitudes should be positive, and include a 


  letter N,S,E, or W indicating north or south latitude, and 
  east or west longitude.  For example, 
  35.9  N Latitude  = 35.9N
  118.7 E Longitude = 118.7E


 Datum-region 

 ------------ 



 The Datum-Region for the coordinates is identified by a character

 string. Many mapping products currently available use the model of the 

 Earth known as the World Geodetic System 1984 (WGS-G ).  Other local 

models may be in use, and their selection in CALMET will make its output 



 consistent with local mapping products.  The list of Datum-Regions with 

 official transformation parameters provided by the National Imagery and 

 Mapping Agency (NIMA). 



 NIMA Datum - Regions(Examples) 

 ------------------------------------------------------------------------------ 

WGS-G  WGS-84 GRS 80, Global coverage 



 NAS-C NORTH AMERICAN 1927 Clarke 1866, MEAN FOR (CONUS)

 NWS-27    NWS 6370KM Radius, Global Sphere (NAD27)

 NWS-84    NWS 6370KM Radius, Global Sphere (WGS84)

 ESR-S  ESRI REFERENCE Normal Sphere (6371KM Radius), Global Reference Sphere 
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 Datum-region for output coordinates 

 (DATUM)     Default: WGS-G  ! DATUM = WGS-G ! 



 Horizontal grid definition: 

 --------------------------- 



 Rectangular grid defined for projection PMAP,

 with X the Easting and Y the Northing coordinate 



  No. X grid cells (NX)   No default     ! NX = 129 ! 

  No. Y grid cells (NY)   No default     ! NY = 124 ! 



 Grid spacing (DGRIDKM)   No default     ! DGRIDKM = 4 ! 

  Units: km



 Reference grid coordinate of 

 SOUTHWEST corner of grid cell (1,1) 



 X coordinate (XORIGKM)   No default     ! XORIGKM = 0 ! 

 Y coordinate (YORIGKM)   No default     ! YORIGKM = 0 ! 



  Units: km



 Vertical grid definition: 

 ------------------------- 



 No. of vertical layers (NZ)   No default  ! NZ = 12 ! 


 Cell face heights in arbitrary 
 vertical grid (ZFACE(NZ+1)) No defaults 


  Units: m
 ! ZFACE = 0.00,20.00,40.00,80.00,160.00,320.00,640.00,1000.00,1500.00,2000.00,2500.00,3000.00,3500.00 ! 


!END! 


INPUT GROUP: 3 -- Output Options 


DISK OUTPUT OPTION 


   Save met. fields in an unformatted

 output file ? (LSAVE)  Default: T     ! LSAVE = T ! 

(F = Do not save, T = Save) 



Type of unformatted output file: 

(IFORMO)  Default: 1 ! IFORMO = 1 ! 



  1 = CALPUFF/CALGRID type file (CALMET.DAT) 

  2 = MESOPUFF-II type file     (PACOUT.DAT)
 


LINE PRINTER OUTPUT OPTIONS: 


   Print met. fields ?  (LPRINT)    Default: F  ! LPRINT = F ! 

(F = Do not print, T = Print) 

(NOTE: parameters below control which 



met. variables are printed)


   Print interval 

(IPRINF) in hours       Default: 1  ! IPRINF = 1 ! 

(Meteorological fields are printed 

every  6  hours) 



http:0.00,20.00,40.00,80.00,160.00,320.00,640.00,1000.00,1500.00,2000.00,2500.00,3000.00,3500.00
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   Specify which layers of U, V wind component 
   to print (IUVOUT(NZ)) -- NOTE: NZ values must be entered 


(0=Do not print, 1=Print) 
(used only if LPRINT=T)   Defaults: NZ*0


   * IUVOUT = * 


   Specify which levels of the W wind component to print 

(NOTE: W defined at TOP cell face -- 6 values) 

(IWOUT(NZ)) -- NOTE: NZ values must be entered
 
(0=Do not print, 1=Print)
 
(used only if LPRINT=T & LCALGRD=T) 



 Defaults: NZ*0

 * IWOUT = *



   Specify which levels of the 3-D temperature field to print 

(ITOUT(NZ)) -- NOTE: NZ values must be entered
 
(0=Do not print, 1=Print)
 
(used only if LPRINT=T & LCALGRD=T) 



 Defaults: NZ*0

 * ITOUT = *



   Specify which meteorological fields 
   to print 


(used only if LPRINT=T) Defaults: 0 (all variables) 


  Variable  Print ?
 
(0 = do not print, 

 1 = print) 



  --------   ------------------ 



  ! STABILITY = 0 ! - PGT stability class 
  ! USTAR = 0 ! - Friction velocity 
  ! MONIN = 0 ! - Monin-Obukhov length 
  ! MIXHT = 0 ! - Mixing height 
  ! WSTAR = 0 ! - Convective velocity scale 
  ! PRECIP = 0 ! - Precipitation rate
  ! SENSHEAT = 0 ! - Sensible heat flux 
  ! CONVZI = 0 ! - Convective mixing ht. 


Testing and debug print options for micrometeorological module 


   Print input meteorological data and 

   internal variables (LDB)  Default: F  ! LDB = F ! 



(F = Do not print, T = print) 

(NOTE: this option produces large amounts of output)



   First time step for which debug data 

   are printed (NN1)    Default: 1       ! NN1 = 1 ! 



Last time step for which debug data 

   are printed (NN2)    Default: 1       ! NN2 = 1 ! 



Testing and debug print options for wind field module 
(all of the following print options control output to
 wind field module's output files: TEST.PRT, TEST.OUT,
 TEST.KIN, TEST.FRD, and TEST.SLP) 


   Control variable for writing the test/debug 

wind fields to disk files (IOUTD) 

(0=Do not write, 1=write)  Default: 0 ! IOUTD = 0 ! 
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Number of levels, starting at the surface, 

   to print (NZPRN2)    Default: 1       ! NZPRN2 = 1 ! 



   Print the INTERPOLATED wind components ?
 
(IPR0) (0=no, 1=yes)   Default: 0 ! IPR0 = 0 ! 



   Print the TERRAIN ADJUSTED surface wind 

   components ? 



(IPR1) (0=no, 1=yes)   Default: 0 ! IPR1 = 0 ! 



   Print the SMOOTHED wind components and 

   the INITIAL DIVERGENCE fields ?
 


(IPR2) (0=no, 1=yes)   Default: 0 ! IPR2 = 0 ! 



   Print the FINAL wind speed and direction 

   fields ?
 


(IPR3) (0=no, 1=yes)   Default: 0 ! IPR3 = 0 ! 



   Print the FINAL DIVERGENCE fields ?
 
(IPR4) (0=no, 1=yes)   Default: 0 ! IPR4 = 0 ! 



   Print the winds after KINEMATIC effects 

   are added ?
 


(IPR5) (0=no, 1=yes)   Default: 0 ! IPR5 = 0 ! 



   Print the winds after the FROUDE NUMBER 

   adjustment is made ?
 


(IPR6) (0=no, 1=yes)   Default: 0 ! IPR6 = 0 ! 



   Print the winds after SLOPE FLOWS 

   are added ?
 


(IPR7) (0=no, 1=yes)   Default: 0 ! IPR7 = 0 ! 



   Print the FINAL wind field components ?
 
(IPR8) (0=no, 1=yes)   Default: 0 ! IPR8 = 0 ! 



!END! 


INPUT GROUP: 4 -- Meteorological data options 


NO OBSERVATION MODE  (NOOBS)  Default: 0     ! NOOBS = 0 ! 
   0 = Use surface, overwater, and upper air stations 
   1 = Use surface and overwater stations (no upper air observations) 


 Use MM5 for upper air data 

   2 = No surface, overwater, or upper air observations 



 Use MM5 for surface, overwater, and upper air data 



NUMBER OF SURFACE & PRECIP. METEOROLOGICAL STATIONS 


Number of surface stations  (NSSTA)  No default     ! NSSTA = 28 ! 


Number of precipitation stations 

(NPSTA=-1: flag for use of MM5 precip data)



  (NPSTA)  No default  ! NPSTA = 46 ! 



    CLOUD DATA OPTIONS 

Gridded cloud fields: 



 (ICLOUD)  Default: 0  ! ICLOUD = 0 ! 
ICLOUD = 0 - Gridded clouds not used 
ICLOUD = 1 - Gridded CLOUD.DAT generated as OUTPUT 
ICLOUD = 2 - Gridded CLOUD.DAT read as INPUT 
ICLOUD = 3 - Gridded cloud cover from Prognostic Rel. Humidity


    FILE FORMATS 


   Surface meteorological data file format 
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 (IFORMS) Default: 2  ! IFORMS = 2 ! 

(1 = unformatted (e.g., SMERGE output)) 

(2 = formatted   (free-formatted user input))



   Precipitation data file format 
 (IFORMP) Default: 2  ! IFORMP = 2 ! 



(1 = unformatted (e.g., PMERGE output)) 

(2 = formatted   (free-formatted user input))



   Cloud data file format 
 (IFORMC) Default: 2  ! IFORMC = 1 ! 


(1 = unformatted - CALMET unformatted output) 
(2 = formatted   - free-formatted CALMET output or user input) 


!END! 


INPUT GROUP: 5 -- Wind Field Options and Parameters 


 WIND FIELD MODEL OPTIONS 
Model selection variable (IWFCOD) Default: 1 ! IWFCOD = 1 ! 
   0 = Objective analysis only 
   1 = Diagnostic wind module 


   Compute Froude number adjustment 

effects ? (IFRADJ) Default: 1  ! IFRADJ = 1 ! 

(0 = NO, 1 = YES) 



   Compute kinematic effects ? (IKINE)  Default: 0    ! IKINE = 0 ! 

(0 = NO, 1 = YES) 



Use O'Brien procedure for adjustment 

   of the vertical velocity ? (IOBR) Default: 0 ! IOBR = 0 ! 



(0 = NO, 1 = YES) 



   Compute slope flow effects ? (ISLOPE) Default: 1  ! ISLOPE = 1 ! 

(0 = NO, 1 = YES) 



Extrapolate surface wind observations 

   to upper layers ? (IEXTRP)   Default: -4 ! IEXTRP = -4 ! 



(1 = no extrapolation is done,

 2 = power law extrapolation used,

 3 = user input multiplicative factors 



  for layers 2 - NZ used (see FEXTRP array) 

 4 = similarity theory used 

 -1, -2, -3, -4 = same as above except layer 1 data 



  at upper air stations are ignored 


Extrapolate surface winds even 

   if calm? (ICALM)   Default: 0  ! ICALM = 0 ! 



(0 = NO, 1 = YES) 



Layer-dependent biases modifying the weights of 

   surface and upper air stations (BIAS(NZ))



  -1<=BIAS<=1
 
Negative BIAS reduces the weight of upper air stations 

  (e.g. BIAS=-0.1 reduces the weight of upper air stations 



   by 10%; BIAS= -1, reduces their weight by 100 %)

   Positive BIAS reduces the weight of surface stations 



  (e.g. BIAS= 0.2 reduces the weight of surface stations 

   by 20%; BIAS=1 reduces their weight by 100%)
 


Zero BIAS leaves weights unchanged (1/R**2 interpolation)
 
Default: NZ*0



 ! BIAS = -1,-0.8,-0.4,-0.2,0,0,0,0,0.2,0.4,0.8,1 ! 


Minimum distance from nearest upper air station 
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   to surface station for which extrapolation 

   of surface winds at surface station will be allowed 



(RMIN2: Set to -1 for IEXTRP = 4 or other situations

 where all surface stations should be extrapolated) 



Default: 4. ! RMIN2 = 4 ! 



Use gridded prognostic wind field model 

   output fields as input to the diagnostic 



wind field model (IPROG) Default: 0 ! IPROG = 14 ! 

(0 = No, [IWFCOD = 0 or 1]

 1 = Yes, use CSUMM prog. winds as Step 1 field, [IWFCOD = 0]

 2 = Yes, use CSUMM prog. winds as initial guess field [IWFCOD = 1] 

 3 = Yes, use winds from MM4.DAT file as Step 1 field [IWFCOD = 0]

 4 = Yes, use winds from MM4.DAT file as initial guess field [IWFCOD = 1] 

 5 = Yes, use winds from MM4.DAT file as observations [IWFCOD = 1]

 13 = Yes, use winds from MM5.DAT file as Step 1 field [IWFCOD = 0] 

 14 = Yes, use winds from MM5.DAT file as initial guess field [IWFCOD = 1] 

 15 = Yes, use winds from MM5.DAT file as observations [IWFCOD = 1]
 


Timestep (hours) of the prognostic 

model input data   (ISTEPPG)   Default: 1  ! ISTEPPG = 1 ! 



    RADIUS OF INFLUENCE PARAMETERS 


Use varying radius of influence       Default: F  ! LVARY = F ! 

(if no stations are found within RMAX1,RMAX2,

 or RMAX3, then the closest station will be used) 



Maximum radius of influence over land 

   in the surface layer (RMAX1) No default      ! RMAX1 = 50 ! 



  Units: km
 
Maximum radius of influence over land 

aloft (RMAX2)  No default ! RMAX2 = 200 !



  Units: km
 
Maximum radius of influence over water
 
(RMAX3)   No default      ! RMAX3 = 1 ! 



  Units: km 


OTHER WIND FIELD INPUT PARAMETERS 


Minimum radius of influence used in 

   the wind field interpolation (RMIN)  Default: 0.1 ! RMIN = 0.1 ! 



  Units: km

   Radius of influence of terrain 

   features (TERRAD)  No default      ! TERRAD = 12 ! 



  Units: km

   Relative weighting of the first 

   guess field and observations in the 

   SURFACE layer (R1)    No default   ! R1 = 4 ! 



(R1 is the distance from an   Units: km

   observational station at which the 

   observation and first guess field are 



equally weighted) 



   Relative weighting of the first 

   guess field and observations in the 

   layers ALOFT (R2) No default      ! R2 = 10 ! 



(R2 is applied in the upper layers    Units: km

   in the same manner as R1 is used in

   the surface layer). 



   Relative weighting parameter of the 

   prognostic wind field data (RPROG) No default ! RPROG = 0 !
 


(Used only if IPROG = 1)   Units: km
 


Maximum acceptable divergence in the 

   divergence minimization procedure 
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(DIVLIM)     Default: 5.E-6  ! DIVLIM = 5E-6 ! 


Maximum number of iterations in the 

   divergence min. procedure (NITER)  Default: 50 ! NITER = 50 ! 



Number of passes in the smoothing 

   procedure (NSMTH(NZ)) 



NOTE: NZ values must be entered

  Default: 2,(mxnz-1)*4 ! NSMTH = 2,11*4 ! 


Maximum number of stations used in 

each layer for the interpolation of 



   data to a grid point (NINTR2(NZ))
 
NOTE: NZ values must be entered       Default: 99.    ! NINTR2 = 12*99 ! 



   Critical Froude number (CRITFN)  Default: 1.0 ! CRITFN = 1 ! 



Empirical factor controlling the 

   influence of kinematic effects 



(ALPHA)    Default: 0.1    ! ALPHA = 0.1 ! 



Multiplicative scaling factor for 

extrapolation of surface observations 



   to upper layers (FEXTR2(NZ))   Default: NZ*0.0 

! FEXTR2 = 12*0 !
 
(Used only if IEXTRP = 3 or -3) 



    BARRIER INFORMATION 


Number of barriers to interpolation 

   of the wind fields (NBAR) Default: 0 ! NBAR = 0 ! 



THE FOLLOWING 4 VARIABLES ARE INCLUDED 

ONLY IF NBAR > 0 

NOTE: NBAR values must be entered  No defaults 



   for each variable   Units: km 


X coordinate of BEGINNING 

   of each barrier (XBBAR(NBAR))   ! XBBAR =  ! 



Y coordinate of BEGINNING 

   of each barrier (YBBAR(NBAR))   ! YBBAR =  ! 



X coordinate of ENDING 

   of each barrier (XEBAR(NBAR))   ! XEBAR =  ! 



Y coordinate of ENDING 

   of each barrier (YEBAR(NBAR))   ! YEBAR =  ! 



DIAGNOSTIC MODULE DATA INPUT OPTIONS


   Surface temperature (IDIOPT1)  Default: 0    ! IDIOPT1 = 0 ! 

   0 = Compute internally from



 hourly surface observations 

   1 = Read preprocessed values from



 a data file (DIAG.DAT) 



   Surface met. station to use for 

   the surface temperature (ISURFT)   No default    ! ISURFT = 13 ! 



(Must be a value from 1 to NSSTA) 

(Used only if IDIOPT1 = 0)
 


Domain-averaged temperature lapse 

rate (IDIOPT2)   Default: 0  ! IDIOPT2 = 0 ! 

   0 = Compute internally from



 twice-daily upper air observations 

   1 = Read hourly preprocessed values 



 from a data file (DIAG.DAT)
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Upper air station to use for 

   the domain-scale lapse rate (IUPT) No default     ! IUPT = 3 ! 



(Must be a value from 1 to NUSTA) 

(Used only if IDIOPT2 = 0)
 


Depth through which the domain-scale 

   lapse rate is computed (ZUPT) Default: 200. ! ZUPT = 200 ! 



(Used only if IDIOPT2 = 0) Units: meters 



Domain-averaged wind components 
(IDIOPT3)    Default: 0     ! IDIOPT3 = 0 ! 
   0 = Compute internally from


 twice-daily upper air observations 
   1 = Read hourly preprocessed values 


 a data file (DIAG.DAT) 


Upper air station to use for 

   the domain-scale winds (IUPWND)   Default: -1  ! IUPWND = -1 ! 



(Must be a value from -1 to NUSTA) 

(Used only if IDIOPT3 = 0)
 


   Bottom and top of layer through 
which the domain-scale winds 


   are computed 
(ZUPWND(1), ZUPWND(2))   Defaults: 1., 1000. ! ZUPWND= 1.0, 1.00 ! 
(Used only if IDIOPT3 = 0) Units: meters 


Observed surface wind components 
   for wind field module (IDIOPT4)  Default: 0     ! IDIOPT4 = 0 ! 


   0 = Read WS, WD from a surface 
 data file (SURF DAT) 


   1 = Read hourly preprocessed U, V from
 a data file (DIAG.DAT) 


Observed upper air wind components 
   for wind field module (IDIOPT5)  Default: 0     ! IDIOPT5 = 0 ! 


   0 = Read WS, WD from an upper
 air data file (UP1.DAT, UP2.DAT, etc.) 


   1 = Read hourly preprocessed U, V from
 a data file (DIAG.DAT) 


LAKE BREEZE INFORMATION 


Use Lake Breeze Module  (LLBREZE) 

Default: F  ! LLBREZE = F ! 



 Number of lake breeze regions (NBOX)   ! NBOX = 0 ! 


 X Grid line 1 defining the region of interest 
 ! XG1 =  ! 


 X Grid line 2 defining the region of interest 
 ! XG2 =  ! 


 Y Grid line 1 defining the region of interest 
 ! YG1 =  ! 


 Y Grid line 2 defining the region of interest 
 ! YG2 =  ! 


  X Point defining the coastline (Straight line) 

(XBCST)  (KM)   Default: none ! XBCST = ! 



  Y Point defining the coastline (Straight line) 

(YBCST)  (KM)   Default: none ! YBCST = ! 



  X Point defining the coastline (Straight line) 

(XECST)  (KM)   Default: none  ! XECST =  ! 
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  Y Point defining the coastline (Straight line) 

(YECST)  (KM)   Default: none  ! YECST =  ! 



Number of stations in the region     Default: none ! NLB =  ! 

(Surface stations + upper air stations) 



   Station ID's  in the region   (METBXID(NLB)) 

(Surface stations first, then upper air stations) 

  ! METBXID =  ! 



!END! 


INPUT GROUP: 6 -- Mixing Height, Temperature and Precipitation Parameters 


EMPIRICAL MIXING HEIGHT CONSTANTS 


Neutral, mechanical equation 

(CONSTB) Default: 1.41  ! CONSTB = 1.41 ! 



   Convective mixing ht. equation 

(CONSTE)  Default: 0.15  ! CONSTE = 0.15 ! 



   Stable mixing ht. equation 

(CONSTN)   Default: 2400.  ! CONSTN = 2400 ! 

Overwater mixing ht. equation 

(CONSTW)  Default: 0.16  ! CONSTW = 0.16 ! 

Absolute value of Coriolis 



   parameter (FCORIOL)  Default: 1.E-4 ! FCORIOL = 0.0001 ! 

  Units: (1/s) 


    SPATIAL AVERAGING OF MIXING HEIGHTS 


   Conduct spatial averaging 

(IAVEZI)  (0=no, 1=yes) Default: 1 ! IAVEZI = 1 ! 



Max. search radius in averaging

   process (MNMDAV)  Default: 1 ! MNMDAV = 1 ! 



  Units: Grid

   cells 


Half-angle of upwind looking cone 
   for averaging (HAFANG)   Default: 30.  ! HAFANG = 30 ! 


  Units: deg.
 
Layer of winds used in upwind 

averaging (ILEVZI) Default: 1  ! ILEVZI = 1 ! 

(must be between 1 and NZ)
 


OTHER MIXING HEIGHT VARIABLES 


Minimum potential temperature lapse 

rate in the stable layer above the 

current convective mixing ht.   Default: 0.001 ! DPTMIN = 0.001 ! 

(DPTMIN) Units: deg. K/m
 
Depth of layer above current conv.
 
mixing height through which lapse   Default: 200.  ! DZZI = 200 ! 

rate is computed (DZZI)  Units: meters 



Minimum overland mixing height    Default: 50.   ! ZIMIN = 50 ! 

(ZIMIN) Units: meters 

Maximum overland mixing height    Default: 3000. ! ZIMAX = 3000 ! 

(ZIMAX)   Units: meters 

Minimum overwater mixing height     Default: 50. ! ZIMINW = 50 ! 

(ZIMINW) -- (Not used if observed     Units: meters



   overwater mixing hts. are used)
 
Maximum overwater mixing height     Default: 3000. ! ZIMAXW = 3000 ! 

(ZIMAXW) -- (Not used if observed     Units: meters



   overwater mixing hts. are used)
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TEMPERATURE PARAMETERS


   3D temperature from observations or

   from prognostic data? (ITPROG)    Default:0   ! ITPROG = 0 ! 



   0 = Use Surface and upper air stations 

 (only if NOOBS = 0)



   1 = Use Surface stations (no upper air observations) 

 Use MM5 for upper air data 

 (only if NOOBS = 0,1)



   2 = No surface or upper air observations 

 Use MM5 for surface and upper air data 

 (only if NOOBS = 0,1,2)
 


Interpolation type 

(1 = 1/R ; 2 = 1/R**2)       Default:1 ! IRAD = 1 ! 



   Radius of influence for temperature 
   interpolation (TRADKM)   Default: 500. ! TRADKM = 500 ! 


  Units: km 


Maximum Number of stations to include

   in temperature interpolation (NUMTS)  Default: 5    ! NUMTS = 5 ! 



   Conduct spatial averaging of temp
eratures (IAVET)  (0=no, 1=yes) Default: 1  ! IAVET = 1 ! 

(will use mixing ht MNMDAV,HAFANG 

 so make sure they are correct) 



Default temperature gradient  Default: -.0098 ! TGDEFB = -0.0098 ! 

   below the mixing height over
 


water (K/m) (TGDEFB)
 


Default temperature gradient  Default: -.0045 ! TGDEFA = -0.0045 ! 

above the mixing height over
 
water (K/m) (TGDEFA)



   Beginning (JWAT1) and ending (JWAT2)

   land use categories for temperature  ! JWAT1 = 1000 !

   interpolation over water -- Make ! JWAT2 = 1000 !

   bigger than largest land use to disable 



   PRECIP INTERPOLATION PARAMETERS 


Method of interpolation (NFLAGP)  Default = 2 ! NFLAGP = 2 ! 

 (1=1/R,2=1/R**2,3=EXP/R**2)



   Radius of Influence (km) (SIGMAP) Default = 100.0  ! SIGMAP = 100 !

 (0.0 => use half dist. btwn

  nearest stns w & w/out

  precip when NFLAGP = 3)
 
Minimum Precip. Rate Cutoff (mm/hr)   Default = 0.01  ! CUTP = 0.01 ! 
 (values <CUTP = 0.0 mm/hr) 


!END! 


INPUT GROUP: 7 -- Surface meteorological station parameters 


 SURFACE STATION VARIABLES 

 (One record per station --  12  records in all) 



1  2

  Name   ID    X coord.  Y coord.  Time   Anem.



 (km) (km)   zone   Ht.(m)
 


! SS1  ='S1'  724620  526.696  64.787  7    10.000  ! 
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! SS2  ='S2'  724627  348.938  109.838      7  10.000  ! 
! SS3  ='S3'  724640  635.970  166.347      7  10.000  ! 
! SS4  ='S4'  724660  612.029  222.708      7  10.000  ! 
! SS5  ='S5'  724673  474.296  254.881      7  10.000  ! 
! SS6  ='S6'  724674  337.401  336.191      7  10.000  ! 
! SS7  ='S7'  724675  421.132  297.795      7  10.000  ! 
! SS8  ='S8'  724676  428.246  251.781      7  10.000  ! 
! SS9  ='S9'  724677  427.914  177.127      7  10.000  ! 
! SS10 ='S10'  724699 568.230  337.940  7    10.000  ! 
! SS11 ='S11'  724700 102.279  282.040  7    10.000  ! 
! SS12 ='S12'  724756 -14.893  73.926      7  10.000  ! 
! SS13 ='S13'  724760 289.565  234.642  7    10.000  ! 
! SS14 ='S14'  724765 345.912  169.204  7    10.000  ! 
! SS15 ='S15'  724767 289.435  36.665  7    10.000  ! 
! SS16 ='S16'  724769 571.542  395.530  7    10.000  ! 
! SS17 ='S17'  724776 188.246  190.012  7    10.000  ! 
! SS18 ='S18'  725645 510.080  484.380  7    10.000  ! 
! SS19 ='S19'  725650 607.961  331.731  7    10.000  ! 
! SS20 ='S20'  725700 365.302  386.213  7    10.000  ! 
! SS21 ='S21'  725705 202.127  371.630  7    10.000  ! 
! SS22 ='S22'  725715 390.868  385.527  7    10.000  ! 
! SS23 ='S23'  725717 355.263  280.999  7    10.000  ! 
! SS24 ='S24'  725720 0.553  406.208      7  10.000  ! 
! SS25 ='S25'  725724 21.200  345.946  7    10.000  ! 
! SS26 ='S26'  725744 234.565  498.682  7    10.000  ! 
! SS27 ='S27'  725755 0.549  442.795      7  10.000  ! 
! SS28 ='S28'  725775 76.822  460.462  7    10.000  ! 


1

 Four character string for station name

 (MUST START IN COLUMN 9)



 2

 Five digit integer for station ID
 


!END! 


INPUT GROUP: 8 -- Upper air meteorological station parameters 


 UPPER AIR STATION VARIABLES 

 (One record per station -- 3 records in all)



 1  2

  Name  ID    X coord.  Y coord. Time zone



  (km) (km)

 ----------------------------------------------- 


! US1  ='U1'    24127  2.190  406.531      7 ! 
! US2  ='U2'    24061  276.932  657.831  7 ! 
! US3  ='U3'    23066  289.375  233.230  7 ! 


1

 Four character string for station name

 (MUST START IN COLUMN 9)



 2

 Five digit integer for station ID
 


!END! 


INPUT GROUP: 9 -- Precipitation station parameters 
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 PRECIPITATION STATION VARIABLES 
 (One record per station -- 2 records in all)
 (NOT INCLUDED IF NPSTA = 0)


 1  2
  Name   Station    X coord.  Y coord.


  Code    (km) (km) 
  ------------------------------------ 


! PS1  ='P1'  428939  20.030  368.917  ! 
! PS2  ='P2'  421308  248.620  80.207  ! 
! PS3  ='P3'  422385  44.325  426.448  ! 
! PS4  ='P4'  422578  32.946  252.222  ! 
! PS5  ='P5'  422702  46.600  295.433  ! 
! PS6  ='P6'  423418  153.822  216.135  ! 
! PS7  ='P7'  423611  108.519  152.258  ! 
! PS8  ='P8'  425815  121.240  384.362  ! 
! PS9  ='P9'  426127  156.895  381.526  ! 
! PS10 ='P10'  427026 98.117  281.618  ! 
! PS11 ='P11'  427260 -9.008  189.199  ! 
! PS12 ='P12'  427395 164.365  356.575  ! 
! PS13 ='P13'  427598 0.826  404.773  ! 
! PS14 ='P14'  427690 16.033  320.435  ! 
! PS15 ='P15'  427729 64.697  288.397  ! 
! PS16 ='P16'   59096 476.641  342.957  ! 
! PS17 ='P17'   50130 528.390  65.278  ! 
! PS18 ='P18'   50183 531.628  365.163  ! 
! PS19 ='P19'   50263 512.645  233.898  ! 
! PS20 ='P20'   50372 431 571  248.030  ! 
! PS21 ='P21'   51713 442.422  167.594  ! 
! PS22 ='P22'   51959 422 535  213.214  ! 
! PS23 ='P23'   52286 248.428  352.019  ! 
! PS24 ='P24'   53488 289 348  233.193  ! 
! PS25 ='P25'   53500 505 141  368.482  ! 
! PS26 ='P26'   53662 427.609  177.468  ! 
! PS27 ='P27'   55484 337.493  334.397  ! 
! PS28 ='P28'   55531 301.141  26.324  ! 
! PS29 ='P29'   55982 460 178  438.935  ! 
! PS30 ='P30'   56203 367.079  118.006  ! 
! PS31 ='P31'   56591 274.959  66.770  ! 
! PS32 ='P32'   57031 350.058  279.285  ! 
! PS33 ='P33'   57337 497.451  133.478  ! 
! PS34 ='P34'   58204 356.064  110.205  ! 
! PS35 ='P35'  487995 419.587  497.284  ! 
! PS36 ='P36'  483100 83.332  459.108  ! 
! PS37 ='P37'  485420 514.024  482.534  ! 
! PS38 ='P38'  486597 248.097  468.694  ! 
! PS39 ='P39'  426374 59.506  401.455  ! 
! PS40 ='P40'  420336 199.940  175.943  ! 
! PS41 ='P41'  420738 216.032  68.281  ! 
! PS42 ='P42'  421008 -16.339  68.520  ! 
! PS43 ='P43'  421590 66.111  423.044  ! 
! PS44 ='P44'  425892 21.290  403.014  ! 
! PS45 ='P45'  420168 -0.560  133.383  ! 
! PS46 ='P46'   54877 527.090  317.959  ! 


1
 Four character string for station name
 (MUST START IN COLUMN 9)


 2
 Six digit station code composed of state 
 code (first 2 digits) and station ID (last 
 4 digits) 


!END! 
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APPENDIX B 



EXAMPLE CALPUFF INPUT FILE 
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GASCO EIS Cumulative 
Calpuff Run First Half 2001 


---------------- Run title (3 lines) ------------------------------------------ 


 CALPUFF MODEL CONTROL FILE 
 -------------------------- 


INPUT GROUP: 0 -- Input and Output File Names 


Default Name Type   File Name 


CALMET.DAT   input * METDAT = * 
    or 
ISCMET.DAT   input * ISCDAT = * 
    or 
PLMMET.DAT input * PLMDAT = * 
    or 
PROFILE.DAT  input * PRFDAT = * 
SURFACE.DAT input * SFCDAT = * 
RESTARTB.DAT  input  * RSTARTB = * 


CALPUFF.LST   output   ! PUFLST = GASCumPUF01A.LST ! 
CONC.DAT  output ! CONDAT = GASCumCON01A.DAT ! 
DFLX.DAT  output ! DFDAT = GASCumDFLX1A.DAT ! 
WFLX.DAT output ! WFDAT = GASCumWFLX1A.DAT ! 


VISB.DAT output ! VISDAT = GASCumVISB1A.DAT ! 
RESTARTE.DAT  output  ! RSTARTE = RESTARTE.DAT ! 


Emission Files 


PTEMARB.DAT  input * PTDAT = * 
VOLEMARB.DAT  input  * VOLDAT = * 
BAEMARB.DAT  input * ARDAT = * 
LNEMARB.DAT input * LNDAT = * 


Other Files 


OZONE.DAT  input ! OZDAT = Ozone01.DAT !
 
VD.DAT  input * VDDAT = * 

CHEM.DAT  input * CHEMDAT = * 

H2O2.DAT    input  * H2O2DAT = * 

HILL.DAT  input * HILDAT = WTP2001_geo\GEO DAT * 

HILLRCT.DAT  input * RCTDAT = * 

COASTLN.DAT input * CSTDAT = * 

FLUXBDY.DAT  input * BDYDAT = * 

BCON.DAT  input * BCNDAT = * 

DEBuG.DAT  output * DEBuG = * 

MASSFLX.DAT   output * FLXDAT = * 

MASSBAL.DAT  output * BALDAT = * 

FOG.DAT  output * FOGDAT = * 



All file names will be converted to lower case if LCFILES = T 
Otherwise, if LCFILES = F, file names will be converted to UPPER CASE 


  T = lower case      ! LCFILES = F ! 
  F = UPPER CASE 


NOTE: (1) file/path names can be up to 70 characters in length 


Provision for multiple input files 


 Number of CALMET.DAT files for run (NMETDAT) 

Default: 1 ! NMETDAT = 12 ! 



 Number of PTEMARB.DAT files for run (NPTDAT) 
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Default: 0 ! NPTDAT = 0 ! 


 Number of BAEMARB.DAT files for run (NARDAT) 
Default: 0 ! NARDAT =  0 ! 


 Number of VOLEMARB.DAT files for run (NVOLDAT) 
Default: 0 ! NVOLDAT =  0 ! 


!END! 


Subgroup (0a) 


  The following CALMET.DAT filenames are processed in sequence if NMETDAT>1 


Default Name Type   File Name 
------------  ----    --------- 
none input ! METDAT=C:\PXP2008REVISION2001\CAL01011.DAT   ! !END!


 none input ! METDAT=C:\PXP2008REVISION2001\CAL01012.DAT   ! !END!
 none input ! METDAT=C:\PXP2008REVISION2001\CAL01021.DAT   ! !END!
 none input ! METDAT=C:\PXP2008REVISION2001\CAL01022.DAT   ! !END!
 none input ! METDAT=C:\PXP2008REVISION2001\CAL01031.DAT   ! !END!
 none input ! METDAT=C:\PXP2008REVISION2001\CAL01032.DAT   ! !END!
 none input ! METDAT=C:\PXP2008REVISION2001\CAL01041.DAT   ! !END!
 none input ! METDAT=C:\PXP2008REVISION2001\CAL01042.DAT   ! !END!
 none input ! METDAT=C:\PXP2008REVISION2001\CAL01051.DAT   ! !END!
 none input ! METDAT=C:\PXP2008REVISION2001\CAL01052.DAT   ! !END!
 none input ! METDAT=C:\PXP2008REVISION2001\CAL01061.DAT   ! !END!
 none input ! METDAT=C:\PXP2008REVISION2001\CAL01062.DAT   ! !END! 


-------------------------------------------------------------------------------- 


INPUT GROUP: 1 -- General run control parameters 
-------------- 


Option to run all periods found 
    in the met. file   (METRUN) Default: 0 ! METRUN = 0 ! 


METRUN = 0 - Run period explicitly defined below 
METRUN = 1 - Run all periods in met. file 


 Starting date:   Year (IBYR) -- No default       ! IBYR = 2001 !
 (used only if Month (IBMO) -- No default       ! IBMO = 1 ! 


METRUN = 0)   Day (IBDY) -- No default     ! IBDY = 1 ! 
Hour (IBHR) -- No default       ! IBHR = 0 ! 


 Base time zone (XBTZ) -- No default       ! XBTZ = 7 ! 
 PST = 8., MST = 7.
 CST = 6., EST = 5.


 Length of run (hours) (IRLG) -- No default       ! IRLG = 4344 !


 Number of chemical species (NSPEC) 
Default: 5 ! NSPEC = 7 ! 


 Number of chemical species 
 to be emitted  (NSE) Default: 3 ! NSE = 4 ! 


 Flag to stop run after 
 SETUP phase (ITEST)    Default: 2       ! ITEST = 2 ! 
 (Used to allow checking 
 of the model inputs, files, etc.) 


 ITEST = 1 - STOPS program after SETUP phase 
 ITEST = 2 - Continues with execution of program


 after SETUP 


 Restart Configuration: 


 Control flag (MRESTART) Default: 0 ! MRESTART = 2 ! 
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 0 = Do not read or write a restart file 

 1 = Read a restart file at the beginning of



  the run

 2 = Write a restart file during run 

 3 = Read a restart file at beginning of run 



  and write a restart file during run


 Number of periods in Restart 

 output cycle (NRESPD)  Default: 0 ! NRESPD = 0 ! 



 0 = File written only at last period 

>0 = File updated every NRESPD periods 



 Meteorological Data Format (METFM) 

Default: 1 ! METFM = 1 ! 



 METFM = 1 - CALMET binary file (CALMET.MET)

 METFM = 2 - ISC ASCII file (ISCMET.MET) 

 METFM = 3 - AUSPLUME ASCII file (PLMMET.MET)

 METFM = 4 - CTDM plus tower file (PROFILE.DAT) and



 surface parameters file (SURFACE.DAT) 


 PG sigma-y is adjusted by the factor (AVET/PGTIME)**0.2 
 Averaging Time (minutes) (AVET) 


Default: 60.0 ! AVET = 60 ! 
 PG Averaging Time (minutes) (PGTIME) 


Default: 60.0 ! PGTIME = 60 ! 


!END! 


INPUT GROUP: 2 -- Technical options 


 Vertical distribution used in the 
 near field (MGAUSS)   Default: 1 ! MGAUSS = 1 ! 


 0 = uniform
 1 = Gaussian


 Terrain adjustment method 
 (MCTADJ) Default: 3  ! MCTADJ = 3 ! 


 0 = no adjustment 
 1 = ISC-type of terrain adjustment
 2 = simple, CALPUFF-type of terrain


  adjustment

 3 = partial plume path adjustment



 Subgrid-scale complex terrain 
 flag (MCTSG)    Default: 0     ! MCTSG = 0 ! 


 0 = not modeled 
 1 = modeled 


 Near-field puffs modeled as 
elongated 0 (MSLuG) Default: 0 ! MSLuG = 0 ! 
 0 = no
 1 = yes (slug model used)


 Transitional plume rise modeled ?
 (MTRANS)   Default: 1     ! MTRANS = 1 ! 


0 = no (i.e., final rise only)
 1 = yes (i.e., transitional rise computed) 


 Stack tip downwash? (MTIP)  Default: 1 ! MTIP = 1 ! 
 0 = no (i.e., no stack tip downwash)
 1 = yes (i.e., use stack tip downwash) 
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 Method used to simulate building 
 downwash? (MBDW)   Default: 1 ! MBDW = 1 ! 


 1 = ISC method
 2 = PRIME method 


 Vertical wind shear modeled above 
 stack top? (MSHEAR)   Default: 0  ! MSHEAR = 0 ! 


0 = no (i.e., vertical wind shear not modeled)
 1 = yes (i.e., vertical wind shear modeled)


 Puff splitting allowed? (MSPLIT) Default: 0 ! MSPLIT = 0 ! 
 0 = no (i.e., puffs not split) 
 1 = yes (i.e., puffs are split) 


 Chemical mechanism flag (MCHEM) Default: 0    ! MCHEM = 1 ! 
 0 = chemical transformation not 


modeled
 1 = transformation rates computed 


  internally (MESOPUFF II scheme) 
 2 = user-specified transformation 


  rates used
 3 = transformation rates computed 


  internally (RIVAD/ARM3 scheme) 
 4 = secondary organic aerosol formation 


  computed (MESOPUFF II scheme for OH) 


 Aqueous phase transformation flag (MAQCHEM)
 (Used only if MCHEM = 1, or 3) Default: 0 ! MAQCHEM = 0 ! 


 0 = aqueous phase transformation 
  not modeled


 1 = transformation rates adjusted 
  for aqueous phase reactions 


Wet removal modeled ? (MWET) Default: 1 ! MWET = 1 ! 
 0 = no
 1 = yes 


 Dry deposition modeled ? (MDRY)  Default: 1   ! MDRY = 1 ! 
 0 = no
 1 = yes 
 (dry deposition method specified
  for each species in Input Group 3) 


 Method used to compute dispersion 

 coefficients (MDISP)   Default: 3 ! MDISP = 3 ! 



 1 = dispersion coefficients computed from measured values 

  of turbulence, sigma v, sigma w 



 2 = dispersion coefficients from internally calculated

  sigma v, sigma w using micrometeorological variables 

  (u*, w*, L, etc.) 



 3 = PG dispersion coefficients for RURAL areas (computed using 
  the ISCST multi-segment approximation) and MP coefficients in 
  urban areas


 4 = same as 3 except PG coefficients computed using 

  the MESOPUFF II eqns. 



 5 = CTDM sigmas used for stable and neutral conditions.

  For unstable conditions, sigmas are computed as in 



MDISP = 3, described above.  MDISP = 5 assumes that 

measured values are read 



 Sigma-v/sigma-theta, sigma-w measurements used? (MTURBVW) 
 (Used only if MDISP = 1 or 5)   Default: 3 ! MTURBVW = 3 ! 


 1 = use sigma-v or sigma-theta measurements 

  from PROFILE.DAT to compute sigma-y 

  (valid for METFM = 1, 2, 3, 4)



 2 = use sigma-w measurements 

  from PROFILE.DAT to compute sigma-z 

  (valid for METFM = 1, 2, 3, 4)
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 3 = use both sigma-(v/theta) and sigma-w 

  from PROFILE.DAT to compute sigma-y and sigma-z 

  (valid for METFM = 1, 2, 3, 4)



 4 = use sigma-theta measurements 

  from PLMMET.DAT to compute sigma-y 

  (valid only if METFM = 3)



 Back-up method used to compute dispersion 

 when measured turbulence data are 

missing (MDISP2)    Default: 3     ! MDISP2 = 3 ! 



 (used only if MDISP = 1 or 5)

 2 = dispersion coefficients from internally calculated



  sigma v, sigma w using micrometeorological variables 

  (u*, w*, L, etc.) 



 3 = PG dispersion coefficients for RURAL areas (computed using 
  the ISCST multi-segment approximation) and MP coefficients in 
  urban areas


 4 = same as 3 except PG coefficients computed using 

  the MESOPUFF II eqns. 



 PG sigma-y,z adj. for roughness?  Default: 0 ! MROuGH = 0 ! 
 (MROuGH) 


 0 = no
 1 = yes 


 Partial plume penetration of      Default: 1 ! MPARTL = 1 ! 

 elevated inversion?

 (MPARTL) 



 0 = no

 1 = yes 



 Strength of temperature inversion Default: 0  ! MTINV = 0 ! 

 provided in PROFILE.DAT extended records?

 (MTINV) 



 0 = no (computed from measured/default gradients)

 1 = yes 



 PDF used for dispersion under convective conditions? 
Default: 0 ! MPDF = 0 ! 


 (MPDF)
 0 = no
 1 = yes 


 Sub-Grid TIBL module used for shore line? 
Default: 0 ! MSGTIBL = 0 ! 


 (MSGTIBL) 
 0 = no
 1 = yes 


 Boundary conditions (concentration) modeled? 
Default: 0 ! MBCON = 0 ! 


 (MBCON) 
 0 = no
 1 = yes, using formatted BCON.DAT file 
 2 = yes, using unformatted CONC.DAT file 


 Analyses of fogging and icing impacts due to emissions from
 arrays of mechanically-forced cooling towers can be performed 
 using CALPUFF in conjunction with a cooling tower emissions 
 processor (CTEMISS) and its associated postprocessors.  Hourly
 emissions of water vapor and temperature from each cooling tower 
 cell are computed for the current cell configuration and ambient 
 conditions by CTEMISS. CALPUFF models the dispersion of these 
 emissions and provides cloud information in a specialized format 
 for further analysis. Output to FOG.DAT is provided in either
 'plume mode' or 'receptor mode' format. 


 Configure for FOG Model output? 
Default: 0 ! MFOG = 0 ! 
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 (MFOG)

 0 = no

 1 = yes  - report results in PLUME Mode format 

 2 = yes  - report results in RECEPTOR Mode format



 Test options specified to see if

 they conform to regulatory

 values? (MREG)  Default: 1 ! MREG = 1 ! 



 0 = NO checks are made 

 1 = Technical options must conform to USEPA 



  Long Range Transport (LRT) guidance 

 METFM    1 or 2

 AVET  60. (min) 

 PGTIME   60. (min) 

 MGAUSS 1

 MCTADJ 3

 MTRANS  1

 MTIP  1

 MCHEM  1 or 3 (if modeling SOx, NOx)

 MWET 1

 MDRY   1

 MDISP    2 or 3

 MPDF     0 if MDISP=3



  1 if MDISP=2

 MROUGH 0 

 MPARTL 1

 SYTDEP   550. (m)

 MHFTSZ  0
 


!END! 


INPUT GROUP: 3a, 3b -- Species list 


Subgroup (3a) 


  The following species are modeled: 


! CSPEC =    SO2 !   !END! 
! CSPEC =    SO4 !   !END! 
! CSPEC =    NOX ! !END! 
! CSPEC =   HNO3 !   !END! 
! CSPEC =    NO3 !   !END! 
! CSPEC =   PMC ! !END! 
! CSPEC =    PMF ! !END! 


Dry    OUTPUT GROUP 
    SPECIES MODELED  EMITTED DEPOSITED   NUMBER 


 NAME (0=NO, 1=YES)   (0=NO, 1=YES)   (0=NO,  (0=NONE, 
   (Limit: 12   1=COMPUTED-GAS     1=1st CGRUP, 
    Characters 2=COMPUTED-PARTICLE  2=2nd CGRUP,
    in length)    3=USER-SPECIFIED)     3= etc.) 


! SO2 =   1,  1,     1,  0  ! 
! SO4 =   1,  0,     2,  0  ! 
!  NOX  =     1,    1,   1,  0  ! 
! HNO3 = 1, 0, 1,  0 ! 
! NO3  =    1,   0,  2,  0 ! 
! PMC =    1,   1,  2,  0 ! 
!  PMF  =    1,   1,  2,  0 ! 
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!END! 


Subgroup (3b) 


  The following names are used for Species-Groups in which results 

  for certain species are combined (added) prior to output.  The 

  CGRUP name will be used as the species name in output files.

  Use this feature to model specific particle-size distributions 

  by treating each size-range as a separate species. 

  Order must be consistent with 3(a) above.
 


INPUT GROUP: 4 -- Map Projection and Grid control parameters 


 Projection for all (X,Y): 

 ------------------------- 



 Map projection 

 (PMAP)   Default: UTM    ! PMAP = LCC ! 



  UTM :  Universal Transverse Mercator 

  TTM :  Tangential Transverse Mercator

  LCC :  Lambert Conformal Conic 

   PS :  Polar Stereographic 



EM :  Equatorial Mercator

 LAZA : Lambert Azimuthal Equal Area 



 False Easting and Northing (km) at the projection origin 

 (Used only if PMAP= TTM, LCC, or LAZA) 

 (FEAST) Default=0.0 ! FEAST = 0 ! 

 (FNORTH)   Default=0.0 ! FNORTH = 0 ! 



 UTM zone (1 to 60)

 (Used only if PMAP=UTM)

 (IUTMZN)   No Default      ! IUTMZN = 0 ! 



 Hemisphere for UTM projection?

 (Used only if PMAP=UTM)

 (UTMHEM)  Default: N   ! UTMHEM = N ! 



N : Northern hemisphere projection 
S :  Southern hemisphere projection 


 Latitude and Longitude (decimal degrees) of projection origin 

 (Used only if PMAP= TTM, LCC, PS, EM, or LAZA) 

 (RLAT0)   No Default ! RLAT0 = 37.017381N !

 (RLON0) No Default ! RLON0 = 111.976753W !



  TTM :  RLON0 identifies central (true N/S) meridian of projection 
   RLAT0 selected for convenience 


  LCC :  RLON0 identifies central (true N/S) meridian of projection 
   RLAT0 selected for convenience 


PS  :  RLON0 identifies central (grid N/S) meridian of projection
   RLAT0 selected for convenience 


  EM  :  RLON0 identifies central meridian of projection 
   RLAT0 is REPLACED by 0.0N (Equator) 


  LAZA:  RLON0 identifies longitude of tangent-point of mapping plane 
   RLAT0 identifies latitude of tangent-point of mapping plane 


 Matching parallel(s) of latitude (decimal degrees) for projection 

 (Used only if PMAP= LCC or PS)

 (XLAT1)  No Default  ! XLAT1 = 30N ! 

 (XLAT2)  No Default  ! XLAT2 = 60N ! 
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  LCC :  Projection cone slices through Earth's surface at XLAT1 and XLAT2 

PS :  Projection plane slices through Earth at XLAT1 



(XLAT2 is not used) 



 ---------- 
Note:  Latitudes and longitudes should be positive, and include a 



  letter N,S,E, or W indicating north or south latitude, and 

  east or west longitude.  For example, 

  35.9  N Latitude  = 35.9N
  118.7 E Longitude = 118.7E


 Datum-region 

 ------------ 



 The Datum-Region for the coordinates is identified by a character

 string. Many mapping products currently available use the model of the 

 Earth known as the World Geodetic System 1984 (WGS-G ).  Other local 

models may be in use, and their selection in CALMET will make its output 



 consistent with local mapping products.  The list of Datum-Regions with 

 official transformation parameters provided by the National Imagery and 

 Mapping Agency (NIMA). 



 NIMA Datum - Regions(Examples) 

 ------------------------------------------------------------------------------ 

WGS-G  WGS-84 GRS 80, Global coverage 



 NAS-C NORTH AMERICAN 1927 Clarke 1866, MEAN FOR (CONUS)

 NWS-27    NWS 6370KM Radius, Global Sphere (NAD27)

 NWS-84    NWS 6370KM Radius, Global Sphere (WGS84)

 ESR-S  ESRI REFERENCE Normal Sphere (6371KM Radius), Global Reference Sphere 



 Datum-region for output coordinates 

 (DATUM)     Default: WGS-G  ! DATUM = WGS-G ! 



METEOROLOGICAL Grid: 


 Rectangular grid defined for projection PMAP,

 with X the Easting and Y the Northing coordinate 



  No. X grid cells (NX)   No default     ! NX = 129 ! 

  No. Y grid cells (NY)   No default     ! NY = 124 ! 



  No. vertical layers (NZ)   No default  ! NZ = 12 ! 



 Grid spacing (DGRIDKM)   No default     ! DGRIDKM = 4 ! 

  Units: km



   Cell face heights 
 (ZFACE(nz+1)) No defaults 


  Units: m
   ! ZFACE =  0.0, 20.0, 40.0, 80.0, 160.0, 320.0, 640.0, 1000.0, 1500.0, 2000.0, 2500.0, 3000.0, 3500.0 !


  Reference Coordinates 

 of SOUTHWEST corner of



 grid cell(1, 1): 



  X coordinate (XORIGKM) No default     ! XORIGKM = 0 ! 

  Y coordinate (YORIGKM) No default     ! YORIGKM = 0 ! 



 Units: km
 


COMPUTATIONAL Grid:


 The computational grid is identical to or a subset of the MET. grid. 

 The lower left (LL) corner of the computational grid is at grid point 

 (IBCOMP, JBCOMP) of the MET. grid. The upper right (UR) corner of the 

 computational grid is at grid point (IECOMP, JECOMP) of the MET. grid.

 The grid spacing of the computational grid is the same as the MET. grid. 



 X index of LL corner (IBCOMP)   No default     ! IBCOMP = 1 ! 







 


                 
 
          
                 
 
 
             
                 
 
             
                 
 
 
 


  
 
     
      
    
    
        
    
 
       
                
       
 
          
       
 
           
       
 
 
             
       
 
             
       
 
 
       
                            
        
 


 
 
------------------------------------------------------------------------------- 
 
 


 
-------------- 
                                                                   
                                    
                                  
 


                               
                                   


                                   
                           


    
    
    


 
                            


 
 


 


Far Field Air Quality Technical Support Document 


  (1 <= IBCOMP <= NX) 


 Y index of LL corner (JBCOMP)   No default     ! JBCOMP = 1 ! 
  (1 <= JBCOMP <= NY) 


 X index of UR corner (IECOMP)  No default  ! IECOMP = 129 !
  (1 <= IECOMP <= NX) 


 Y index of UR corner (JECOMP)  No default  ! JECOMP = 124 !
  (1 <= JECOMP <= NY) 


SAMPLING Grid (GRIDDED RECEPTORS):


 The lower left (LL) corner of the sampling grid is at grid point 

 (IBSAMP, JBSAMP) of the MET. grid. The upper right (UR) corner of the 

 sampling grid is at grid point (IESAMP, JESAMP) of the MET. grid. 

 The sampling grid must be identical to or a subset of the computational 

 grid. It may be a nested grid inside the computational grid.

 The grid spacing of the sampling grid is DGRIDKM/MESHDN. 



 Logical flag indicating if gridded 

 receptors are used (LSAMP)    Default: T  ! LSAMP = F ! 

 (T=yes, F=no) 



 X index of LL corner (IBSAMP)   No default     ! IBSAMP = 11 ! 
  (IBCOMP <= IBSAMP <= IECOMP) 


 Y index of LL corner (JBSAMP)   No default     ! JBSAMP = 12 !
  (JBCOMP <= JBSAMP <= JECOMP) 


 X index of UR corner (IESAMP)  No default  ! IESAMP = 113 ! 
  (IBCOMP <= IESAMP <= IECOMP) 


 Y index of UR corner (JESAMP)  No default  ! JESAMP = 111 !
  (JBCOMP <= JESAMP <= JECOMP) 


Nesting factor of the sampling 

 grid (MESHDN) Default: 1     ! MESHDN = 1 ! 

 (MESHDN is an integer >= 1)
 


!END! 


INPUT GROUP: 5 -- Output Options 


*  *

 FILE   DEFAULT VALUE  VALUE THIS RUN 

 ----    -------------    -------------- 



   Concentrations (ICON)  1 ! ICON = 1 ! 

   Dry Fluxes (IDRY)  1 ! IDRY = 1 ! 



Wet Fluxes (IWET)  1   ! IWET = 1 ! 

   Relative Humidity (IVIS) 1   ! IVIS = 1 ! 



(relative humidity file is 

 required for visibility 

 analysis) 



   Use data compression option in output file?

   (LCOMPRS)     Default: T   * LCOMPRS = * 



*

    0 = Do not create file, 1 = create file 
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DIAGNOSTIC MASS FLUX OUTPUT OPTIONS: 


Mass flux across specified boundaries 

   for selected species reported hourly?
 


(IMFLX) Default: 0   ! IMFLX = 0 ! 

  0 = no

  1 = yes (FLUXBDY.DAT and MASSFLX.DAT filenames 



  are specified in Input Group 0)
 


Mass balance for each species 

reported hourly?
 
(IMBAL)  Default: 0   ! IMBAL = 0 ! 

  0 = no

  1 = yes (MASSBAL.DAT filename is 



 specified in Input Group 0)
 


LINE PRINTER OUTPUT OPTIONS: 


   Print concentrations (ICPRT)   Default: 0  ! ICPRT = 0 ! 

   Print dry fluxes (IDPRT)     Default: 0      ! IDPRT = 0 ! 

   Print wet fluxes (IWPRT)  Default: 0      ! IWPRT = 0 ! 



(0 = Do not print, 1 = Print) 



   Concentration print interval 

(ICFRQ) in hours    Default: 1 ! ICFRQ = 1 ! 

Dry flux print interval 

(IDFRQ) in hours       Default: 1      ! IDFRQ = 1 ! 

Wet flux print interval 

(IWFRQ) in hours       Default: 1      ! IWFRQ = 1 ! 



Units for Line Printer Output 

(IPRTU)   Default: 1  ! IPRTU = 3 ! 



 for     for 

  Concentration Deposition



 1 =    g/m**3         g/m**2/s 

2 = mg/m**3  mg/m**2/s 

3 =   µg/m**3     µg/m**2/s 

4 =   ng/m**3        ng/m**2/s 

5 =  Odour Units 



Messages tracking progress of run 

written to the screen ?
 
(IMESG) Default: 2   ! IMESG = 2 ! 

  0 = no

  1 = yes (advection step, puff ID) 

  2 = yes (YYYYJJJHH, # old puffs, # emitted puffs) 



 SPECIES (or GROUP for combined species) LIST FOR OUTPUT OPTIONS 


 ---- CONCENTRATIONS ----   ------ DRY FLUXES ------ ------ WET FLUXES ------ -- MASS FLUX -- 
   SPECIES 
   /GROUP  PRINTED?  SAVED ON DISK?   PRINTED?  SAVED ON DISK?   PRINTED?  SAVED ON DISK?   SAVED ON 
DISK?
   -------  ------------------------ ------------------------ ------------------------   --------------- 
!  SO2 =   0,    1,   0,  1,    0,   1,  0 ! 
!  SO4 =   0,    1,   0,  1,    0,   1,  0 ! 
!  NOX =  0,   1,  0,    1,   0,  1,  0  ! 
! HNO3 = 0, 1,    0,  1, 0, 1,  0 ! 
!  NO3 =   0,  1,    0,   1,  0,    1,  0  ! 
! PMC =     0,  1,    0,   1,  0,    1,  0  ! 
!  PMF =  0,  1,    0,   1,  0,    1,  0  ! 


 OPTIONS FOR PRINTING "DEBUG" QUANTITIES (much output)  


Logical for debug output 

(LDEBUG) Default: F   ! LDEBUG = F ! 
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   First puff to track
 
(IPFDEB)    Default: 1  ! IPFDEB = 1 ! 



Number of puffs to track
 
(NPFDEB)   Default: 1 ! NPFDEB = 1 ! 



Met. period to start output 

(NN1) Default: 1  ! NN1 = 1 ! 



Met. period to end output 

(NN2) Default: 10 ! NN2 = 10 ! 



!END! 


INPUT GROUP: 6a, 6b, & 6c -- Subgrid scale complex terrain inputs 


Subgroup (6a) 


Number of terrain features (NHILL)   Default: 0 ! NHILL = 0 ! 


Number of special complex terrain 

receptors  (NCTREC)    Default: 0  ! NCTREC = 0 ! 



Terrain and CTSG Receptor data for

   CTSG hills input in CTDM format ?
 


(MHILL)  No Default     ! MHILL = 1 ! 

   1 = Hill and Receptor data created



 by CTDM processors & read from

 HILL.DAT and HILLRCT.DAT files 



   2 = Hill data created by OPTHILL & 

 input below in Subgroup (6b);

 Receptor data in Subgroup (6c) 



   Factor to convert horizontal dimensions  Default: 1.0 ! XHILL2M = 1 ! 

   to meters (MHILL=1)



   Factor to convert vertical dimensions  Default: 1.0 ! ZHILL2M = 1 ! 

   to meters (MHILL=1)
 


X-origin of CTDM system relative to   No Default     ! XCTDMKM = 0 ! 

   CALPUFF coordinate system, in Kilometers (MHILL=1)
 


Y-origin of CTDM system relative to   No Default     ! YCTDMKM = 0 ! 

   CALPUFF coordinate system, in Kilometers (MHILL=1)
 


! END ! 


Subgroup (6b) 


   1 **

 HILL information
 


HILL XC YC  THETAH  ZGRID  RELIEF EXPO 1   EXPO 2 SCALE 1  SCALE 2   AMAX1  AMAX2
 NO.  (km)  (km) (deg.) (m)  (m) (m) (m) (m) (m)  (m)  (m) 


Subgroup (6c) 
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    COMPLEX TERRAIN RECEPTOR INFORMATION 


XRCT YRCT ZRCT   XHH 

(km)   (km) (m) 



  ------ ----- ------    ---


 Description of Complex Terrain Variables: 

XC, YC  = Coordinates of center of hill 

THETAH  = Orientation of major axis of hill (clockwise from



 North)
 
ZGRID   = Height of the  0 of the grid above mean sea 



 level 

   RELIEF  = Height of the crest of the hill above the grid elevation 



EXPO 1  = Hill-shape exponent for the major axis 

EXPO 2  = Hill-shape exponent for the major axis 



   SCALE 1 = Horizontal length scale along the major axis 

   SCALE 2 = Horizontal length scale along the minor axis 



AMAX   = Maximum allowed axis length for the major axis 

   BMAX  = Maximum allowed axis length for the major axis 



XRCT, YRCT = Coordinates of the complex terrain receptors 

ZRCT = Height of the ground (MSL) at the complex terrain



 Receptor 

XHH   = Hill number associated with each complex terrain receptor



 (NOTE: MUST BE ENTERED AS A REAL NUMBER) 



   **

 NOTE: DATA for each hill and CTSG receptor are treated as a separate



 input subgroup and therefore must end with an input group terminator.
 


INPUT GROUP: 7 -- Chemical parameters for dry deposition of gases 


  SPECIES  DIFFUSIVITY   ALPHA STAR    REACTIVITY MESOPHYLL RESISTANCE     HENRY'S LAW 
COEFFICIENT 


NAME  (cm**2/s)   (s/cm)  (dimensionless)
  -------  -----------   ----------  ---------- --------------------  ----------------------- 


! HNO3 = 0.1628, 1, 18, 0, 8E-8 ! 
!  NOX =  0.1656,  1,  8, 5,    3.5 ! 
!  SO2 = 0.1509,  1000,  8,  0,    0.04 ! 


!END! 


INPUT GROUP: 8 -- Size parameters for dry deposition of particles 


 For SINGLE SPECIES, the mean and standard deviation are used to 

 compute a deposition velocity for NINT (see group 9) size-ranges,

 and these are then averaged to obtain a mean deposition velocity.



 For GROUPED SPECIES, the size distribution should be explicitly 

 specified (by the 'species' in the group), and the standard deviation 

 for each should be entered as 0.  The model will then use the 

 deposition velocity for the stated mean diameter. 



  SPECIES   GEOMETRIC MASS MEAN  GEOMETRIC STANDARD 

NAME   DIAMETER    DEVIATION 



  (microns)   (microns) 

  -------   -------------------  ------------------ 
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!  NO3 =  0.48,  2 ! 
! PMC =   0.48,  2 ! 
!  PMF =  1.24,  2 ! 
!  SO4 = 0.48,  2  ! 


!END! 


INPUT GROUP: 9 -- Miscellaneous dry deposition parameters 


 Reference cuticle resistance (s/cm) 

 (RCUTR)   Default: 30    ! RCUTR = 30 ! 

 Reference ground resistance  (s/cm)

 (RGR)    Default: 10  ! RGR = 10 ! 

 Reference pollutant reactivity 

 (REACTR)   Default: 8  ! REACTR = 8 ! 



 Number of particle-size intervals used to 

 evaluate effective particle deposition velocity 

 (NINT)   Default: 9     ! NINT = 9 ! 



 Vegetation state in unirrigated areas 
 (IVEG)   Default: 1     ! IVEG = 1 ! 



 IVEG=1 for active and unstressed vegetation 

 IVEG=2 for active and stressed vegetation 

 IVEG=3 for inactive vegetation
 


!END! 


INPUT GROUP: 10 -- Wet Deposition Parameters 


   Scavenging Coefficient -- Units: (sec)**(-1) 


   Pollutant  Liquid Precip.  Frozen Precip. 


! HNO3 =  6.00E-05, 0.00E00 ! 
!  NO3 = 1.00E-04,  3.00E-05 ! 
!  NOX =   0.00E00, 0.00E00 ! 
! PMC =  1.00E-04,  3.00E-05 ! 
!  PMF = 1.00E-04,  3.00E-05 ! 
!  SO2 = 3.00E-05, 0.00E00 ! 
!  SO4 = 1.00E-04,  3.00E-05 ! 


!END! 


INPUT GROUP: 11 -- Chemistry Parameters 


 Ozone data input option (MOZ)   Default: 0 ! MOZ = 1 ! 
 (Used only if MCHEM = 1, 3, or 4)



 0 = use a monthly background ozone value 

 1 = read hourly ozone concentrations from



  the OZONE.DAT data file 


 Monthly ozone concentrations 

 (Used only if MCHEM = 1, 3, or 4 and 
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MOZ = 0 or MOZ = 1 and all hourly O3 data missing)

 (BCKO3) in ppb     Default: 12*80. 

 ! BCKO3 = 80, 80, 80, 80, 80, 80, 80, 80, 80, 80, 80, 80 !



 Monthly ammonia concentrations 

 (Used only if MCHEM = 1, or 3)

 (BCKNH3) in ppb       Default: 12*10. 

 ! BCKNH3 = 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1 ! 



 Nighttime SO2 loss rate (RNITE1) 

 in percent/hour   Default: 0.2    ! RNITE1 = 0.2 !



 Nighttime NOx loss rate (RNITE2) 

 in percent/hour   Default: 2.0    ! RNITE2 = 2 !



 Nighttime HNO3 formation rate (RNITE3) 

 in percent/hour   Default: 2.0    ! RNITE3 = 2 !



 H2O2 data input option (MH2O2) Default: 0  ! MH2O2 = 0 ! 
 (Used only if MAQCHEM = 1)



 0 = use a monthly background H2O2 value 

 1 = read hourly H2O2 concentrations from



  the H2O2.DAT data file 


 Monthly H2O2 concentrations 

 (Used only if MAQCHEM = 1 and 



MH2O2 = 0 or MH2O2 = 1 and all hourly H2O2 data missing)

 (BCKH2O2) in ppb      Default: 12*1. 

 ! BCKH2O2 = 1.00, 1.00, 1.00, 1.00, 1.00, 1.00, 1.00, 1.00, 1.00, 1.00, 1.00, 1.00 !



 --- Data for SECONDARY ORGANIC AEROSOL (SOA) Option 
 (used only if MCHEM = 4)


 The SOA module uses monthly values of: 

   Fine particulate concentration in µg/m^3 (BCKPMF) 



Organic fraction of fine particulate   (OFRAC)
 
VOC / NOX ratio (after reaction)   (VCNX)



 to characterize the air mass when computing 

 the formation of SOA from VOC emissions. 

 Typical values for several distinct air mass types are:



 Month  1  2  3  4  5  6  7  8  9   10   11 12

   Jan  Feb  Mar  Apr May  Jun  Jul  Aug  Sep Oct  Nov Dec 



Clean Continental 

 BCKPMF   1.   1.   1.   1.   1.   1.   1.   1.   1.   1.   1.   1.

 OFRAC  .15  .15  .20  .20  .20  .20 .20  .20  .20  .20  .20  .15 

VCNX  50. 50.  50.  50.  50.  50.  50.  50.  50.  50.  50.  50.



 Clean Marine (surface) 

 BCKPMF  .5  .5  .5  .5  .5  .5  .5  .5  .5  .5  .5  .5

 OFRAC  .25  .25  .30  .30  .30  .30 .30  .30  .30  .30  .30  .25 

VCNX  50. 50.  50.  50.  50.  50.  50.  50.  50.  50.  50.  50.



 Urban - low biogenic (controls present)

 BCKPMF 30.  30.  30.  30.  30.  30.  30.  30.  30. 30.  30.  30.

 OFRAC  .20  .20  .25  .25  .25  .25 .25  .25  .20  .20  .20  .20 

VCNX   4. 4.   4.   4.   4.   4. 4.   4.   4.   4.   4. 4.



 Urban - high biogenic (controls present)

 BCKPMF 60.  60.  60.  60.  60.  60.  60.  60.  60. 60.  60.  60.

 OFRAC  .25  .25  .30  .30  .30  .55 .55  .55  .35  .35  .35  .25 

VCNX  15. 15.  15.  15.  15.  15.  15.  15.  15.  15.  15.  15.



 Regional Plume 

BCKPMF 20.  20.  20.  20.  20.  20.  20.  20.  20. 20.  20.  20.



 OFRAC  .20  .20  .25  .35  .25  .40 .40  .40  .30  .30  .30  .20 

VCNX  15. 15.  15.  15.  15.  15.  15.  15.  15.  15.  15.  15.
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 Urban - no controls present 

 BCKPMF 100. 100. 100. 100. 100. 100. 100. 100. 100. 100. 100. 100.

 OFRAC  .30  .30  .35  .35  .35  .55 .55  .55  .35  .35  .35  .30 

VCNX   2. 2.   2.   2.   2.   2. 2.   2.   2.   2.   2. 2.



 Default: Clean Continental 

 ! BCKPMF = 1.00, 1.00, 1.00, 1.00, 1.00, 1.00, 1.00, 1.00, 1.00, 1.00, 1.00, 1.00 !

 ! OFRAC = 0.15, 0.15, 0.20, 0.20, 0.20, 0.20, 0.20, 0.20, 0.20, 0.20, 0.20, 0.15 !

 ! VCNX = 50.00, 50.00, 50.00, 50.00, 50.00, 50.00, 50.00, 50.00, 50.00, 50.00, 50.00, 50.00 !
 


!END! 


INPUT GROUP: 12 -- Misc. Dispersion and Computational Parameters 


 Horizontal size of puff (m) beyond which 

 time-dependent dispersion equations (Heffter)

 are used to determine sigma-y and

 sigma-z (SYTDEP) Default: 550. ! SYTDEP = 550 ! 



 Switch for using Heffter equation for sigma z 

 as above (0 = Not use Heffter; 1 = use Heffter

 (MHFTSZ)   Default: 0  ! MHFTSZ = 0 ! 



 Stability class used to determine plume 

 growth rates for puffs above the boundary

 layer (JSUP)  Default: 5      ! JSUP = 5 ! 



 Vertical dispersion constant for stable 

conditions (k1 in Eqn. 2.7-3) (CONK1)  Default: 0.01  ! CONK1 = 0.01 ! 



 Vertical dispersion constant for neutral/ 

 unstable conditions (k2 in Eqn. 2.7-4)

 (CONK2)   Default: 0.1  ! CONK2 = 0.1 ! 



 Factor for determining Transition-point from

 Schulman-Scire to Huber-Snyder Building Downwash 

 scheme (SS used for Hs <Hb + TBD * HL)

 (TBD) Default: 0.5 ! TBD = 0.5 ! 



 TBD <0 ==> always use Huber-Snyder 

 TBD = 1.5 ==> always use Schulman-Scire 

 TBD = 0.5 ==> ISC Transition-point 



 Range of land use categories for which 

 urban dispersion is assumed 

(IURB1, IURB2) Default: 10 ! IURB1 = 10 ! 



  19 ! IURB2 = 19 ! 


 Site characterization parameters for single-point Met data files --------
 (needed for METFM = 2,3,4)



 Land use category for modeling domain 

 (ILANDUIN) Default: 20     ! ILANDUIN = 20 ! 



 Roughness length (m) for modeling domain 

 (Z0IN)   Default: 0.25 ! Z0IN = .25 ! 



 Leaf area index for modeling domain 

 (XLAIIN)  Default: 3.0  ! XLAIIN = 3.0 ! 



 Elevation above sea level (m) 

 (ELEVIN)   Default: 0.0  ! ELEVIN = .0 ! 



 Latitude (degrees) for met location 

 (XLATIN)   Default: -999.  ! XLATIN = -999.0 ! 
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 Longitude (degrees) for met location 
 (XLONIN)   Default: -999. ! XLONIN = -999.0 ! 


 Specialized information for interpreting single-point Met data files ----


 Anemometer height (m) (Used only if METFM = 2,3)
 (ANEMHT) Default: 10. ! ANEMHT = 10.0 ! 


 Form of lateral turbulance data in PROFILE.DAT file 

 (Used only if METFM = 4 or MTURBVW = 1 or 3)

 (ISIGMAV)  Default: 1  ! ISIGMAV = 1 ! 



  0 = read sigma-theta 
  1 = read sigma-v


 Choice of mixing heights (Used only if METFM = 4)
 (IMIXCTDM)  Default: 0 ! IMIXCTDM = 0 ! 



  0 = read PREDICTED mixing heights 

  1 = read OBSERVED mixing heights 



 Maximum length of a slug (met. grid units)

 (XMXLEN)  Default: 1.0 ! XMXLEN = 1 ! 



 Maximum travel distance of a puff/slug (in 

 grid units) during one sampling step 

 (XSAMLEN) Default: 1.0 ! XSAMLEN = 1 ! 



 Maximum Number of slugs/puffs release from

 one source during one time step 

 (MXNEW) Default: 99 ! MXNEW = 99 ! 



 Maximum Number of sampling steps for 

 one puff/slug during one time step 

 (MXSAM)   Default: 99 ! MXSAM = 99 ! 



 Number of iterations used when computing 

 the transport wind for a sampling step 

 that includes gradual rise (for CALMET

 and PROFILE winds)

 (NCOUNT) Default: 2      ! NCOUNT = 2 ! 



 Minimum sigma y for a new puff/slug (m)

 (SYMIN)  Default: 1.0  ! SYMIN = 1 ! 



 Minimum sigma z for a new puff/slug (m)

 (SZMIN)    Default: 1.0  ! SZMIN = 1 ! 



 Default minimum turbulence velocities 

 sigma-v and sigma-w for each 

 stability class (m/s) 

 (SVMIN(6) and SWMIN(6))   Default SVMIN : .50,  .50, .50,  .50,  .50,  .50


   Default SWMIN : .20, .12,  .08,  .06,  .03, .016 


Stability Class : A B C D  E F 


  ! SVMIN = 0.5, 0.5, 0.5, 0.5, 0.5, 0.5 ! 
  ! SWMIN = 0.2, 0.12, 0.08, 0.06, 0.03, 0.016 !


 Divergence criterion for dw/dz across puff

 used to initiate adjustment for horizontal 

 convergence (1/s)

 Partial adjustment starts at CDIV(1), and

 full adjustment is reached at CDIV(2) 

 (CDIV(2))   Default: 0.0,0.0  ! CDIV = 0, 0 ! 



 Minimum wind speed (m/s) allowed for 

 non-calm conditions. Also used as minimum

 speed returned when using power-law 

 extrapolation toward surface 

 (WSCALM) Default: 0.5 ! WSCALM = 0.5 ! 
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 Maximum mixing height (m)

 (XMAXZI)  Default: 3000. ! XMAXZI = 3000 ! 



 Minimum mixing height (m)

 (XMINZI)    Default: 50.  ! XMINZI = 50 ! 



Default wind speed classes --

 5 upper bounds (m/s) are entered; 

 the 6th class has no upper limit 

 (WSCAT(5))   Default  : 


ISC RURAL : 1.54, 3.09, 5.14, 8.23, 10.8 (10.8+) 


Wind Speed Class :  1  2  3  4  5 


  ! WSCAT = 1.54, 3.09, 5.14, 8.23, 10.8 ! 


 Default wind speed profile power-law 
 exponents for stabilities 1-6 
 (PLX0(6))   Default  : ISC RURAL values 


ISC RURAL : .07, .07, .10, .15, .35, .55 
ISC URBAN : .15, .15, 20, .25, .30, .30


 Stability Class : A B C D  E F 


! PLX0 = 0.07, 0.07, 0.1, 0.15, 0.35, 0.55 ! 


 Default potential temperature gradient 
 for stable classes E, F (degK/m)
 (PTG0(2))     Default: 0.020, 0.035 


! PTG0 = 0.02, 0.035 !


 Default plume path coefficients for 
 each stability class (used when option 
 for partial plume height terrain adjustment 
 is selected -- MCTADJ=3) 
 (PPC(6))    Stability Class :  A  B C D  E F 


Default  PPC : .50,  .50,  .50,  .50,  .35,  .35 


 ! PPC = 0.5, 0.5, 0.5, 0.5, 0.35, 0.35 ! 


 Slug-to-puff transition criterion factor
 equal to sigma-y/length of slug 
 (SL2PF) Default: 10.  ! SL2PF = 10 ! 


 Puff-splitting control variables ------------------------ 


VERTICAL SPLIT 


Number of puffs that result every time a puff

   is split - nsplit=2 means that 1 puff splits 

   into 2
 


(NSPLIT)   Default:  3 ! NSPLIT = 3 ! 



Time(s) of a day when split puffs are eligible to 

   be split once again; this is typically set once 

   per day, around sunset before nocturnal shear develops.

   24 values: 0 is midnight (00:00) and 23 is 11 PM (23:00)

   0=do not re-split  1=eligible for re-split 



(IRESPLIT(24))    Default:  Hour 17 = 1 

! IRESPLIT = 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0 !



   Split is allowed only if last hour's mixing 

   height (m) exceeds a minimum value 



(ZISPLIT)   Default: 100.       ! ZISPLIT = 100 ! 



   Split is allowed only if ratio of last hour's 

mixing ht to the maximum mixing ht experienced 



   by the puff is less than a maximum value (this 
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   postpones a split until a nocturnal layer develops) 

(ROLDMAX)      Default: 0.25       ! ROLDMAX = 0.25 ! 



HORIZONTAL SPLIT 



Number of puffs that result every time a puff

   is split - nsplith=5 means that 1 puff splits 

   into 5
 


(NSPLITH)   Default: 5 ! NSPLITH = 5 ! 



Minimum sigma-y (Grid Cells Units) of puff 
   before it may be split 


(SYSPLITH)    Default:  1.0  ! SYSPLITH = 1 ! 


Minimum puff elongation rate (SYSPLITH/hr) due to 
wind shear, before it may be split 
(SHSPLITH)    Default:  2. ! SHSPLITH = 2 ! 


Minimum concentration (g/m^3) of each 
   species in puff before it may be split 


Enter array of NSPEC values; if a single value is 
entered, it will be used for ALL species 
(CNSPLITH) Default:  1.0E-07 ! CNSPLITH = 1E-7 ! 


 Integration control variables ------------------------ 


   Fractional convergence criterion for numerical SLUG
   sampling integration 


(EPSSLUG)   Default:  1.0e-04 ! EPSSLUG = 0.0001 ! 


   Fractional convergence criterion for numerical AREA
   source integration 


(EPSAREA)    Default:  1.0e-06 ! EPSAREA = 1E-6 ! 


Trajectory step-length (m) used for numerical rise 

   integration
 


(DSRISE)   Default:  1.0 ! DSRISE = 1 ! 



 Boundary Condition (BC) Puff control variables ------------------------ 



Minimum height (m) to which BC puffs are mixed as they are emitted 

(MBCON=2 ONLY).  Actual height is reset to the current mixing height 

at the release point if greater than this minimum.
 
(HTMINBC) Default:  500. * HTMINBC = * 



   Search radius (km) about a receptor for sampling nearest BC puff. 

   BC puffs are typically emitted with a spacing of one grid cell 

   length, so the search radius should be greater than DGRIDKM.
 


(RSAMPBC) Default:  4.  * RSAMPBC = * 



Near-Surface depletion adjustment to concentration profile used when 

   sampling BC puffs?
 


(MDEPBC)     Default:  1    * MDEPBC = * 

   0 = Concentration is NOT adjusted for depletion 

   1 = Adjust Concentration for depletion 



!END! 


INPUT GROUPS: 13a, 13b, 13c, 13d -- Point source parameters 


Subgroup (13a) 
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 Number of point sources with 

 parameters provided below      (NPT1) No default  ! NPT1 = 172 !



 Units used for point source 
 emissions below    (IPTU)  Default: 1 ! IPTU = 4 ! 



 1 =     g/s

 2 =    kg/hr

 3 =    lb/hr 

 4 =  tons/yr 

5 =  Odour Unit * m**3/s  (vol. flux of odour compound)



 6 =  Odour Unit * m**3/min 

 7 = metric tons/yr 



 Number of source-species 

 combinations with variable 

 emissions scaling factors 

provided below in (13d)  (NSPT1) Default: 0  ! NSPT1 = 0 ! 



 Number of point sources with 

 variable emission parameters

 provided in external file   (NPT2)  No default ! NPT2 = 0 !



 (If NPT2 > 0, these point

 source emissions are read from

 the file: PTEMARB.DAT) 



!END! 


Subgroup (13b) 


a 

   POINT SOURCE: CONSTANT DATA 



b c 

  Source   X UTM     Y UTM  Stack  Base  Stack Exit  Exit    Bldg.  Emission



 No.   Coordinate Coordinate Height Elevation Diameter  Vel.  Temp. Dwash Rates 

 (km)  (km)   (m)  (m)    (m)  (m/s) (deg. K) 



  ------   ---------- ---------- ------  ------   -------- ----- -------- ----- -------- 

  1 !SRCNAM =  = UT1! 

  1 ! X =  230.172,127.603,9.05,1879.3,0.21,104.47,693.6,0.0,0.00,0.00,0.00,0.00,0.00,1.65,1.65!

  1 ! FMFAC = 1 ! !END!



  2 !SRCNAM =  UT2! 

  2 ! X =  92.518,293.422,60.96,2120.8,3.14,10.74,381.9,0.0,0.00,0.00,640.86,0.00,0.00,16.91,9.07!

  2! FMFAC =  1 !  !END! 



  3 !SRCNAM =  UT3! 

  3 ! X = 64.470,288.506,15.24,2301.8,1.74,20.03,810.8,0.0,0.00,0.00,14.04,0.00,0.00,2.96,0.00!

  3 ! FMFAC = 1 ! !END!



  4 !SRCNAM =  UT4! 

  4 ! X =  132.937,275.028,76.20,2131.1,2.59,27.84,421.9,0.0,2.67,0.00,0.00,0.00,0.00,17.36,19.98!

  4 ! FMFAC = 1 ! !END!



  5 !SRCNAM =  UT5! 

  5 ! X =  97.641,280.080,15.24,1737.1,1.74,20.03,810.8,0.0,0.00,0.00,1.78,0.00,0.00,0.00,0.00!

  5 ! FMFAC = 1 ! !END!



  6 !SRCNAM =  UT6! 

  6 ! X =  130.351,357.785,9.60,2023.9,0.40,46.59,616.3,0.0,0.00,0.00,54.66,0.00,0.00,0.00,0.00!

  6 ! FMFAC = 1 ! !END!



  7 !SRCNAM =  UT7! 

  7 ! X =  127.127,352.726,9.60,1864.5,0.40,46.59,616.3,0.0,0.00,0.00,68.08,0.00,0.00,0.00,0.00!

  7 ! FMFAC = 1 ! !END!



   8 ! SRCNAM = TRTV1 ! 

   8 ! X =  201.710,  326.343,     6.0, 1510.0,      0.91,    30,  755,  0.0, 0.00E00, 0.00E00, 8.94E01,
 



http:127.127,352.726,9.60,1864.5,0.40,46.59,616.3,0.0,0.00,0.00,68.08,0.00,0.00,0.00,0.00

http:130.351,357.785,9.60,2023.9,0.40,46.59,616.3,0.0,0.00,0.00,54.66,0.00,0.00,0.00,0.00

http:97.641,280.080,15.24,1737.1,1.74,20.03,810.8,0.0,0.00,0.00,1.78,0.00,0.00,0.00,0.00

http:132.937,275.028,76.20,2131.1,2.59,27.84,421.9,0.0,2.67,0.00,0.00,0.00,0.00,17.36,19.98

http:64.470,288.506,15.24,2301.8,1.74,20.03,810.8,0.0,0.00,0.00,14.04,0.00,0.00,2.96,0.00

http:92.518,293.422,60.96,2120.8,3.14,10.74,381.9,0.0,0.00,0.00,640.86,0.00,0.00,16.91,9.07

http:230.172,127.603,9.05,1879.3,0.21,104.47,693.6,0.0,0.00,0.00,0.00,0.00,0.00,1.65,1.65
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 0.00E00, 0.00E00, 1.84E00, 0.00E00 !
   8 ! FMFAC =    1 ! !END! 


   9 ! SRCNAM = TRTV2 ! 
   9 ! X =  204.789,  332.643,     6.0, 1431.0,
 0.00E00, 0.00E00, 1.41E00, 0.00E00 !
   9 ! FMFAC =    1 ! !END! 


  10 ! SRCNAM = TRTV3 !
  10 ! X =  192.366,  323.370,     6.0, 1495.2,
 0.00E00, 0.00E00, 0.00E00, 0.00E00 !
  10 ! FMFAC =      1 !   !END! 


  11 ! SRCNAM = TRTV4 !
  11 ! X =  222.176,  334.763,    60.2, 1531.3,
 0.00E00, 0.00E00, 5.52E01, 0.00E00 !
  11 ! FMFAC =      1 !   !END! 


  12 ! SRCNAM = TRTV5 !
  12 ! X =  187.877,  320.824,     5.0, 1524.0,
 0.00E00, 0.00E00, 1.24E00, 0.00E00 !
  12 ! FMFAC =      1 !   !END! 


  13 ! SRCNAM = TRTV6 !
  13 ! X =  211.336,  329.536,     6.0, 1467.0,
 0.00E00, 0.00E00, 0.00E00, 0.00E00 !
  13 ! FMFAC =      1 !   !END! 


  14 ! SRCNAM = TRTV7 !
  14 ! X =  183.124,  319.121,     5.0, 1584.4,
 0.00E00, 0.00E00, 0.00E00, 0.00E00 !
  14 ! FMFAC =      1 !   !END! 


  15 ! SRCNAM = TRTV8 !
  15 ! X =  205.070,  330.825,     6.0, 1474.9,
 0.00E00, 0.00E00, 0.00E00, 0.00E00 !
  15 ! FMFAC =      1 !   !END! 


  16 ! SRCNAM = TRTV9 !
  16 ! X =  209.037,  329.526,     6.0, 1450.8,
 0.00E00, 0.00E00, 0.00E00, 0.00E00 !
  16 ! FMFAC =      1 !   !END! 


  17 ! SRCNAM = TRTV10 !
  17 ! X =  188.282,  276.992,     6.0, 2253.0,
 0.00E00, 0.00E00, 0.00E00, 0.00E00 !
  17 ! FMFAC =      1 !   !END! 


  18 ! SRCNAM = TRTV11 !
  18 ! X =  193.187,  274.929,     5.0, 2273.2,
 0.00E00, 0.00E00, 1.37E00, 0.00E00 !
  18 ! FMFAC =      1 !   !END! 


  19 ! SRCNAM = TRM1 ! 
  19 ! X =  217.735,  315.775,     6.0, 1585.6,
 0.00E00, 0.00E00, 0.00E00, 0.00E00 !
  19 ! FMFAC =      1 !   !END! 


  20 ! SRCNAM = TRM2 ! 
  20 ! X =  200.716,  292.807,     5.0, 1828.6,
 0.00E00, 0.00E00, 0.00E00, 0.00E00 !
  20 ! FMFAC =      1 !   !END! 


  21 ! SRCNAM = TRM3 ! 
  21 ! X =  183.241,  290.874,     6.0, 1962.0,
 0.00E00, 0.00E00, 0.00E00, 0.00E00 !
  21 ! FMFAC =      1 !   !END! 


  22 ! SRCNAM = TRM4 ! 

  22 ! X =  240.275,  305.386,     6.0, 1760.0,



      0.91,    30,  755,  0.0, 0.00E00, 0.00E00, 7.01E01,


      0.91, 30,  755,  0.0, 0.00E00, 0.00E00, 3.29E00,


     2.744, 16.677, 431.594,  0.0, 0.00E00, 0.00E00, 4.88E01,


       0.4,   30,  700,  0.0, 0.00E00, 0.00E00, 2.42E02,


      0.91, 40,  900,  0.0, 0.00E00, 0.00E00, 8.99E01,


       0.4,   30,  700,  0.0, 0.00E00, 0.00E00, 8.39E01,


      0.91, 30,  755,  0.0, 0.00E00, 0.00E00, 5.90E00,


      0.91, 30,  755,  0.0, 0.00E00, 0.00E00, 1.41E01,


      0.91, 40,  900,  0.0, 0.00E00, 0.00E00, 9.00E00,


       0.4,   30,  700,  0.0, 0.00E00, 0.00E00, 3.95E01,


      0.91, 30,  755,  0.0, 0.00E00, 0.00E00, 7.60E00,


       0.4,   30,  700,  0.0, 0.00E00, 0.00E00, 1.26E02,


      0.91, 40,  900,  0.0, 0.00E00, 0.00E00, 2.72E01,


       0.3,   15,  500,  0.0, 0.00E00, 0.00E00, 2.10E00, 
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 0.00E00, 0.00E00, 0.00E00, 0.00E00 !
  22 ! FMFAC =      1 !   !END! 


  23 ! SRCNAM = TRM5 ! 
  23 ! X =  172.112,  327.755,     6.0, 1539.0,      0.91, 40,  900,  0.0, 0.00E00, 0.00E00, 1.82E01,
 0.00E00, 0.00E00, 0.00E00, 0.00E00 !
  23 ! FMFAC =      1 !   !END! 


  24 ! SRCNAM = TRM6 ! 
  24 ! X =  184.440,  315.941,     6.0, 1622.0,      0.91, 40,  900,  0.0, 0.00E00, 0.00E00, 5.09E01,
 0.00E00, 0.00E00, 0.00E00, 0.00E00 !
  24 ! FMFAC =      1 !   !END! 


  25 ! SRCNAM = TRM7 ! 
  25 ! X =  198.826,  329.109,     6.0, 1469.9,      0.91, 40,  900,  0.0, 0.00E00, 0.00E00, 1.83E01,
 0.00E00, 0.00E00, 0.00E00, 0.00E00 !
  25 ! FMFAC =      1 !   !END! 


  26 ! SRCNAM = TRM8 ! 
  26 ! X =  208.573,  315.297,     6.0, 1694.7,      0.91, 40,  900,  0.0, 0.00E00, 0.00E00, 4.39E01,
 0.00E00, 0.00E00, 0.00E00, 0.00E00 !
  26 ! FMFAC =      1 !   !END! 


  27 ! SRCNAM = TRM9 ! 
  27 ! X =  214.578,  321.751,     6.0, 1579.8,      0.91, 40,  900,  0.0, 0.00E00, 0.00E00, 2.10E01,
 0.00E00, 0.00E00, 0.00E00, 0.00E00 !
  27 ! FMFAC =      1 !   !END! 


  28 ! SRCNAM = TRM10 !
  28 ! X =  213.007,  321.686,     6.0, 1535.8,      0.91, 40,  900,  0.0, 0.00E00, 0.00E00, 1.32E01,
 0.00E00, 0.00E00, 0.00E00, 0.00E00 !
  28 ! FMFAC =      1 !   !END! 


  29 ! SRCNAM = TRM11 !
  29 ! X =  208.236,  324.681,     6.0, 1525.1,      0.91, 40,  900,  0.0, 0.00E00, 0.00E00, 3.98E01,
 0.00E00, 0.00E00, 0.00E00, 0.00E00 !
  29 ! FMFAC =      1 !   !END! 


  30 ! SRCNAM = TRM12 !
  30 ! X =  202.471,  330.174,     6.0, 1470.2,      0.91, 40,  900,  0.0, 0.00E00, 0.00E00, 3.89E01,
 0.00E00, 0.00E00, 0.00E00, 0.00E00 !
  30 ! FMFAC =      1 !   !END! 


  31 ! SRCNAM = TRM13 !
  31 ! X =  202.473,  331.351,     6.0, 1465.2,      0.91, 40,  900,  0.0, 0.00E00, 0.00E00, 3.89E01,
 0.00E00, 0.00E00, 0.00E00, 0.00E00 !
  31 ! FMFAC =      1 !   !END! 


  32 ! SRCNAM = TRM14 !
  32 ! X =  217.640,  323.399,     6.0, 1603.2,      0.91, 40,  900,  0.0, 0.00E00, 0.00E00, 6.14E01,
 0.00E00, 0.00E00, 0.00E00, 0.00E00 !
  32 ! FMFAC =      1 !   !END! 


  33 ! SRCNAM = TRM15 !
  33 ! X =  216.131,  321.772,     6.0, 1625.6,      0.91, 40,  900,  0.0, 0.00E00, 0.00E00, 1.95E01,
 0.00E00, 0.00E00, 0.00E00, 0.00E00 !
  33 ! FMFAC =      1 !   !END! 


  34 ! SRCNAM = TRM16 !
  34 ! X =  212.315,  327.753,     6.0, 1498.8,      0.91, 30,  755,  0.0, 0.00E00, 0.00E00, 1.59E01,
 0.00E00, 0.00E00, 0.00E00, 0.00E00 !
  34 ! FMFAC =      1 !   !END! 


  35 ! SRCNAM = TRM17 !
  35 ! X =  214.495,  324.908,     6.0, 1513.8,      0.91, 40,  900,  0.0, 0.00E00, 0.00E00, 3.67E01,
 0.00E00, 0.00E00, 0.00E00, 0.00E00 !
  35 ! FMFAC =      1 !   !END! 


  36 ! SRCNAM = TRM18 !

  36 ! X =  222.391,  322.028,     6.0, 1660.7,      0.91, 40,  900,  0.0, 0.00E00, 0.00E00, 1.95E01,
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 0.00E00, 0.00E00, 0.00E00, 0.00E00 !
  36 ! FMFAC =      1 !   !END! 


  37 ! SRCNAM = TRM19 !
  37 ! X =  212.519,  321.519,     6.0, 1549.0,      0.91, 30,  755,  0.0, 0.00E00, 0.00E00, 3.75E01,
 0.00E00, 0.00E00, 0.00E00, 0.00E00 !
  37 ! FMFAC =      1 !   !END! 


  38 ! SRCNAM = TRM20 !
  38 ! X =  208.160,  268.831,     6.1, 2282.0,     0.305,  30,  755,  0.0, 0.00E00, 0.00E00, 3.93E01,
 0.00E00, 0.00E00, 0.00E00, 0.00E00 !
  38 ! FMFAC =      1 !   !END! 


* West Tavaputs Compressor Engines Sources WRTCS1, WTPCS2 and WTPCS3 * 
  39 ! SRCNAM = WTPCS1 ! 
  39 ! X =  139.652,  299.024,     9.1, 2300.0,    0.3048,  25,  811,  0.0, 0.00E00, 0.00E00, 21.16E00,
 0.00E00, 0.00E00, 0.00E00, 0.00E00 !
  39 ! FMFAC =      1 !   !END! 


  40 ! SRCNAM = WTPCS2 ! 
  40 ! X =  148.307,  294.787,     9.1, 2200.0,    0.3048,  25,  811,  0.0, 0.00E00, 0.00E00, 21.16E00,
 0.00E00, 0.00E00, 0.00E00, 0.00E00 !
  40 ! FMFAC =      1 !   !END! 


  41 ! SRCNAM = WTPCS3 ! 
  41 ! X =  155.394,  296.047,     9.1, 2195.0,    0.3048,  25,  811,  0.0, 0.00E00, 0.00E00, 37.03E00,
 0.00E00, 0.00E00, 0.00E00, 0.00E00 !
  41 ! FMFAC =      1 !   !END! 


* Hightower 42 to 50 *  
  42 ! SRCNAM = HTCOMP1 ! 
  42 ! X =  358.955,  253.404,     7.3, 2320.0,    0.3048,  49.5,  727.6,  0.0, 0.00, 0.00, 4.427,
 0.00, 0.00, 0.00, 0.000826, 0.106, 0.0 !
   42 ! FMFAC =  1 !   !END! 


  43 ! SRCNAM = HTCOMP2 ! 
  43 ! X =  358.956,  253.405,     7.3, 2320.0,    0.3048,  49.5,  727.6,  0.0, 0.00, 0.00, 4.427,
 0.00, 0.00, 0.00, 0.000826, 0.106, 0.0 !
   43 ! FMFAC =  1 !   !END! 


   44 ! SRCNAM = HIGHDEHY ! 
   44 ! X =  358.9562,  253.4041,     7.3, 2320.0,    0.3048,   7.4, 727.59,  0.0, 0.0, 0.0, 0.15,
 0.00, 0.00, 0.00, 0.00285, 0.00855, 0.0 !
   44 ! FMFAC =  1 !   !END! 


   45 ! SRCNAM = HIGHGEN ! 
   45 ! X =  358.9542,  253.4041,     3.7, 2320.0,  0.15,  29.5, 727.59,  0.0, 0.0, 0.0, 0.463,
 0.00, 0.00, 0.00, 0.0001295, 0.01166, 0.00 !
   45 ! FMFAC =  1 !   !END! 


   46 ! SRCNAM = PAD206 !
   46 ! X =  358.9707,  252.3544,     3.7, 2342.0,    0.1524,  29.5, 727.59,  0.0, 0.0, 0.0, 0.2010,
 0.0, 0.0, 0.0, .0038, .01136, 0.0 !
   46 ! FMFAC =  1 !   !END! 


   47 ! SRCNAM = PAD2011 !
   47 ! X =  359.0405,  251.8167,     3.7, 2399.0,    0.1524,  29.5, 727.59,  0.0, 0.0, 0.0, 0.2010,
 0.0, 0.0, 0.0, .0038, .01136, 0.0 !
   47 ! FMFAC =  1 !   !END! 


   48 ! SRCNAM = PAD2112 !
   48 ! X =  360.2495,  251.9883,     3.7, 2593.0,    0.1524,  29.5, 727.59,  0.0, 0.0, 0.0, 0.2010,
 0.0, 0.0, 0.0, .0038, .01136, 0.0 !
   48 ! FMFAC =  1 !   !END! 


   49 ! SRCNAM = PAD212 !
   849 ! X =  360.8429,  252.5120, 3.7, 2607.0,    0.1524,  29.5, 727.59,  0.0, 0.0, 0.0, 0.2010,
 0.0, 0.0, 0.0, .0038, .01136, 0.0 !
   49 ! FMFAC =  1 !   !END! 
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   50 ! SRCNAM = PAD2110 !
   50 ! X =  361.2542,  251.9460,     3.7, 2655.0,    0.1524,  29.5, 727.59,  0.0, 0.0, 0.0, 0.2010,
 0.0, 0.0, 0.0, .0038, .01136, 0.0 !
   50 ! FMFAC =  1 !   !END! 


  51 !SRCNAM =   UT8!

  51 ! X =   155.653,365.136,8.84,1740.0,0.27,23.48,655.2,0.0,0.00,0.00,6.18,0.00,0.00,0.00,0.00!

  51 ! FMFAC =  1 !  !END! 



  52 !SRCNAM =   UT9!

  52! X =   71.453,249.202,15.24,1811.4,1.74,20.03,810.8,0.0,0.00,0.00,0.00,0.00,0.00,12.07,9.27!

  52! FMFAC =  1 !  !END!



  53 !SRCNAM =   UT10!

  53 ! X =   78.765,232.760,182.88,1704.5,7.32,11.81,331.9,0.0,550.50,0.00,0.00,0.00,0.00,0.00,0.00!

  53 ! FMFAC =  1 !  !END!



  54 !SRCNAM =   UT11!

  54 ! X =   75.015,255.889,182.88,1907.2,7.32,12.77,327.4,0.0,635.76,0.00,0.00,0.00,0.00,70.75,31.94!

  54 ! FMFAC =  1 !  !END! 



  55 !SRCNAM =   UT12!

  55! X =   73.699,258.633,15.24,2044.5,1.74,20.03,810.8,0.0,0.00,0.00,3.47,0.00,0.00,1.63,0.00!

  55! FMFAC =  1 !  !END!
 


56 !SRCNAM =  UT13!
 
56 ! X =  227.219,246.419,6.10,1661.0,0.30,19.34,727.4,0.0,0.00,0.00,2.69,0.00,0.00,0.00,0.00!
 
56 ! FMFAC = 1 ! !END!
 


57 !SRCNAM =  UT14!
 
57 ! X =  221.232,210.651,15.64,1327.7,0.91,57.48,699.7,0.0,0.00,0.00,5.37,0.00,0.00,0.00,0.00!
 
57 ! FMFAC = 1 ! !END!
 


58 !SRCNAM =  UT15!
 
58 ! X =  239.378,236.68,9.60,1467.6,0.40,46.59,616.3,0.0,0.00,0.00,2.53,0.00,0.00,0.00,0.00!
 
58 ! FMFAC = 1 ! !END!
 


59 !SRCNAM =  UT16!
 
59 ! X =  214.77,160.542,9.60,1626.2,0.40,46.59,616.3,0.0,0.00,0.00,14.74,0.00,0.00,0.00,0.00!
 
59 ! FMFAC = 1 ! !END!
 


60 !SRCNAM =  UT17!
 
60 ! X =  238.514,261.804,12.19,2081.5,0.05,0.67,455.2,0.0,0.00,0.00,68.45,0.00,0.00,0.00,0.00!
 
60 ! FMFAC = 1 ! !END!
 


61 !SRCNAM =  UT18!
 
61 ! X =  216.945,145.097,10.73,1775.3,0.46,3.57,699.7,0.0,0.00,0.00,115.75,0.00,0.00,0.00,0.00!
 
61 ! FMFAC = 1 ! !END!
 


62 !SRCNAM =  UT21!
 
62 ! X =  46.917,403.750,15.24,2866.8,1.52,7.81,409.1,0.0,37.66,0.00,37.89,0.00,0.00,4.84,1.74!
 
62 ! FMFAC = 1 ! !END!
 


63 !SRCNAM =  UT22!
 
63 ! X =  135.880,427.362,4.11,2856.1,0.24,29.89,638.6,0.0,0.00,0.00,0.00,0.00,0.00,0.00,1.01!
 
63 ! FMFAC = 1 ! !END!
 


64 !SRCNAM =  UT23!
 
64 ! X =  47.647,412.77,15.24,2942.3,1.74,20.03,810.8,0.0,3.79,0.00,26.80,0.00,0.00,8.69,2.51!
 
64 ! FMFAC = 1 ! !END!
 


65 !SRCNAM =  UT24!
 
65 ! X =  204.516,390.012,15.24,1878.6,1.74,20.03,810.8,0.0,0.00,0.00,2.25,0.00,0.00,11.43,1.85!
 
65 ! FMFAC = 1 ! !END!
 


66 !SRCNAM =  UT25!
 
66 ! X =  217.2,386.839,9.60,1854.5,0.40,46.59,616.3,0.0,0.00,0.00,40.95,0.00,0.00,1.00,0.00!
 
66 ! FMFAC = 1 ! !END!
 


67 !SRCNAM =  UT26!
 



http:217.2,386.839,9.60,1854.5,0.40,46.59,616.3,0.0,0.00,0.00,40.95,0.00,0.00,1.00,0.00

http:204.516,390.012,15.24,1878.6,1.74,20.03,810.8,0.0,0.00,0.00,2.25,0.00,0.00,11.43,1.85

http:47.647,412.77,15.24,2942.3,1.74,20.03,810.8,0.0,3.79,0.00,26.80,0.00,0.00,8.69,2.51

http:135.880,427.362,4.11,2856.1,0.24,29.89,638.6,0.0,0.00,0.00,0.00,0.00,0.00,0.00,1.01

http:46.917,403.750,15.24,2866.8,1.52,7.81,409.1,0.0,37.66,0.00,37.89,0.00,0.00,4.84,1.74

http:216.945,145.097,10.73,1775.3,0.46,3.57,699.7,0.0,0.00,0.00,115.75,0.00,0.00,0.00,0.00

http:238.514,261.804,12.19,2081.5,0.05,0.67,455.2,0.0,0.00,0.00,68.45,0.00,0.00,0.00,0.00

http:214.77,160.542,9.60,1626.2,0.40,46.59,616.3,0.0,0.00,0.00,14.74,0.00,0.00,0.00,0.00

http:239.378,236.68,9.60,1467.6,0.40,46.59,616.3,0.0,0.00,0.00,2.53,0.00,0.00,0.00,0.00

http:221.232,210.651,15.64,1327.7,0.91,57.48,699.7,0.0,0.00,0.00,5.37,0.00,0.00,0.00,0.00

http:227.219,246.419,6.10,1661.0,0.30,19.34,727.4,0.0,0.00,0.00,2.69,0.00,0.00,0.00,0.00

http:73.699,258.633,15.24,2044.5,1.74,20.03,810.8,0.0,0.00,0.00,3.47,0.00,0.00,1.63,0.00

http:75.015,255.889,182.88,1907.2,7.32,12.77,327.4,0.0,635.76,0.00,0.00,0.00,0.00,70.75,31.94

http:78.765,232.760,182.88,1704.5,7.32,11.81,331.9,0.0,550.50,0.00,0.00,0.00,0.00,0.00,0.00

http:71.453,249.202,15.24,1811.4,1.74,20.03,810.8,0.0,0.00,0.00,0.00,0.00,0.00,12.07,9.27

http:155.653,365.136,8.84,1740.0,0.27,23.48,655.2,0.0,0.00,0.00,6.18,0.00,0.00,0.00,0.00
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67 ! X =  240.978,304.996,9.60,1849.3,0.40,46.59,616.3,0.0,0.00,0.00,36.10,0.00,0.00,0.00,0.00!
 
67 ! FMFAC = 1 ! !END!
 


68 !SRCNAM =  UT27!
 
68 ! X =  46.012,377.76,10.36,2820.3,0.48,33.87,705.8,0.0,0.00,0.00,57.26,0.00,0.00,0.00,0.00!
 
68 ! FMFAC = 1 ! !END!
 


69 !SRCNAM =  UT28!
 
69 ! X =  244.078,125.83,15.24,2001.5,1.74,20.03,810.8,0.0,1.58,0.00,46.75,0.00,0.00,54.04,54.04!
 
69 ! FMFAC = 1 ! !END!
 


70 !SRCNAM =  UT29!
 
70 ! X =  116.028,287.321,15.24,2048.2,1.74,20.03,810.8,0.0,1.58,0.00,23.41,0.00,0.00,11.16,2.47!
 
70 ! FMFAC = 1 ! !END!
 


71 !SRCNAM =  UT30!
 
71 ! X =  47.559,271.067,15.24,2158.6,1.74,20.03,810.8,0.0,0.00,0.00,5.63,0.00,0.00,5.26,2.36!
 
71 ! FMFAC = 1 ! !END!
 


72 !SRCNAM =  UT31!
 
72 ! X =  101.004,270.741,10.00,1658.6,0.91,50.00,900.0,0.0,2.96,0.00,44.99,0.00,0.00,62.23,17.54!
 
72 ! FMFAC = 1 ! !END!
 


73 !SRCNAM =  UT32!
 
73 ! X =  82.973,286.262,12.80,2131.7,0.88,51.64,1020.8,0.0,0.00,0.00,11.32,0.00,0.00,0.00,2.49!
 
73 ! FMFAC = 1 ! !END!
 


74 !SRCNAM =  UT33!
 
74 ! X =  128.292,281.719,15.24,2290.6,1.74,20.03,810.8,0.0,0.00,0.00,3.31,0.00,0.00,3.89,1.16!
 
74 ! FMFAC = 1 ! !END!
 


75 !SRCNAM =  UT34!
 
75 ! X =  81.787,253.011,15.24,1844.6,1.74,20.03,810.8,0.0,7.20,0.00,26.20,0.00,0.00,3.56,2.32!
 
75 ! FMFAC = 1 ! !END!
 


76 !SRCNAM =  UT35!
 
76 ! X =  147.058,307.469,9.60,2051.0,0.40,46.59,616.3,0.0,0.00,0.00,6.07,0.00,0.00,0.00,0.00!
 
76 ! FMFAC = 1 ! !END!
 


77 !SRCNAM =  UTA1! 

77 ! X =  217.017,387.202,10.00,1869.4,0.91,50.00,900.0,0.0,1.11,0.00,45.13,0.00,0.00,0.00,2.30!
 
77 ! FMFAC = 1 ! !END!
 


78 !SRCNAM =  UTA2! 

78 ! X =  151.377,323.123,6.00,1931.6,0.30,30.00,755.0,0.0,0.00,0.00,10.91,0.00,0.00,0.01,0.00!
 
78 ! FMFAC = 1 ! !END!
 


79 !SRCNAM =  UTA3! 

79 ! X =  102.075,310.779,6.00,1671.5,0.30,30.00,755.0,0.0,0.01,0.00,11.74,0.00,0.00,0.01,0.00!
 
79 ! FMFAC = 1 ! !END!
 


80 !SRCNAM =  UTA4! 

80 ! X =  116.028,287.321,10.00,2048.2,0.91,50.00,900.0,0.0,4.02,0.00,97.28,0.00,0.00,20.81,0.00!
 
80 ! FMFAC = 1 ! !END!
 


81 !SRCNAM =  UTA5! 

81 ! X =  150.034,300.464,10.00,1914.2,0.91,60.00,900.0,0.0,0.00,0.00,110.78,0.00,0.00,0.00,1.02!
 
81 ! FMFAC = 1 ! !END!
 


82 !SRCNAM =  UTA6! 

82 ! X =  96.273,281.957,6.00,1760.4,0.30,30.00,755.0,0.0,0.01,0.00,4.28,0.00,0.00,0.00,0.16!
 
82 ! FMFAC = 1 ! !END!
 


83 !SRCNAM =  UTA7! 

83 ! X =  139.542,299.213,10.00,2287.5,0.91,60.00,900.0,0.0,0.43,0.00,206.85,0.00,0.00,0.00,11.41!
 
83 ! FMFAC = 1 ! !END!
 


84 !SRCNAM =  UTA8! 

84 ! X =  148.542,295.389,10.00,2116.3,0.91,50.00,900.0,0.0,0.00,0.00,79.80,0.00,0.00,0.00,4.67!
 
84 ! FMFAC = 1 ! !END!
 



http:148.542,295.389,10.00,2116.3,0.91,50.00,900.0,0.0,0.00,0.00,79.80,0.00,0.00,0.00,4.67

http:139.542,299.213,10.00,2287.5,0.91,60.00,900.0,0.0,0.43,0.00,206.85,0.00,0.00,0.00,11.41

http:96.273,281.957,6.00,1760.4,0.30,30.00,755.0,0.0,0.01,0.00,4.28,0.00,0.00,0.00,0.16

http:150.034,300.464,10.00,1914.2,0.91,60.00,900.0,0.0,0.00,0.00,110.78,0.00,0.00,0.00,1.02

http:116.028,287.321,10.00,2048.2,0.91,50.00,900.0,0.0,4.02,0.00,97.28,0.00,0.00,20.81,0.00

http:102.075,310.779,6.00,1671.5,0.30,30.00,755.0,0.0,0.01,0.00,11.74,0.00,0.00,0.01,0.00

http:151.377,323.123,6.00,1931.6,0.30,30.00,755.0,0.0,0.00,0.00,10.91,0.00,0.00,0.01,0.00

http:217.017,387.202,10.00,1869.4,0.91,50.00,900.0,0.0,1.11,0.00,45.13,0.00,0.00,0.00,2.30

http:147.058,307.469,9.60,2051.0,0.40,46.59,616.3,0.0,0.00,0.00,6.07,0.00,0.00,0.00,0.00

http:81.787,253.011,15.24,1844.6,1.74,20.03,810.8,0.0,7.20,0.00,26.20,0.00,0.00,3.56,2.32

http:128.292,281.719,15.24,2290.6,1.74,20.03,810.8,0.0,0.00,0.00,3.31,0.00,0.00,3.89,1.16

http:82.973,286.262,12.80,2131.7,0.88,51.64,1020.8,0.0,0.00,0.00,11.32,0.00,0.00,0.00,2.49

http:101.004,270.741,10.00,1658.6,0.91,50.00,900.0,0.0,2.96,0.00,44.99,0.00,0.00,62.23,17.54

http:47.559,271.067,15.24,2158.6,1.74,20.03,810.8,0.0,0.00,0.00,5.63,0.00,0.00,5.26,2.36

http:116.028,287.321,15.24,2048.2,1.74,20.03,810.8,0.0,1.58,0.00,23.41,0.00,0.00,11.16,2.47

http:244.078,125.83,15.24,2001.5,1.74,20.03,810.8,0.0,1.58,0.00,46.75,0.00,0.00,54.04,54.04

http:46.012,377.76,10.36,2820.3,0.48,33.87,705.8,0.0,0.00,0.00,57.26,0.00,0.00,0.00,0.00

http:240.978,304.996,9.60,1849.3,0.40,46.59,616.3,0.0,0.00,0.00,36.10,0.00,0.00,0.00,0.00
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85 !SRCNAM =  UTA9! 

85 ! X =  156.451,294.316,6.00,1999.4,0.30,30.00,755.0,0.0,0.60,0.00,9.80,0.00,0.00,2.00,0.00!
 
85 ! FMFAC = 1 ! !END!
 


86 !SRCNAM =  UTA10! 

86 ! X =  100.442,300.886,6.00,2306.9,0.30,40.00,755.0,0.0,0.02,0.00,23.85,0.00,0.00,0.00,0.00!
 
86 ! FMFAC = 1 ! !END!
 


87 !SRCNAM =  UTA11! 

87 ! X =  225.178,432.890,10.00,2071.2,0.91,60.00,900.0,0.0,0.67,0.00,2264.37,0.00,0.00,0.00,3.82!
 
87 ! FMFAC = 1 ! !END!
 


88 !SRCNAM =  UTA12! 

88 ! X =  158.064,214.585,6.00,1291.0,0.30,30.00,755.0,0.0,25.59,0.00,21.76,0.00,0.00,0.66,0.00!
 
88! FMFAC =  1 !  !END! 



89 !SRCNAM =  UTA13! 

89 ! X =  57.844,264.679,6.00,2163.5,0.30,30.00,755.0,0.0,0.00,0.00,20.48,0.00,0.00,0.00,0.00!
 
89 ! FMFAC = 1 ! !END!
 


90 !SRCNAM =  UTA14! 

90 ! X =  226.274,218.199,6.00,1344.9,0.30,30.00,755.0,0.0,0.00,0.00,12.56,0.00,0.00,0.00,0.00!
 
90 ! FMFAC = 1 ! !END!
 


91 !SRCNAM =  UTA15! 

91 ! X =  203.105,223.251,6.00,1601.1,0.30,30.00,755.0,0.0,0.60,0.00,7.50,0.00,0.00,0.00,0.60!
 
91 ! FMFAC = 1 ! !END!
 


92 !SRCNAM =  UTA16! 

92 ! X =  202.231,224.826,6.00,1629.8,0.30,30.00,755.0,0.0,0.60,0.00,7.50,0.00,0.00,0.00,0.60!
 
92 ! FMFAC = 1 ! !END!
 


93 !SRCNAM =  UTA17! 

93 ! X =  227.219,246.419,6.00,1661.0,0.91,40.00,900.0,0.0,0.00,0.00,75.98,0.00,0.00,0.00,0.00!
 
93 ! FMFAC = 1 ! !END!
 


94 !SRCNAM =  UTA18! 

94 ! X =  189.610,211.653,6.00,1529.8,0.30,40.00,755.0,0.0,0.22,0.00,26.06,0.00,0.00,0.00,0.43!
 
94 ! FMFAC = 1 ! !END!
 


95 !SRCNAM =  UTA19! 

95 ! X =  213.988,160.728,6.00,1607.2,0.30,40.00,755.0,0.0,0.42,0.00,45.07,0.00,0.00,0.00,0.81!
 
95 ! FMFAC = 1 ! !END!
 


96 !SRCNAM =  UTA20! 

96 ! X =  227.243,226.439,6.00,1401.2,0.30,30.00,755.0,0.0,0.05,0.00,29.64,0.00,0.00,0.00,0.82!
 
96 ! FMFAC = 1 ! !END!
 


97 !SRCNAM =  UTA21! 

97 ! X =  102.194,310.804,6.00,2670.7,0.30,30.00,755.0,0.0,0.00,0.00,10.91,0.00,0.00,0.01,0.00!
 
97 ! FMFAC = 1 ! !END!
 


98 !SRCNAM =  UTA22! 

98 ! X =  47.585,412.970,6.00,2942.3,0.91,30.00,900.0,0.0,6.71,0.00,45.55,0.00,0.00,12.67,0.00!
 
98 ! FMFAC = 1 ! !END!
 


99 !SRCNAM =  UTA23! 

99 ! X =  40.283,390.581,6.00,2970.8,0.91,50.00,900.0,0.0,4.53,0.00,50.22,0.00,0.00,4.29,0.00!
 
99 ! FMFAC = 1 ! !END!
 


100 !SRCNAM =   UTA24!
 
100 ! X =   46.706,421.685,6.00,2821.8,0.91,30.00,900.0,0.0,11.04,0.00,25.96,0.00,0.00,14.79,0.00!
 
100 ! FMFAC =  1 ! !END!
 


* Colorado Increases from 2004 and new permits * 



101 !SRCNAM = 009!
 
101 !X = 403.598,371.818,7.0,2167.4,0.457,80.62,764.7,0.0,0.00,0.00,28.22,0.00,0.00,0.00,0.00!
 
101 ! FMFAC  = 1 !
 



http:403.598,371.818,7.0,2167.4,0.457,80.62,764.7,0.0,0.00,0.00,28.22,0.00,0.00,0.00,0.00

http:46.706,421.685,6.00,2821.8,0.91,30.00,900.0,0.0,11.04,0.00,25.96,0.00,0.00,14.79,0.00

http:40.283,390.581,6.00,2970.8,0.91,50.00,900.0,0.0,4.53,0.00,50.22,0.00,0.00,4.29,0.00

http:47.585,412.970,6.00,2942.3,0.91,30.00,900.0,0.0,6.71,0.00,45.55,0.00,0.00,12.67,0.00

http:102.194,310.804,6.00,2670.7,0.30,30.00,755.0,0.0,0.00,0.00,10.91,0.00,0.00,0.01,0.00

http:227.243,226.439,6.00,1401.2,0.30,30.00,755.0,0.0,0.05,0.00,29.64,0.00,0.00,0.00,0.82

http:213.988,160.728,6.00,1607.2,0.30,40.00,755.0,0.0,0.42,0.00,45.07,0.00,0.00,0.00,0.81

http:189.610,211.653,6.00,1529.8,0.30,40.00,755.0,0.0,0.22,0.00,26.06,0.00,0.00,0.00,0.43

http:227.219,246.419,6.00,1661.0,0.91,40.00,900.0,0.0,0.00,0.00,75.98,0.00,0.00,0.00,0.00

http:202.231,224.826,6.00,1629.8,0.30,30.00,755.0,0.0,0.60,0.00,7.50,0.00,0.00,0.00,0.60

http:203.105,223.251,6.00,1601.1,0.30,30.00,755.0,0.0,0.60,0.00,7.50,0.00,0.00,0.00,0.60

http:226.274,218.199,6.00,1344.9,0.30,30.00,755.0,0.0,0.00,0.00,12.56,0.00,0.00,0.00,0.00

http:57.844,264.679,6.00,2163.5,0.30,30.00,755.0,0.0,0.00,0.00,20.48,0.00,0.00,0.00,0.00

http:158.064,214.585,6.00,1291.0,0.30,30.00,755.0,0.0,25.59,0.00,21.76,0.00,0.00,0.66,0.00

http:225.178,432.890,10.00,2071.2,0.91,60.00,900.0,0.0,0.67,0.00,2264.37,0.00,0.00,0.00,3.82

http:100.442,300.886,6.00,2306.9,0.30,40.00,755.0,0.0,0.02,0.00,23.85,0.00,0.00,0.00,0.00

http:156.451,294.316,6.00,1999.4,0.30,30.00,755.0,0.0,0.60,0.00,9.80,0.00,0.00,2.00,0.00





 


 
 


 
 


 
 


 
 


 
 


 
 


 
 


 
 


 
 


 
 


 
 


 
 


 
 


 
 


 
 


 
 


 
 


 
 


 
 


 
 


 
 


 
 


 
 


 
 


 
 


 
 


 
 


 
 


 
 


 
 


 
 


 
 


 
 


 
 


 
 


Far Field Air Quality Technical Support Document 


102 !SRCNAM = 009A!
 
102 !X = 403.598,371.818,5.0,2167.4,0.910,60,294.1,0.0,0.00,0.00,0.00,0.00,0.00,27.66,0.00!
 
102 ! FMFAC  = 1 !
 


103 !SRCNAM = 0031!
 
103 !X = 388.332,283.289,9.1,2068,0.518,23.47,505.2,0.0,0.00,0.00,3.00,0.00,0.00,0.00,0.00!
 
103 ! FMFAC  = 1 !
 


104 !SRCNAM = 0045!
 
104 !X = 412.238,387.997,10.7,2003.7,2.134,39.53,394.1,0.0,0.00,0.00,3.00,0.00,0.00,0.00,0.00!
 
104 ! FMFAC  = 1 !
 


105 !SRCNAM = 0056!
 
105 !X = 310.087,340.093,7.0,1831.8,0.366,9.39,513.6,0.0,0.00,0.00,7.40,0.00,0.00,0.00,0.00!
 
105 ! FMFAC  = 1 !
 


106 !SRCNAM = 0070!
 
106 !X = 408.332,299.544,9.8,2135.8,0.530,5.36,449.7,0.0,2.36,0.00,17.22,0.00,0.00,0.00,0.00!
 
106 ! FMFAC  = 1 !
 


107 !SRCNAM = 0092!
 
107 !X = 299.406,124.999,6.7,2029.2,0.335,41.09,255.2,0.0,0.00,0.00,o,0.00,0.00,0.00,2.12!
 
107 ! FMFAC  = 1 !
 


108 !SRCNAM = 0095!
 
108 !X = 290.188,60.269,6.1,2530.2,0.340,49.68,730.2,0.0,0.00,0.00,24.93,0.00,0.00,0.00,0.00!
 
108 ! FMFAC  = 1 !
 


109 !SRCNAM = 101!
 
109 !X = 399.924,271.206,7.6,1986.9,0.100,41.09,294.1,0.0,0.00,0.00,13.93,0.00,0.00,0.00,0.00!
 
109 ! FMFAC  = 1 !
 


110 !SRCNAM = 125!
 
110 !X = 360.539,410.068,7.6,2040,0.140,25.21,896.9,0.0,0.00,0.00,68.23,0.00,0.00,0.00,0.00!
 
110 ! FMFAC  = 1 !
 


111 !SRCNAM = 128!
 
111 !X = 313.97,318.65,7.6,2220.3,0.305,35.27,727.4,0.0,0.00,0.00,113.34,0.00,0.00,0.00,1.90!
 
111 ! FMFAC  = 1 !
 


112 !SRCNAM = 139!
 
112 !X = 281.403,231.112,9.1,1391.9,0.960,28.44,388.6,0.0,14.00,0.00,0.00,0.00,0.00,0.00,0.00!
 
112 ! FMFAC  = 1 !
 


113 !SRCNAM = 146!
 
113 !X = 286.494,226.899,4.9,1470.8,0.405,5.36,477.4,0.0,14.29,0.00,0.00,0.00,0.00,0.00,0.00!
 
113 ! FMFAC  = 1 !
 


114 !SRCNAM = 186!
 
114 !X = 356.329,276.987,6.4,1774.5,5.258,19.11,255.2,0.0,0.00,0.00,16.20,0.00,0.00,0.00,0.00!
 
114 ! FMFAC  = 1 !
 


115 !SRCNAM = 248!
 
115 !X = 314.161,318.099,4.3,2226.9,0.009,45,294.1,0.0,0.00,0.00,9.00,0.00,0.00,0.00,2.20!
 
115 ! FMFAC  = 1 !
 


116 !SRCNAM = 263!
 
116 !X = 347.039,254.824,8.5,2309.4,0.451,19.23,727.4,0.0,0.00,0.00,28.50,0.00,0.00,0.00,0.00!
 
116 ! FMFAC  = 1 !
 


117 !SRCNAM = 265!
 
117 !X = 302.101,317.914,7.3,1970.4,0.253,24.93,521.9,0.0,0.00,0.00,5.40,0.00,0.00,0.00,0.00!
 
117 ! FMFAC  = 1 !
 


118 !SRCNAM = 281!
 
118 !X = 289.836,312.473,7.6,2163.1,0.344,43.43,671.9,0.0,0.00,0.00,31.00,0.00,0.00,0.00,0.00!
 
118 ! FMFAC  = 1 !
 


119 !SRCNAM = 287!
 



http:289.836,312.473,7.6,2163.1,0.344,43.43,671.9,0.0,0.00,0.00,31.00,0.00,0.00,0.00,0.00

http:302.101,317.914,7.3,1970.4,0.253,24.93,521.9,0.0,0.00,0.00,5.40,0.00,0.00,0.00,0.00

http:347.039,254.824,8.5,2309.4,0.451,19.23,727.4,0.0,0.00,0.00,28.50,0.00,0.00,0.00,0.00

http:314.161,318.099,4.3,2226.9,0.009,45,294.1,0.0,0.00,0.00,9.00,0.00,0.00,0.00,2.20

http:356.329,276.987,6.4,1774.5,5.258,19.11,255.2,0.0,0.00,0.00,16.20,0.00,0.00,0.00,0.00

http:286.494,226.899,4.9,1470.8,0.405,5.36,477.4,0.0,14.29,0.00,0.00,0.00,0.00,0.00,0.00

http:281.403,231.112,9.1,1391.9,0.960,28.44,388.6,0.0,14.00,0.00,0.00,0.00,0.00,0.00,0.00

http:313.97,318.65,7.6,2220.3,0.305,35.27,727.4,0.0,0.00,0.00,113.34,0.00,0.00,0.00,1.90

http:360.539,410.068,7.6,2040,0.140,25.21,896.9,0.0,0.00,0.00,68.23,0.00,0.00,0.00,0.00

http:399.924,271.206,7.6,1986.9,0.100,41.09,294.1,0.0,0.00,0.00,13.93,0.00,0.00,0.00,0.00

http:290.188,60.269,6.1,2530.2,0.340,49.68,730.2,0.0,0.00,0.00,24.93,0.00,0.00,0.00,0.00

http:299.406,124.999,6.7,2029.2,0.335,41.09,255.2,0.0,0.00,0.00,o,0.00,0.00,0.00,2.12

http:408.332,299.544,9.8,2135.8,0.530,5.36,449.7,0.0,2.36,0.00,17.22,0.00,0.00,0.00,0.00

http:310.087,340.093,7.0,1831.8,0.366,9.39,513.6,0.0,0.00,0.00,7.40,0.00,0.00,0.00,0.00

http:412.238,387.997,10.7,2003.7,2.134,39.53,394.1,0.0,0.00,0.00,3.00,0.00,0.00,0.00,0.00

http:388.332,283.289,9.1,2068,0.518,23.47,505.2,0.0,0.00,0.00,3.00,0.00,0.00,0.00,0.00

http:403.598,371.818,5.0,2167.4,0.910,60,294.1,0.0,0.00,0.00,0.00,0.00,0.00,27.66,0.00
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119 !X = 273.561,434.063,4.6,2155.2,0.152,45,894.1,0.0,0.00,0.00,2.50,0.00,0.00,0.00,0.00!
 
119 ! FMFAC  = 1 !
 


120 !SRCNAM = 291!
 
120 !X = 302.707,324.393,12.2,1962.9,0.305,20,1271.9,0.0,0.00,0.00,5.60,0.00,0.00,0.00,15.20!
 
120 ! FMFAC  = 1 !
 


121 !SRCNAM = 305!
 
121 !X = 306.024,313.151,7.6,1957.2,0.300,45,294.1,0.0,0.00,0.00,35.45,0.00,0.00,0.00,1.30!
 
121 ! FMFAC  = 1 !
 


122 !SRCNAM = 306!
 
122 !X = 280.09,314.982,15.2,2346.3,0.183,3.84,840.2,0.0,43.10,0.00,0.00,0.00,0.00,0.00,0.00!
 
122 ! FMFAC  = 1 !
 


123 !SRCNAM = 313!
 
123 !X = 301.092,330.296,4.3,1922.9,0.405,5.36,294.1,0.0,0.00,0.00,14.62,0.00,0.00,0.00,0.00!
 
123 ! FMFAC  = 1 !
 


124 !SRCNAM = 315!
 
124 !X = 365.566,387.321,3.7,1917.4,0.244,49.53,755.2,0.0,2.79,0.00,10.18,0.00,0.00,0.00,0.00!
 
124 ! FMFAC  = 1 !
 


125 !SRCNAM = 322!
 
125 !X = 305.488,320.692,10.4,1942.1,0.305,181.24,755.8,0.0,10.04,0.00,122.26,0.00,0.00,0.00,7.34!
 
125 ! FMFAC  = 1 !
 


126 !SRCNAM = 332!
 
126 !X = 278.404,337.773,4.3,1898.6,0.320,6.5,295.2,0.0,0.00,0.00,2.31,0.00,0.00,0.00,0.00!
 
126 ! FMFAC  = 1 !
 


127 !SRCNAM = 0332a!
 
127 !X = 278.404,337.773,4.9,1898.6,0.305,1.19,699.7,0.0,0.00,0.00,23.49,0.00,0.00,0.00,0.00!
 
127 ! FMFAC  = 1 !
 


128 !SRCNAM = 353!
 
128 !X = 298.902,226.246,7.6,1476.5,0.253,12.62,790.8,0.0,0.00,0.00,2.96,0.00,0.00,0.00,0.00!
 
128 ! FMFAC  = 1 !
 


129 !SRCNAM = 357!
 
129 !X = 340.661,277.94,6.1,1690.1,0.305,49.68,730.2,0.0,0.00,0.00,14.20,0.00,0.00,0.00,0.00!
 
129 ! FMFAC  = 1 !
 


130 !SRCNAM = 358!
 
130 !X = 321.097,330.776,3.0,1985.5,0.229,49.53,255.2,0.0,0.00,0.00,6.19,0.00,0.00,0.00,0.00!
 
130 ! FMFAC  = 1 !
 


131 !SRCNAM = 359!
 
131 !X = 327.94,272.188,7.0,1734.5,0.305,46.42,738,0.0,0.00,0.00,11.50,0.00,0.00,0.00,0.00!
 
131 ! FMFAC  = 1 !
 


131 !SRCNAM = 361!
 
131 !X = 321.513,297.488,4.6,2375.2,0.300,81.96,783,0.0,2.90,0.00,87.90,0.00,0.00,0.00,0.00!
 
131 ! FMFAC  = 1 !
 


132 !SRCNAM = 362!
 
132 !X = 333.968,274.822,6.1,1692.8,0.305,49.68,730.2,0.0,0.00,0.00,22.10,0.00,0.00,0.00,0.00!
 
132 ! FMFAC  = 1 !
 


133 !SRCNAM = 363!
 
133 !X = 355.102,276.322,15.2,1805.8,0.411,51.51,255.2,0.0,0.00,0.00,21.30,0.00,0.00,0.00,0.00!
 
133 ! FMFAC  = 1 !
 


134 !SRCNAM = 364!
 
134 !X = 272.426,306.44,7.6,2005.7,0.300,15.48,477.4,0.0,0.00,0.00,39.50,0.00,0.00,0.00,0.00!
 
134 ! FMFAC  = 1 !
 


135 !SRCNAM = 365!
 
135 !X = 323.023,274.611,7.0,1887.4,0.305,49.68,730.2,0.0,0.00,0.00,109.20,0.00,0.00,0.00,9.50!
 
135 ! FMFAC  = 1 !
 



http:323.023,274.611,7.0,1887.4,0.305,49.68,730.2,0.0,0.00,0.00,109.20,0.00,0.00,0.00,9.50

http:272.426,306.44,7.6,2005.7,0.300,15.48,477.4,0.0,0.00,0.00,39.50,0.00,0.00,0.00,0.00

http:355.102,276.322,15.2,1805.8,0.411,51.51,255.2,0.0,0.00,0.00,21.30,0.00,0.00,0.00,0.00

http:333.968,274.822,6.1,1692.8,0.305,49.68,730.2,0.0,0.00,0.00,22.10,0.00,0.00,0.00,0.00

http:321.513,297.488,4.6,2375.2,0.300,81.96,783,0.0,2.90,0.00,87.90,0.00,0.00,0.00,0.00

http:327.94,272.188,7.0,1734.5,0.305,46.42,738,0.0,0.00,0.00,11.50,0.00,0.00,0.00,0.00

http:321.097,330.776,3.0,1985.5,0.229,49.53,255.2,0.0,0.00,0.00,6.19,0.00,0.00,0.00,0.00

http:340.661,277.94,6.1,1690.1,0.305,49.68,730.2,0.0,0.00,0.00,14.20,0.00,0.00,0.00,0.00

http:298.902,226.246,7.6,1476.5,0.253,12.62,790.8,0.0,0.00,0.00,2.96,0.00,0.00,0.00,0.00

http:278.404,337.773,4.9,1898.6,0.305,1.19,699.7,0.0,0.00,0.00,23.49,0.00,0.00,0.00,0.00

http:278.404,337.773,4.3,1898.6,0.320,6.5,295.2,0.0,0.00,0.00,2.31,0.00,0.00,0.00,0.00

http:305.488,320.692,10.4,1942.1,0.305,181.24,755.8,0.0,10.04,0.00,122.26,0.00,0.00,0.00,7.34

http:365.566,387.321,3.7,1917.4,0.244,49.53,755.2,0.0,2.79,0.00,10.18,0.00,0.00,0.00,0.00

http:301.092,330.296,4.3,1922.9,0.405,5.36,294.1,0.0,0.00,0.00,14.62,0.00,0.00,0.00,0.00

http:280.09,314.982,15.2,2346.3,0.183,3.84,840.2,0.0,43.10,0.00,0.00,0.00,0.00,0.00,0.00

http:306.024,313.151,7.6,1957.2,0.300,45,294.1,0.0,0.00,0.00,35.45,0.00,0.00,0.00,1.30

http:302.707,324.393,12.2,1962.9,0.305,20,1271.9,0.0,0.00,0.00,5.60,0.00,0.00,0.00,15.20

http:273.561,434.063,4.6,2155.2,0.152,45,894.1,0.0,0.00,0.00,2.50,0.00,0.00,0.00,0.00
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136 !SRCNAM = 370!
 
136 !X = 345.627,280.142,10.7,1734.4,0.305,280.42,810.8,0.0,0.00,0.00,10.77,0.00,0.00,0.00,0.00!
 
136 ! FMFAC  = 1 !
 


137 !SRCNAM = 386!
 
137 !X = 301.498,220.885,7.6,1507.8,0.457,96.68,255.2,0.0,0.00,0.00,17.00,0.00,0.00,0.00,0.00!
 
137 ! FMFAC  = 1 !
 


138 !SRCNAM = 395!
 
138 !X = 363.982,257.285,6.1,2376.3,0.323,53.52,756.9,0.0,0.00,0.00,50.10,0.00,0.00,0.00,0.00!
 
138 ! FMFAC  = 1 !
 


139 !SRCNAM = 414!
 
139 !X = 341.12,244.704,0.3,2200,0.610,49.68,727.4,0.0,0.00,0.00,53.70,0.00,0.00,0.00,1.24!
 
139 ! FMFAC  = 1 !
 


140 !SRCNAM = 415!
 
140 !X = 355.123,253.543,80.8,2327.4,0.366,35,908,0.0,0.00,0.00,19.43,0.00,0.00,0.00,0.00!
 
140 ! FMFAC  = 1 !
 


141 !SRCNAM = 416!
 
141 !X = 307.821,238.141,3.5,1678.9,0.229,49.53,294.1,0.0,0.00,0.00,4.53,0.00,0.00,0.00,0.00!
 
141 ! FMFAC  = 1 !
 


142 !SRCNAM = 420!
 
142 !X = 345.849,254.477,3.5,1680.2,0.229,49.53,897.4,0.0,0.00,0.00,30.40,0.00,0.00,0.00,0.00!
 
142 ! FMFAC  = 1 !
 


143 !SRCNAM = 421!
 
143 !X = 340.521,245.26,3.5,2161.1,0.229,49.53,897.4,0.0,0.00,0.00,30.40,0.00,0.00,0.00,0.00!
 
143 ! FMFAC  = 1 !
 


144 !SRCNAM = 422!
 
144 !X = 270.155,237.737,3.5,1376.1,0.101,10.91,810.8,0.0,0.00,0.00,3.10,0.00,0.00,0.00,0.00!
 
144 ! FMFAC  = 1 !
 


145 !SRCNAM = 447!
 
145 !X = 362.452,262.463,3.5,2224.6,0.305,49.68,729.7,0.0,0.00,0.00,81.30,0.00,0.00,0.00,1.77!
 
145 ! FMFAC  = 1 !
 


146 !SRCNAM = 684!
 
146 !X = 323.655,273.837,6.7,1750.8,0.305,49.71,730.2,0.0,0.00,0.00,17.60,0.00,0.00,0.00,0.00!
 
146 ! FMFAC  = 1 !
 


147 !SRCNAM = 689!
 
147 !X = 333.775,275.199,6.1,1750.8,0.305,49.68,730.2,0.0,0.00,0.00,66.30,0.00,0.00,0.00,0.00!
 
147 ! FMFAC  = 1 !
 


148 !SRCNAM = 779!
 
148 !X = 321.152,275.678,6.1,2008,0.305,57.97,730.2,0.0,0.00,0.00,4.30,0.00,0.00,0.00,0.00!
 
148 ! FMFAC  = 1 !
 


149 !SRCNAM = 831!
 
149 !X = 311.254,273.717,6.1,2220,0.244,49.53,255.2,0.0,0.00,0.00,77.58,0.00,0.00,0.00,2.21!
 
149 ! FMFAC  = 1 !
 


150 !SRCNAM = 832!
 
150 !X = 324.873,272.735,6.1,1801.7,0.305,49.71,730.2,0.0,0.00,0.00,102.00,0.00,0.00,0.00,2.35!
 
150 ! FMFAC  = 1 !
 


151 !SRCNAM = 833!
 
151 !X = 340.992,279.162,6.1,1753.5,0.305,49.71,730.2,0.0,0.00,0.00,68.00,0.00,0.00,0.00,1.39!
 
151 ! FMFAC  = 1 !
 


152 !SRCNAM = 834!
 
152 !X = 321.133,276.482,6.1,2080,0.305,49.68,730.2,0.0,0.00,0.00,68.00,0.00,0.00,0.00,1.55!
 
152 ! FMFAC  = 1 !
 


153 !SRCNAM = 834!
 



http:321.133,276.482,6.1,2080,0.305,49.68,730.2,0.0,0.00,0.00,68.00,0.00,0.00,0.00,1.55

http:340.992,279.162,6.1,1753.5,0.305,49.71,730.2,0.0,0.00,0.00,68.00,0.00,0.00,0.00,1.39

http:324.873,272.735,6.1,1801.7,0.305,49.71,730.2,0.0,0.00,0.00,102.00,0.00,0.00,0.00,2.35

http:311.254,273.717,6.1,2220,0.244,49.53,255.2,0.0,0.00,0.00,77.58,0.00,0.00,0.00,2.21

http:321.152,275.678,6.1,2008,0.305,57.97,730.2,0.0,0.00,0.00,4.30,0.00,0.00,0.00,0.00

http:333.775,275.199,6.1,1750.8,0.305,49.68,730.2,0.0,0.00,0.00,66.30,0.00,0.00,0.00,0.00

http:323.655,273.837,6.7,1750.8,0.305,49.71,730.2,0.0,0.00,0.00,17.60,0.00,0.00,0.00,0.00

http:362.452,262.463,3.5,2224.6,0.305,49.68,729.7,0.0,0.00,0.00,81.30,0.00,0.00,0.00,1.77

http:270.155,237.737,3.5,1376.1,0.101,10.91,810.8,0.0,0.00,0.00,3.10,0.00,0.00,0.00,0.00

http:340.521,245.26,3.5,2161.1,0.229,49.53,897.4,0.0,0.00,0.00,30.40,0.00,0.00,0.00,0.00

http:345.849,254.477,3.5,1680.2,0.229,49.53,897.4,0.0,0.00,0.00,30.40,0.00,0.00,0.00,0.00

http:307.821,238.141,3.5,1678.9,0.229,49.53,294.1,0.0,0.00,0.00,4.53,0.00,0.00,0.00,0.00

http:355.123,253.543,80.8,2327.4,0.366,35,908,0.0,0.00,0.00,19.43,0.00,0.00,0.00,0.00

http:341.12,244.704,0.3,2200,0.610,49.68,727.4,0.0,0.00,0.00,53.70,0.00,0.00,0.00,1.24

http:363.982,257.285,6.1,2376.3,0.323,53.52,756.9,0.0,0.00,0.00,50.10,0.00,0.00,0.00,0.00

http:301.498,220.885,7.6,1507.8,0.457,96.68,255.2,0.0,0.00,0.00,17.00,0.00,0.00,0.00,0.00

http:345.627,280.142,10.7,1734.4,0.305,280.42,810.8,0.0,0.00,0.00,10.77,0.00,0.00,0.00,0.00
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153 !X = 321.133,276.482,6.1,2080,0.305,49.68,730.2,0.0,0.00,0.00,0.00,0.00,0.00,0.00,1.55!
 
153 ! FMFAC  = 1 !
 


154 !SRCNAM = 897!
 
154 !X = 327.473,262.198,1.5,1807.9,0.305,49.68,723,0.0,0.00,0.00,74.41,0.00,0.00,0.00,2.02!
 
154 ! FMFAC  = 1 !
 


155 !SRCNAM = 924!
 
155 !X = 364.743,277.11,3.7,2116.1,0.101,78.91,894.1,0.0,0.00,0.00,2.49,0.00,0.00,0.00,0.00!
 
155 ! FMFAC  = 1 !
 


156 !SRCNAM = 932!
 
156 !X = 276.823,276.823,7.3,2311.4,0.305,49.68,5005.2,0.0,0.00,0.00,115.80,0.00,0.00,0.00,2.40!
 
156 ! FMFAC  = 1 !
 


157 !SRCNAM = 937!
 
157 !X = 356.769,282.223,36.0,1695.7,0.314,45.17,730.2,0.0,0.00,0.00,2.69,0.00,0.00,0.00,0.00!
 
157 ! FMFAC  = 1 !
 


158 !SRCNAM = 954!
 
158 !X = 319.745,132.479,7.6,2238.6,0.427,16,255.2,0.0,0.00,0.00,3.00,0.00,0.00,0.00,0.00!
 
158 ! FMFAC  = 1 !
 


159 !SRCNAM = 1029!
 
159 !X = 346.449,168.255,6.1,1766.2,0.305,49.68,730.2,0.0,0.00,0.00,115.80,0.00,0.00,0.00,0.00!
 
159 ! FMFAC  = 1 !
 


160 !SRCNAM = 1030!
 
160 !X = 324.136,275.092,6.1,1896,0.305,49.68,730.2,0.0,0.00,0.00,0.00,0.00,0.00,0.00,1.90!
 
160 ! FMFAC  = 1 !
 


161 !SRCNAM = 1033!
 
161 !X = 303.192,282.164,3.0,2231.8,0.305,49.68,710.8,0.0,0.00,0.00,12.80,0.00,0.00,0.00,0.00!
 
161 ! FMFAC  = 1 !
 


162 !SRCNAM = 1326!
 
162 !X = 343.35,279.645,8.5,1737.3,0.457,67.45,731.9,0.0,0.00,0.00,122.67,0.00,0.00,0.00,4.86!
 
162 ! FMFAC  = 1 !
 


163 !SRCNAM = 1327!
 
163 !X = 330.48,274.207,8.5,1692.6,0.457,67.42,731.9,0.0,0.00,0.00,177.82,0.00,0.00,0.00,5.53!
 
163 ! FMFAC  = 1 !
 


164 !SRCNAM = 1350!
 
164 !X = 316.677,273.539,8.5,2366,0.457,67.36,731.9,0.0,0.00,0.00,184.20,0.00,0.00,0.00,5.86!
 
164 ! FMFAC  = 1 !
 


165 !SRCNAM = 1389!
 
165 !X = 365.52,277.154,3.0,1876.8,0.201,213.36,288.6,0.0,1.60,0.00,7.90,0.00,0.00,0.00,1.70!
 
165 ! FMFAC  = 1 !
 


166 !SRCNAM = 1477!
 
166 !X = 361.509,278.837,12.2,1787,0.300,25.05,726.9,0.0,0.00,0.00,165.46,0.00,0.00,0.00,6.95!
 
166 ! FMFAC  = 1 !
 


167 !SRCNAM = 1513!
 
167 !X = 303.076,284.895,7.0,2307.2,0.300,19.2,743.6,0.0,0.00,0.00,35.32,0.00,0.00,0.00,0.00!
 
167 ! FMFAC  = 1 !
 


168 !SRCNAM = 1514!
 
168 !X = 301.959,283.673,7.0,2245.9,0.300,19.2,743.6,0.0,0.00,0.00,35.36,0.00,0.00,0.00,0.00!
 
168 ! FMFAC  = 1 !
 


169 !SRCNAM = 2629!
 
169 !X = 280.561,280.561,4.6,2427.8,0.305,4.3,827.4,0.0,0.00,0.00,22.84,0.00,0.00,0.00,0.00!
 
169 ! FMFAC  = 1 !
 


170 !SRCNAM = 2660!
 
170 !X = 323.936,240.251,7.6,1783.1,0.305,49.77,730.2,0.0,0.00,0.00,9.10,0.00,0.00,0.00,0.00!
 
170 ! FMFAC  = 1 !
 



http:323.936,240.251,7.6,1783.1,0.305,49.77,730.2,0.0,0.00,0.00,9.10,0.00,0.00,0.00,0.00

http:280.561,280.561,4.6,2427.8,0.305,4.3,827.4,0.0,0.00,0.00,22.84,0.00,0.00,0.00,0.00

http:301.959,283.673,7.0,2245.9,0.300,19.2,743.6,0.0,0.00,0.00,35.36,0.00,0.00,0.00,0.00

http:303.076,284.895,7.0,2307.2,0.300,19.2,743.6,0.0,0.00,0.00,35.32,0.00,0.00,0.00,0.00

http:361.509,278.837,12.2,1787,0.300,25.05,726.9,0.0,0.00,0.00,165.46,0.00,0.00,0.00,6.95

http:365.52,277.154,3.0,1876.8,0.201,213.36,288.6,0.0,1.60,0.00,7.90,0.00,0.00,0.00,1.70

http:316.677,273.539,8.5,2366,0.457,67.36,731.9,0.0,0.00,0.00,184.20,0.00,0.00,0.00,5.86

http:330.48,274.207,8.5,1692.6,0.457,67.42,731.9,0.0,0.00,0.00,177.82,0.00,0.00,0.00,5.53

http:343.35,279.645,8.5,1737.3,0.457,67.45,731.9,0.0,0.00,0.00,122.67,0.00,0.00,0.00,4.86

http:303.192,282.164,3.0,2231.8,0.305,49.68,710.8,0.0,0.00,0.00,12.80,0.00,0.00,0.00,0.00

http:324.136,275.092,6.1,1896,0.305,49.68,730.2,0.0,0.00,0.00,0.00,0.00,0.00,0.00,1.90

http:346.449,168.255,6.1,1766.2,0.305,49.68,730.2,0.0,0.00,0.00,115.80,0.00,0.00,0.00,0.00

http:319.745,132.479,7.6,2238.6,0.427,16,255.2,0.0,0.00,0.00,3.00,0.00,0.00,0.00,0.00

http:356.769,282.223,36.0,1695.7,0.314,45.17,730.2,0.0,0.00,0.00,2.69,0.00,0.00,0.00,0.00

http:276.823,276.823,7.3,2311.4,0.305,49.68,5005.2,0.0,0.00,0.00,115.80,0.00,0.00,0.00,2.40

http:364.743,277.11,3.7,2116.1,0.101,78.91,894.1,0.0,0.00,0.00,2.49,0.00,0.00,0.00,0.00

http:327.473,262.198,1.5,1807.9,0.305,49.68,723,0.0,0.00,0.00,74.41,0.00,0.00,0.00,2.02

http:321.133,276.482,6.1,2080,0.305,49.68,730.2,0.0,0.00,0.00,0.00,0.00,0.00,0.00,1.55
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171 !SRCNAM =   UT19!
 
171 ! X =   227.463,126.033,9.60,1824.8,0.40,46.59,616.3,0.0,0.00,0.00,2.31,0.00,0.00,0.00,0.00!
 
171 ! FMFAC =  1 ! !END!
 


172 !SRCNAM =   UT20!
 
172 ! X =   213.829,162.376,15.24,1576.6,1.74,20.03,810.8,0.0,6.15,0.00,2.98,0.00,0.00,2.71,0.00!
 
172 ! FMFAC =  1 ! !END!
 


a 

 Data for each source are treated as a separate input subgroup 

 and therefore must end with an input group terminator.



 SRCNAM  is a 12-character name for a source 

(No default) 



X    is an array holding the source data listed by the column headings 

(No default) 



 SIGYZI  is an array holding the initial sigma-y and sigma-z (m) 

(Default: 0.,0.) 



FMFAC  is a vertical momentum flux factor (0. or 1.0) used to represent 

   the effect of rain-caps or other physical configurations that 



reduce momentum rise associated with the actual exit velocity. 

(Default: 1.0  -- full momentum used) 



b
 0. = No building downwash modeled, 1. = downwash modeled 

 NOTE: must be entered as a REAL number (i.e., with decimal point) 



c 

 An emission rate must be entered for every pollutant modeled.

 Enter emission rate of zero for secondary pollutants that are 

modeled, but not emitted.  Units are specified by IPTU



 (e.g. 1 for g/s). 


Subgroup (13c) 


 BUILDING DIMENSION DATA FOR SOURCES SUBJECT TO DOWNWASH 
 ------------------------------------------------------- 


Source   a 
No.   Effective building width and height (in meters) every 10 degrees 


a 

 Each pair of width and height values is treated as a separate input 

 subgroup and therefore must end with an input group terminator.
 


Subgroup (13d) 


a 

   POINT SOURCE: VARIABLE EMISSIONS DATA 



 Use this subgroup to describe temporal variations in the emission 

 rates given in 13b.  Factors entered multiply the rates in 13b. 

 Skip sources here that have constant emissions.  For more elaborate 

 variation in source parameters, use PTEMARB.DAT and NPT2 > 0.



 IVARY determines the type of variation, and is source-specific: 
 (IVARY) Default: 0 



 0 =    Constant

 1 =    Diurnal cycle (24 scaling factors: hours 1-24)

 2 = Monthly cycle (12 scaling factors: months 1-12)
 



http:213.829,162.376,15.24,1576.6,1.74,20.03,810.8,0.0,6.15,0.00,2.98,0.00,0.00,2.71,0.00

http:227.463,126.033,9.60,1824.8,0.40,46.59,616.3,0.0,0.00,0.00,2.31,0.00,0.00,0.00,0.00
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3 =    Hour & Season (4 groups of 24 hourly scaling factors,
  where first group is DEC-JAN-FEB) 


4 =    Speed & Stab. (6 groups of 6 scaling factors, where 
  first group is Stability Class A, 


and the speed classes have upper
  bounds (m/s) defined in Group 12


 5 = Temperature   (12 scaling factors, where temperature 
  classes have upper bounds (C) of:
  0, 5, 10, 15, 20, 25, 30, 35, 40,
  45, 50, 50+) 


a 

 Data for each species are treated as a separate input subgroup 

 and therefore must end with an input group terminator.
 


INPUT GROUPS: 14a, 14b, 14c, 14d -- Area source parameters 


Subgroup (14a) 


 Number of polygon area sources with 

 parameters specified below (NAR1) No default ! NAR1 = 48 !



 Units used for area source 

 emissions below   (IARU) Default: 1 ! IARU = 4 ! 


1 =     g/m**2/s 
2 =    kg/m**2/hr


 3 =    lb/m**2/hr
 4 =  tons/m**2/yr
 5 =  Odour Unit * m/s  (vol. flux/m**2 of odour compound)
 6 =  Odour Unit * m/min 
7 = metric tons/m**2/yr


 Number of source-species 
 combinations with variable 
 emissions scaling factors 
provided below in (14d)  (NSAR1) Default: 0  ! NSAR1 = 0 ! 


 Number of buoyant polygon area sources 

 with variable location and emission 

 parameters (NAR2) No default  ! NAR2 = 0 ! 

 (If NAR2 > 0, ALL parameter data for 

 these sources are read from the file: BAEMARB.DAT) 



!END! 


Subgroup (14b) 


a 

AREA SOURCE: CONSTANT DATA 



b 
Source Effect. Base   Initial    Emission 
 No.    Height   Elevation   Sigma z  Rates 


(m)   (m)  (m) 


1 ! SRCNAM = 600! 
1 ! X = 7.0,2769.5,3.3,0,0,0,0,0,0,0,0.000006432,0.000001608! 
!END! 
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2 ! SRCNAM = 1300!
 
2 ! X = 7.0,2234.5,3.3,0,0,0,0,0,0,0,0.000631111,0.000157778!
 
!END! 



3 ! SRCNAM = 2500!
 
3 ! X = 7.0,1720.7,3.3,0,0,0,0,0,0,0,0.000012896,0.000003224!
 
!END! 



4 ! SRCNAM = 7800!
 
4 ! X = 7.0,1540.2,3.3,0,0,0,0,0,0,0,0.00003408,0.00000852!
 
!END! 



5 ! SRCNAM = 7900!
 
5 ! X = 7.0,2059.8,3.3,0,0,0,0,0,0,0,0.000090592,0.000022648!
 
!END! 



6 ! SRCNAM = 10100!
 
6 ! X = 7.0,1986.9,3.3,0,0,0,0,0,0,0,0.000061376,0.000015344!
 
!END! 



7 ! SRCNAM =10233!
 
7 ! X = 7.0,1726.5,3.3,0,0,0,0,0,0,0,0.00001056,0.00000264!
 
!END! 



8 ! SRCNAM = 10315!
 
8 ! X = 7.0,1917.4,3.3,0,0,0,0,0,0,0,0.000076896,0.000019224,!
 
!END! 



9 ! SRCNAM = 10327!
 
9 ! X = 7.0,2362.1,3.3,0,0,0,0,0,0,0,0.00002192,0.00000548!
 
!END! 



10 ! SRCNAM = 10329!
 
10 ! X = 7.0,1831.9,3.3,0,0,0,0,0,0,0,0.0000596,0.0000149!
 
!END! 



11 ! SRCNAM = 10339 !
 
11 ! X = 7.0,2100.6,3.3,0,0,0,0,0,0,0,0.000033984,0.000008496!
 
!END! 



12 ! SRCNAM = 10358!
 
12 ! X = 7.0,1985.5,3.3,0,0,0,0,0,0,0,0.000029792,0.000007448!
 
!END! 



13! SRCNAM = 10364!
 
13! X = 7.0,1670.5,3.3,0,0,0,0,0,0,0,0.000032896,0.000008224!
 
!END! 



14 ! SRCNAM = 10409!
 
14 ! X = 7.0,1390.3,3.3,0,0,0,0,0,0,0,0.000001512,0.000000378!
 
!END! 



15 ! SRCNAM = 10411!
 
15 ! X = 7.0,1396.7,3.3,0,0,0,0,0,0,0,0.000017888,0.000004472!
 
!END! 



16 ! SRCNAM = 10416!
 
16 ! X = 7.0,1678.9,3.3,0,0,0,0,0,0,0,9.56E-05,2.39E-05!
 
!END! 



17 ! SRCNAM = 10785!
 
17 ! X = 7.0,1699.3,3.3,0,0,0,0,0,0,0,3.18E-05,7.95E-06!
 
!END! 



* LCU EA* 
  18 ! SRCNAM = RFD1 ! 
  18 ! X =   7.0,  1716.3, 3.25581395348837, 1.72E-08, 0.00E00, 3.28E-06, 0.00E00, 0.00E00, 4.55E-06,
 9.74E-07 ! 
!END! 
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*Bonanza EA* 
  19 ! SRCNAM = UTRFD2 ! 
  19 ! X =   7.0,  1495.0, 3.25581395348837, 5.88E-08, 0.00E00, 3.84E-06, 0.00E00, 0.00E00, 4.86E-06,
 9.78E-07 ! 
!END! 
*Love Unit EA*  
 20 ! SRCNAM = UTRFD3 ! 
  20 ! X =   7.0,  1595.4, 3.25581395348837, 9.64E-08, 0.00E00, 8.25E-06, 0.00E00, 0.00E00, 7.45E-06,
 1.54E-06 ! 
!END! 
*Castle Peak/8 Mile EIS* 
  21 ! SRCNAM = UTRFD4 ! 
  21 ! X =   7.0,  1858.2, 3.25581395348837, 1.76E-07, 0.00E00, 1.27E-05, 0.00E00, 0.00E00, 5.14E-07,
 2.20E-07 ! 
!END! 
* Greater Deadman Bench EIS* 
  22 ! SRCNAM = UTRFD5 ! 
  22 ! X =   7.0,  1421.5, 3.25581395348837, 2.53E-08, 0.00E00, 2.43E-06, 0.00E00, 0.00E00, 1.57E-06,
 3.41E-07 ! 
!END! 
* Chapita Wells/Stagecoach Area EIS * 
  23 ! SRCNAM = UTRFD6 ! 
  23 ! X =   7.0,  1483.6, 3.25581395348837, 2.31E-08, 0.00E00, 2.32E-06, 0.00E00, 0.00E00, 4.19E-06,
 8.82E-07 ! 
!END! 
* North Chapita Wells EA * 
  24 ! SRCNAM = UTRFD7 ! 
  24 ! X =   7.0,  1473.1, 3.25581395348837, 7.35E-08, 0.00E00, 6.85E-06, 0.00E00, 0.00E00, 4.65E-06,
 9.62E-07 ! 
!END! 
* West Bonanza EA * 
  25 ! SRCNAM = UTRFD8 ! 
  25 ! X =   7.0,  1637.6, 3.25581395348837, 8.98E-09, 0.00E00, 1.42E-06, 0.00E00, 0.00E00, 1.29E-06,
 3.24E-07 ! 
!END! 
* RDG EIS * 
  26 ! SRCNAM = UTRFD9 ! 
  26 ! X =   7.0,  1890.1, 3.25581395348837, 0.00E00, 0.00E00, 7.74E-08, 0.00E00, 0.00E00, 0.00E00,
 4.31E-09 ! 
!END! 
* North Algier EA * 
  27 ! SRCNAM = UTRFD10 !
  27 ! X =   7.0,  1613.3, 3.25581395348837, 6.03E-08, 0.00E00, 4.12E-06, 0.00E00, 0.00E00, 9.76E-07,
 1.98E-07 ! 
!END! 
* Figure 4 EA * 
  28 ! SRCNAM = CORFD11 ! 
  28 ! X =   7.0,  2514.0, 3.25581395348837, 1.23E-06, 0.00E00, 5.96E-06, 0.00E00, 0.00E00, 5.29E-06,
 1.10E-06 ! 
!END! 
* EGL Shale Oil EA *
  29 ! SRCNAM = CORFD13 ! 
  29 ! X =   7.0,  2109.0, 3.25581395348837, 2.35E-04, 0.00E00, 9.75E-05, 0.00E00, 0.00E00, 1.37E-05,
 3.51E-06 ! 
!END! 
* Spalding Peak EA * 
  30 ! SRCNAM = CORFD14 ! 
  30 ! X =   7.0,  2823.0, 3.25581395348837, 5.41E-09, 0.00E00, 6.42E-07, 0.00E00, 0.00E00, 1.45E-06,
 2.87E-07 ! 
!END! 
* Hells Gulch EA * 
  31 ! SRCNAM = CORFD15 ! 
  31 ! X =   7.0,  2330.0, 3.25581395348837, 4.89E-07, 0.00E00, 7.87E-06, 0.00E00, 0.00E00, 1.91E-05,
 3.36E-06 ! 
!END! 
* Gant Gulch EA * 
  32 ! SRCNAM = CORFD17 ! 
  32 ! X =   7.0,  2328.0, 3.25581395348837, 2.42E-07, 0.00E00, 1.47E-05, 0.00E00, 0.00E00, 1.17E-05,

 2.45E-06 !
 
!END! 
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*Orchard Unit EA * 
  33 ! SRCNAM = CORFD18 ! 
  33 ! X =   7.0,  1700.0, 3.25581395348837, 8.88E-08, 0.00E00, 5.28E-06, 0.00E00, 0.00E00, 4.23E-06,
 8.85E-07 ! 
!END! 
* Grass Mesa EA * 
  34 ! SRCNAM = CORFD19 ! 
  34 ! X =   7.0,  2447.0, 3.25581395348837, 8.77E-08, 0.00E00, 5.48E-06, 0.00E00, 0.00E00, 2.47E-06,
 5.80E-07 ! 
!END! 
* Castle Springs EA * 
  35 ! SRCNAM = CORFD20 ! 
  35 ! X =   7.0,  1951.0, 3.25581395348837, 1.71E-07, 0.00E00, 1.10E-05, 0.00E00, 0.00E00, 7.39E-06,
 1.60E-06 ! 
!END! 
* West Brundage EA * 
  36 ! SRCNAM = UTRFD21 !
  36 ! X =   7.0,  2448.4, 3.25581395348837, 6.00E-08, 0.00E00, 2.59E-06, 0.00E00, 0.00E00, 1.25E-06,
 3.40E-07 ! 
!END! 
* Roosevelt UNit EA * 
  37 ! SRCNAM = UTRFD22 !
  37 ! X =   7.0,  1680.1, 3.25581395348837, 5.99E-08, 0.00E00, 3.67E-06, 0.00E00, 0.00E00, 2.97E-06,
 6.20E-07 ! 
!END! 
* Tabby Canyon EA * 
  38 ! SRCNAM = UTRFD23 !
  38 ! X =   7.0,  2480.2, 3.25581395348837, 1.19E-07, 0.00E00, 5.30E-06, 0.00E00, 0.00E00, 6.31E-06,
 1.78E-06 ! 
!END! 
* North Hill Creek EA * 
  39 ! SRCNAM = UTRFD24 !
  39 ! X =   7.0,  2237.0, 3.25581395348837, 0.00E00, 0.00E00, 2.46E-06, 0.00E00, 0.00E00, 4.41E-09,
 3.63E-08 ! 
!END! 
* Sowers Canyon EA * 
  40 ! SRCNAM = UTRFD25 !
  40 ! X =   7.0,  2140.9, 3.25581395348837, 6.52E-09, 0.00E00, 1.18E-06, 0.00E00, 0.00E00, 1.52E-06,
 3.26E-07 ! 
!END! 
*EOG Exploratory EA * 
  41 ! SRCNAM = UTRFD26 !
  41 ! X =   7.0,  2631.1, 3.25581395348837, 1.15E-09, 0.00E00, 3.25E-08, 0.00E00, 0.00E00, 3.24E-08,

 1.73E-09 !
 
* Kings Canyon EA * 

  42 ! SRC = UTRFD27 !
  42 ! X = 7.0, 1507.0, 3.3, 6.94142E-08, 0.0, 4.95675E-06, 0.0, 0.0, 5.40108E-07, 1.36557E-07 ! 
!END! 
* Rock House EA * 
  43 ! SRC = UTRFD28 !
  43 ! X = 7.0, 1698.0, 3.3. 0.0, 0.0, 1.00926E-06, 0.0, 0.0, 9.54917E-06, 1.55271E-06 ! 
!END! 
* Rye Patch EA * 
  44 ! SRC = UTRFD29 !
  44 ! X = 7.0, 1698.0, 3.3, 0.0, 0.0, 6.47226E-07, 0.0, 0.0, 0.0, 0.0 ! 
!END! 
* West Tavaputs EIS * 
  45 ! SRC = UTRFD30 !
  45 ! X = 7.0, 1698.0, 3.3, 1.83572E-09, 0.0, 9.2468E-07, 0.0, 0.0, 4.36955E-06, 7.24062E-07 ! 
!END! 


   46 ! SRCNAM = CORFD31A ! 

   46 ! X =      3.0,   2467.0, 1, 0.00, 0.00, 1.0905E-08, 0.00, 0.00E00, 2.1816E-07, 2.4239E-08 !
 
!END! 
   47 ! SRCNAM = CORFD31B ! 
   47 ! X =      3.0,   2372.0, 1, 0.00, 0.00, 1.0905E-08, 0.00, 0.00E00, 2.1816E-07, 2.4239E-08 ! 
!END! 
   48 ! SRCNAM = CORFD31C ! 
   48 ! X =      3.0,   2607.0,  1, 0.00, 0.00, 1.0905E-08, 0.00, 0.00E00, 2.1816E-07, 2.4239E-08 ! 
!END! 
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a 

 Data for each source are treated as a separate input subgroup 

 and therefore must end with an input group terminator.

 b

 An emission rate must be entered for every pollutant modeled.

 Enter emission rate of zero for secondary pollutants that are 

modeled, but not emitted.  Units are specified by IARU 



 (e.g. 1 for g/m**2/s). 


Subgroup (14c) 


 COORDINATES (UTM-km) FOR EACH VERTEX(4) OF EACH POLYGON 
 -------------------------------------------------------- 


Source   a 
No.   Ordered list of X followed by list of Y, grouped by source 


1 ! SRCNAM = 600 !
 
1 ! XVERT = 348.8812,348.8812,349.3812,349.3812!
 
1 ! YVERT = 109.32224,109.82224,109.82224,109.32224!
 
!END! 



2 ! SRCNAM =1300!
 
2 ! XVERT = 385.61999,385.61999,385.91999,385.91999!
 
2 ! YVERT = 372.62777,372.92777,372.92777,372.62777,!
 
!END! 



3 ! SRCNAM = 2500!
 
3 ! XVERT = 361.79977,361.79977,362.29977,362.29977!
 
3 ! YVERT = 204.78468,205.28468,205.28468,204.78468!
 
!END! 



4 ! SRCNAM = 7800!
 
4 ! XVERT = 332.86607,332.86607,333.36607,333.36607!
 
4 ! YVERT = 196.95813,197.45813,197.45813,196.95813!
 
!END! 



5 ! SRCNAM = 7900!
 
5 ! XVERT = 407.73506,407.73506,408.23506,408.23506!
 
5 ! YVERT = 385.76929,386.26929,386.26929,385.76929!
 
!END! 



6 ! SRCNAM = 10100!
 
6 ! XVERT = 399.92391,399.92391,400.42391,400.42391!
 
6 ! YVERT = 271.20631,271.70631,271.70631,271.20631!
 
!END! 



7 ! SRCNAM =10233!
 
7 ! XVERT = 326.6043,326.6043,327.1043,327.1043!
 
7! YVERT = 242.38674,242.88674,242.88674,242.38674!
 
!END! 



8 ! SRCNAM = 10315!
 
8 ! XVERT = 365.56568,365.56568,366.06568,366.06568!
 
8 ! YVERT = 387.32096,387.82096,387.82096,387.32096!
 
!END! 



9 ! SRCNAM = 10327!
 
9 ! XVERT = 340.83,340.83,345.83,345.83!
 
9! YVERT = 351.04723,356.04723,356.04723,351.04723!
 
!END! 



10 ! SRCNAM = 10329!
 
10 ! XVERT = 310.08451,310.08451,310.58451,310.58451!
 
10 ! YVERT = 340.09809,340.59809,340.59809,340.09809!
 
!END! 




http:340.83,340.83,345.83,345.83
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11 ! SRCNAM = 10339!
 
11 ! XVERT = 332.09979,332.09979,332.59979,332.59979!
 
11 ! YVERT = 326.358,326.858,326.858,326.358!
 
!END! 



12 ! SRCNAM = 10358!
 
12 ! XVERT = 321.09727,321.09727,321.59727,321.59727!
 
12 ! YVERT = 330.77607,331.27607,331.27607,330.77607!
 
!END! 



13 ! SRCNAM = 10364!
 
13 ! XVERT = 354.00666,354.00666,354.50666,354.50666!
 
13 ! YVERT = 281.30987,281.80987,281.80987,281.30987!
 
!END! 



14 ! SRCNAM = 10400!
 
14 ! XVERT = 281.73079,281.73079,282.73079,282.73079!
 
14 ! YVERT = 230.91002,231.91002,231.91002,230.91002!
 
!END! 



15 ! SRCNAM = 10411!
 
15 ! XVERT = 276.91569,276.91569,277.41569,277.41569!
 
15 ! YVERT = 233.71039,234.21039,234.21039,233.71039!
 
!END! 



16 ! SRCNAM = 10416!
 
16 ! XVERT = 307.821,307.821,308.121,308.121!
 
16! YVERT = 238.14149,238.44149,238.44149,238.14149!
 
!END! 



17 ! SRCNAM = 10785!
 
17 ! XVERT = 352.04505,352.04505,352.54505,352.54505!
 
17 ! YVERT = 281.10654,281.60654,281.60654,281.10654!
 
!END! 



*LCU EA UT* 
  18 ! SRCNAM = UTRFD1 ! 
  18 ! XVERT = 186.453,186.453,194.806,194.806 !
  18 ! YVERT = 311.342,324.909,324.909,311.342 ! 
!END! 
*Bonanza EA*  
  19 ! SRCNAM = UTRFD2 ! 
  19 ! XVERT = 215.707,215.707,224.634,224.634 !
  19 ! YVERT = 319.442,324.392,324.392,319.442 ! 
!END! 
*Love Unit EA*  
  20 ! SRCNAM = UTRFD3 ! 
  20 ! XVERT = 195.871,195.871,205.019,205.019 !
  20 ! YVERT = 309.270,314.221,314.221,309.270 ! 
!END! 
*Castle Peak/8 Mile EIS* 
  21 ! SRCNAM = UTRFD4 ! 
  21 ! XVERT = 149.672,149.672,173.084,173.084 !
  21 ! YVERT = 325.098,333.985,333.985,325.098 ! 
!END! 
* Greater Deadman Bench EIS* 
  22 ! SRCNAM = UTRFD5 ! 
  22 ! XVERT = 194.449,194.449,230.178,230.178 !
  22 ! YVERT = 338.607,353.311,353.311,338.607 ! 
!END! 
* Chapita Wells/Stagecoach Area EIS * 
  23 ! SRCNAM = UTRFD6 ! 
  23 ! XVERT = 208.848,208.848,221.249,221.249 !
  23 ! YVERT = 325.472,333.786,333.786,325.472 ! 
!END! 
* North Chapita Wells EA * 
  24 ! SRCNAM = UTRFD7 ! 
  24 ! XVERT = 214.929,214.929,225.873,225.873 !
  24 ! YVERT = 333.512,337.985,337.985,333.512 ! 
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!END! 
* West Bonanza EA * 
  25 ! SRCNAM = UTRFD8 ! 
  25 ! XVERT = 224.748,224.748,233.610,233.610 !
  25 ! YVERT = 322.962,334.018,334.018,322.962 ! 
!END! 
* RDG EIS * 
  26 ! SRCNAM = UTRFD9 ! 
  26 ! XVERT = 214.923,214.923,232.811,232.811 !
  26 ! YVERT = 296.756,315.340,315.340,296.756 ! 
!END! 
* North Algier EA * 
  27 ! SRCNAM = UTRFD10 !
  27 ! XVERT = 182.276,182.276,184.968,184.968 !
  27 ! YVERT = 313.583,316.663,316.663,313.583 ! 
!END! 
* Figure 4 EA * 
  28 ! SRCNAM = CORFD11 ! 
  28 ! XVERT = 294.674,294.674,303.261,303.261 !
  28 ! YVERT = 291.230,300.885,300.885,291.230 ! 
!END! 
* EGL Shale Oil EA *
  29 ! SRCNAM = CORFD13 ! 
  29 ! XVERT = 296.362,296.362,297.167,297.167 !
  29 ! YVERT = 313.197,314.002,314.002,313.197 ! 
!END! 
* Spalding Peak EA * 
  30 ! SRCNAM = CORFD14 ! 
  30 ! XVERT = 340.914,340.914,348.412,348.412 !
  30 ! YVERT = 223.355,228.285,228.285,223.355 ! 
!END! 
* Hells Gulch EA * 
  31 ! SRCNAM = CORFD15 ! 
  31 ! XVERT = 362.958,362.958,365.819,365.819 !
  31 ! YVERT = 257.598,262.448,262.448,257.598 ! 
!END! 
* Gsnt Gulch EA *
  32 ! SRCNAM = CORFD17 ! 
  32 ! XVERT = 353.487,353.487,356.706,356.706 !
  32 ! YVERT = 266.127,270.497,270.497,266.127 ! 
!END! 
*Orchard Unit EA * 
  33 ! SRCNAM = CORFD18 ! 
  33 ! XVERT = 321.253,321.253,326.274,326.274 !
  33 ! YVERT = 256.284,262.787,262.787,256.284 ! 
!END! 
* Orchard Unit EA * 
  34 ! SRCNAM = CORFD19 ! 
  34 ! XVERT = 350.168,350.168,355.652,355.652 !
  34 ! YVERT = 270.907,279.860,279.860,270.907 ! 
!END! 
* Castle Springs EA * 
  35 ! SRCNAM = CORFD20 ! 
  35 ! XVERT = 365.301,365.301,371.232,371.232 !
  35 ! YVERT = 272.457,275.805,275.805,272.457 ! 
!END! 
* West Brundage EA * 
  36 ! SRCNAM = UTRFD21 !
  36 ! XVERT = 119.175,119.175,123.756,123.756 !
  36 ! YVERT = 322.974,332.328,332.328,322.974 ! 
!END! 
* Roosevelt UNit EA * 
  37 ! SRCNAM = UTRFD22 !
  37 ! XVERT = 166.262,166.262,172.621,172.621 !
  37 ! YVERT = 364.952,367.315,367.315,364.952 ! 
!END! 
* Tabby Canyon EA * 
  38 ! SRCNAM = UTRFD23 !
  38 ! XVERT = 122.386,122.386,123.845,123.845 !
  38 ! YVERT = 323.084,327.679,327.679,323.084 ! 
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!END! 
* North Hill Creek EA * 
  39 ! SRCNAM = UTRFD24 !
  39 ! XVERT = 187.748,187.748,200.663,200.663 !
  39 ! YVERT = 266.837,280.517,280.517,266.837 ! 
!END! 
* Sowers Canyon EA * 
  40 ! SRCNAM = UTRFD25 !
  40 ! XVERT = 122.528,122.528,140.982,140.982 !
  40 ! YVERT = 318.290,323.273,323.273,318.290 ! 
!END! 
*EOG Exploratory EA * 
  41 ! SRCNAM = UTRFD26 !
  41 ! XVERT = 113.268,113.268,144.951,144.951 !
  41 ! YVERT = 312.404,323.354,323.354,312.404 ! 
!END! 


* Kings Canyon EA * 
  42 ! SRCNAM = UTRFD27 !
  42 ! XVERT = 174.516, 184.580, 184.580, 174.516 !
  42 ! YVERT = 308.715, 318.779, 318.779, 308.715 ! 
!END! 


* Rock House EA * 
  43 ! SRCNAM = UTRFD28 !
  43 ! XVERT = 214.100, 217.689, 217.689, 174.516 !
  43 ! YVERT = 314.480, 318.069, 318.069, 308.715 ! 
!END! 


* Rye Patch EA * 
  44 ! SRCNAM = UTRFD29 !
  44 ! XVERT = 135.052, 139.785, 139.785, 174.516 !
  44 ! YVERT = 304.134, 308.867, 308.867, 308.715 ! 
!END! 


* WEST TAVAPUTS EIS *
  45 ! SRCNAM = UTRFD30 !
  45 ! XVERT = 136.541, 166.390, 166.390, 136.541 !
  45 ! YVERT = 289.676, 302.451, 302.451, 289.676 ! 
!END! 


* HIGHTOWER EA 1* 
   46 ! SRCNAM = CORFD31A ! 
   46 ! XVERT = 358.5312,358.4507,360.0099,360.0942 !
   46 ! YVERT = 251.2854,252.8133,252.9014,251.3419 ! 
!END! 
* HIGHTOWER EA 2* 
   47 ! SRCNAM = CORFD31B ! 
   47 ! XVERT = 360.0942,360.0099,361.5576,361.6540 !
   47 ! YVERT = 251.3419,252.9014,252.9886,251.4225 ! 
!END! 
* HIGHTOWER EA 3* 
   48 ! SRCNAM = CORFD31C ! 
   48 ! XVERT = 358.4507,358.3671,359.9214,360.0099 !
   48 ! YVERT = 252.8133,254.3652,254.4644,252.9014 ! 
!END! 


a 
 Data for each source are treated as a separate input subgroup 
 and therefore must end with an input group terminator. 


Subgroup (14d) 


a 
AREA SOURCE: VARIABLE EMISSIONS DATA 
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 Use this subgroup to describe temporal variations in the emission 

 rates given in 14b.  Factors entered multiply the rates in 14b. 

 Skip sources here that have constant emissions.  For more elaborate 

 variation in source parameters, use BAEMARB.DAT and NAR2 > 0.



 IVARY determines the type of variation, and is source-specific: 
 (IVARY) Default: 0 



 0 =    Constant

 1 =    Diurnal cycle (24 scaling factors: hours 1-24)

 2 = Monthly cycle (12 scaling factors: months 1-12)

 3 =    Hour & Season (4 groups of 24 hourly scaling factors,



  where first group is DEC-JAN-FEB) 
4 =    Speed & Stab. (6 groups of 6 scaling factors, where 


  first group is Stability Class A, 
and the speed classes have upper


  bounds (m/s) defined in Group 12
 5 = Temperature   (12 scaling factors, where temperature 


  classes have upper bounds (C) of:
  0, 5, 10, 15, 20, 25, 30, 35, 40,
  45, 50, 50+) 


a 

 Data for each species are treated as a separate input subgroup 

 and therefore must end with an input group terminator.
 


INPUT GROUPS: 15a, 15b, 15c -- Line source parameters 


Subgroup (15a) 


 Number of buoyant line sources 

 with variable location and emission 

 parameters (NLN2)   No default  ! NLN2 = 0 ! 



 (If NLN2 > 0, ALL parameter data for 

  these sources are read from the file: LNEMARB.DAT) 



 Number of buoyant line sources (NLINES)   No default  ! NLINES = 0 ! 


 Units used for line source 
 emissions below    (ILNU)  Default: 1 ! ILNU = 1 ! 



 1 =     g/s

 2 =    kg/hr

 3 =    lb/hr 

 4 =  tons/yr 

5 =  Odour Unit * m**3/s  (vol. flux of odour compound)



 6 =  Odour Unit * m**3/min 

 7 = metric tons/yr 



 Number of source-species 

 combinations with variable 

 emissions scaling factors 

provided below in (15c) (NSLN1) Default: 0  ! NSLN1 = 0 ! 



 Maximum number of segments used to model 

 each line (MXNSEG)  Default: 7   ! MXNSEG = 7 ! 



 The following variables are required only if NLINES > 0.  They are 

 used in the buoyant line source plume rise calculations.
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 Number of distances at which  Default: 6  ! NLRISE = 6 ! 

 transitional rise is computed 



 Average building length (XL)   No default  * XL = *
 
(in meters) 



 Average building height (HBL)      No default  * HBL = *
 
(in meters) 



 Average building width (WBL) No default  * WBL = *
 
(in meters) 



 Average line source width (WML)   No default  * WML = *
 
(in meters) 



 Average separation between buildings (DXL)  No default  * DXL = * 
(in meters) 


 Average buoyancy parameter (FPRIMEL)     No default  * FPRIMEL = * 
(in m**4/s**3) 


!END! 


Subgroup (15b) 


   BUOYANT LINE SOURCE: CONSTANT DATA 


a 
Source     Beg. X     Beg. Y   End. X    End. Y   Release   Base Emission
 No.    Coordinate  Coordinate  Coordinate Coordinate  Height Elevation  Rates 


  (km)  (km) (km)   (km)   (m)   (m) 


a 

 Data for each source are treated as a separate input subgroup 

 and therefore must end with an input group terminator.



 b

 An emission rate must be entered for every pollutant modeled.

 Enter emission rate of zero for secondary pollutants that are 

modeled, but not emitted.  Units are specified by ILNTU 



 (e.g. 1 for g/s). 


Subgroup (15c) 


a 

   BUOYANT LINE SOURCE: VARIABLE EMISSIONS DATA 



 Use this subgroup to describe temporal variations in the emission 

 rates given in 15b.  Factors entered multiply the rates in 15b. 

 Skip sources here that have constant emissions.



 IVARY determines the type of variation, and is source-specific: 
 (IVARY) Default: 0 



 0 =    Constant

 1 =    Diurnal cycle (24 scaling factors: hours 1-24)

 2 = Monthly cycle (12 scaling factors: months 1-12)

 3 =    Hour & Season (4 groups of 24 hourly scaling factors,



  where first group is DEC-JAN-FEB) 
4 =    Speed & Stab. (6 groups of 6 scaling factors, where 



  first group is Stability Class A, 

and the speed classes have upper



  bounds (m/s) defined in Group 12
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5 = Temperature   (12 scaling factors, where temperature 
  classes have upper bounds (C) of:
  0, 5, 10, 15, 20, 25, 30, 35, 40,
  45, 50, 50+) 


a 

 Data for each species are treated as a separate input subgroup 

 and therefore must end with an input group terminator.
 


INPUT GROUPS: 16a, 16b, 16c -- Volume source parameters 


Subgroup (16a) 


 Number of volume sources with 

 parameters provided in 16b,c (NVL1) No default ! NVL1 = 0 !



 Units used for volume source 
 emissions below in 16b     (IVLU) Default: 1 ! IVLU = 1 ! 



 1 =     g/s

 2 =    kg/hr

 3 =    lb/hr 

 4 =  tons/yr 

5 =  Odour Unit * m**3/s  (vol. flux of odour compound)



 6 =  Odour Unit * m**3/min 

 7 = metric tons/yr 



 Number of source-species 

 combinations with variable 

 emissions scaling factors 

provided below in (16c)  (NSVL1)  Default: 0 ! NSVL1 = 0 ! 



 Number of volume sources with 

 variable location and emission 

 parameters    (NVL2) No default  ! NVL2 = 0 ! 



 (If NVL2 > 0, ALL parameter data for 

  these sources are read from the VOLEMARB.DAT file(s) ) 



!END! 


Subgroup (16b) 


a 

 VOLUME SOURCE: CONSTANT DATA 

 ------------------------------ 



b 
X UTM Y UTM Effect. Base Initial  Initial Emission 


   Coordinate  Coordinate  Height   Elevation  Sigma y    Sigma z   Rates 
(km)  (km)   (m)   (m)     (m)   (m) 


a 

 Data for each source are treated as a separate input subgroup 

 and therefore must end with an input group terminator.



 b

 An emission rate must be entered for every pollutant modeled.
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 Enter emission rate of zero for secondary pollutants that are 

modeled, but not emitted.  Units are specified by IVLU 



 (e.g. 1 for g/s). 


Subgroup (16c) 


a 

VOLUME SOURCE: VARIABLE EMISSIONS DATA 



 Use this subgroup to describe temporal variations in the emission 

 rates given in 16b.  Factors entered multiply the rates in 16b. 

 Skip sources here that have constant emissions.  For more elaborate 

 variation in source parameters, use VOLEMARB.DAT and NVL2 > 0. 



 IVARY determines the type of variation, and is source-specific: 
 (IVARY) Default: 0 



 0 =    Constant

 1 =    Diurnal cycle (24 scaling factors: hours 1-24)

 2 = Monthly cycle (12 scaling factors: months 1-12)

 3 =    Hour & Season (4 groups of 24 hourly scaling factors,



  where first group is DEC-JAN-FEB) 
4 =    Speed & Stab. (6 groups of 6 scaling factors, where 



  first group is Stability Class A, 

and the speed classes have upper



  bounds (m/s) defined in Group 12

 5 = Temperature   (12 scaling factors, where temperature 



  classes have upper bounds (C) of:

  0, 5, 10, 15, 20, 25, 30, 35, 40,

  45, 50, 50+) 



a 

 Data for each species are treated as a separate input subgroup 

 and therefore must end with an input group terminator.
 


INPUT GROUPS: 17a & 17b -- Non-gridded (discrete) receptor information 


Subgroup (17a) 


 Number of non-gridded receptors (NREC)  No default ! NREC = 3820 ! 


!END! 


Subgroup (17b) 


a 

 NON-GRIDDED (DISCRETE) RECEPTOR DATA 

 -----------------------------------


X UTM   Y UTM  Ground     Height b 
Receptor Coordinate Coordinate    Elevation Above Ground 
  No. (km)   (km)  (m)  (m) 


** 1-115 Arches NP; 116-209 Black Canyon of the Gunnison NP;  210-715 Canyonlands NP ** 

** 716-1078 Capitol Reef NP;  1079-1433 Flat Tops WA;  1434-1620 La Garita WA ** 

** 1621-1899 Maroon Bells-Snowmass WA; 1900-2643 Werminuche WA; 2644-2904 West Elk WA ** 

** 2905-3130 Dinosaur NM; 3131-3152 Colorado NM; 3153-3277 Flaming Gorge NRA ** 

** 3278-3292 Ouray NWR; 3293-3352 Raggeds WA; 3353-3820 High Uintah WA ** 
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   1 ! X =    200.471,  175.785,  1328.0,   0.0 ! !END!
   2 ! X =    201.879,  175.827,  1351.0,   0.0 ! !END!
   3 ! X =    203.286,  175.869,  1387.0,   0.0 ! !END!
   4 ! X =    206.102,  175.954,  1221.0,   0.0 ! !END!
   5 ! X =    199.010,  177.545,  1462.0,   0.0 ! !END!
   6 ! X =    200.417,  177.587,  1402.0,   0.0 ! !END!
   7 ! X =    201.825,  177.629,  1336.0,   0.0 ! !END!
   8 ! X =    203.232,  177.671,  1279.0,   0.0 ! !END!
   9 ! X =    204.640,  177.713,  1359.0,   0.0 ! !END!
  10 ! X = 206.047,      177.756,    1386.0,  0.0 ! !END!
  11 ! X = 207.455,      177.799,    1405.0,  0.0 ! !END!
  12 ! X = 208.862,      177.842,    1215.0,  0.0 ! !END!
  13 ! X = 197.550,      179.305,    1364.0,  0.0 ! !END!
  14 ! X = 198.957,      179.347,    1280.0,  0.0 ! !END!
  15 ! X = 200.364,      179.388,    1279.0,  0.0 ! !END!
  16 ! X = 201.771,      179.430,    1284.0,  0.0 ! !END!
  17 ! X = 203.178,      179.472,    1280.0,  0.0 ! !END!
  18 ! X = 204.585,      179.515,    1370.0,  0.0 ! !END!
  19 ! X = 205.992,      179.557,    1462.0,  0.0 ! !END!
  20 ! X = 207.399,      179.601,    1577.0,  0.0 ! !END!
  21 ! X = 210.213,      179.687,    1346.0,  0.0 ! !END!
  22 ! X = 197.497,      181.107,    1280.0,  0.0 ! !END!
  23 ! X = 198.904,      181.148,    1363.0,  0.0 ! !END!
  24 ! X = 200.311,      181.190,    1401.0,  0.0 ! !END!
  25 ! X = 201.717,      181.232,    1340.0,  0.0 ! !END!
  26 ! X = 203.124,      181.274,    1341.0,  0.0 ! !END!
  27 ! X = 204.531,      181.316,    1403.0,  0.0 ! !END!
  28 ! X = 205.937,      181.359,    1485.0,  0.0 ! !END!
  29 ! X = 207.344,      181.402,    1583.0,  0.0 ! !END!
  30 ! X = 208.751,      181.445,    1388.0,  0.0 ! !END!
  31 ! X = 197.444,      182.909,    1340.0,  0.0 ! !END!
  32 ! X = 198.851,      182.950,    1388.0,  0.0 ! !END!
  33 ! X = 200.257,      182.991,    1440.0,  0.0 ! !END!
  34 ! X = 201.663,      183.033,    1402.0,  0.0 ! !END!
  35 ! X = 203.070,      183.075,    1418.0,  0.0 ! !END!
  36 ! X = 204.476,      183.118,    1500.0,  0.0 ! !END!
  37 ! X = 205.882,      183.160,    1584.0,  0.0 ! !END!
  38 ! X = 207.289,      183.203,    1606.0,  0.0 ! !END!
  39 ! X = 208.695,      183.247,    1274.0,  0.0 ! !END!
  40 ! X = 198.798,      184.751,    1426.0,  0.0 ! !END!
  41 ! X = 200.204,      184.793,    1462.0,  0.0 ! !END!
  42 ! X = 201.610,      184.835,    1505.0,  0.0 ! !END!
  43 ! X = 203.016,      184.877,    1517.0,  0.0 ! !END!
  44 ! X = 204.422,      184.919,    1549.0,  0.0 ! !END!
  45 ! X = 205.828,      184.962,    1584.0,  0.0 ! !END!
  46 ! X = 207.233,      185.005,    1431.0,  0.0 ! !END!
  47 ! X = 198.745,      186.553,    1462.0,  0.0 ! !END!
  48 ! X = 200.150,      186.594,    1517.0,  0.0 ! !END!
  49 ! X = 201.556,      186.636,    1513.0,  0.0 ! !END!
  50 ! X = 202.962,      186.678,    1462.0,  0.0 ! !END!
  51 ! X = 204.367,      186.721,    1463.0,  0.0 ! !END!
  52 ! X = 205.773,      186.763,    1451.0,  0.0 ! !END!
  53 ! X = 207.178,      186.806,    1342.0,  0.0 ! !END!
  54 ! X = 198.692,      188.354,    1523.0,  0.0 ! !END!
  55 ! X = 200.097,      188.396,    1523.0,  0.0 ! !END!
  56 ! X = 201.502,      188.437,    1402.0,  0.0 ! !END!
  57 ! X = 202.907,      188.479,    1401.0,  0.0 ! !END!
  58 ! X = 204.313,      188.522,    1361.0,  0.0 ! !END!
  59 ! X = 205.718,      188.564,    1341.0,  0.0 ! !END!
  60 ! X = 207.123,      188.607,    1340.0,  0.0 ! !END!
  61 ! X = 208.528,      188.651,    1340.0,  0.0 ! !END!
  62 ! X = 194.424,      190.033,    1451.0,  0.0 ! !END!
  63 ! X = 195.829,      190.073,    1460.0,  0.0 ! !END!
  64 ! X = 197.234,      190.114,    1518.0,  0.0 ! !END!
  65 ! X = 198.639,      190.155,    1488.0,  0.0 ! !END!
  66 ! X = 200.044,      190.197,    1407.0,  0.0 ! !END!
  67 ! X = 201.448,      190.239,    1404.0,  0.0 ! !END!
  68 ! X = 202.853,      190.281,    1458.0,  0.0 ! !END!
  69 ! X = 204.258,      190.323,    1494.0,  0.0 ! !END! 
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  70 ! X = 205.663,      190.366,    1402.0,  0.0 ! !END!
  71 ! X = 207.068,      190.409,    1402.0,  0.0 ! !END!
  72 ! X = 208.472,      190.452,    1440.0,  0.0 ! !END!
  73 ! X = 209.877,      190.495,    1411.0,  0.0 ! !END!
  74 ! X = 194.372,      191.834,    1521.0,  0.0 ! !END!
  75 ! X = 195.777,      191.874,    1524.0,  0.0 ! !END!
  76 ! X = 197.181,      191.915,    1467.0,  0.0 ! !END!
  77 ! X = 198.586,      191.957,    1462.0,  0.0 ! !END!
  78 ! X = 199.990,      191.998,    1493.0,  0.0 ! !END!
  79 ! X = 201.395,      192.040,    1547.0,  0.0 ! !END!
  80 ! X = 202.799,      192.082,    1582.0,  0.0 ! !END!
  81 ! X = 204.204,      192.124,    1481.0,  0.0 ! !END!
  82 ! X = 205.608,      192.167,    1440.0,  0.0 ! !END!
  83 ! X = 207.012,      192.210,    1395.0,  0.0 ! !END!
  84 ! X = 192.916,      193.595,    1491.0,  0.0 ! !END!
  85 ! X = 194.320,      193.635,    1528.0,  0.0 ! !END!
  86 ! X = 195.725,      193.676,    1499.0,  0.0 ! !END!
  87 ! X = 197.129,      193.716,    1491.0,  0.0 ! !END!
  88 ! X = 198.533,      193.758,    1493.0,  0.0 ! !END!
  89 ! X = 199.937,      193.799,    1540.0,  0.0 ! !END!
  90 ! X = 201.341,      193.841,    1584.0,  0.0 ! !END!
  91 ! X = 202.745,      193.883,    1471.0,  0.0 ! !END!
  92 ! X = 204.149,      193.925,    1432.0,  0.0 ! !END!
  93 ! X = 205.553,      193.968,    1402.0,  0.0 ! !END!
  94 ! X = 206.957,      194.011,    1343.0,  0.0 ! !END!
  95 ! X = 192.865,      195.396,    1584.0,  0.0 ! !END!
  96 ! X = 194.269,      195.436,    1523.0,  0.0 ! !END!
  97 ! X = 195.672,      195.477,    1509.0,  0.0 ! !END!
  98 ! X = 197.076,      195.518,    1532.0,  0.0 ! !END!
  99 ! X = 198.480,      195.559,    1621.0,  0.0 ! !END!
 100 ! X =    199.883,      195.600,    1588.0,  0.0 ! !END!
 101 ! X =    201.287,      195.642,    1484.0,  0.0 ! !END!
 102 ! X =    204.095,      195.726,    1401.0,  0.0 ! !END!
 103 ! X =    205.498,      195.769,    1362.0,  0.0 ! !END!
 104 ! X =    194.217,      197.237,    1524.0,  0.0 ! !END!
 105 ! X =    195.620,      197.278,    1584.0,  0.0 ! !END!
 106 ! X =    197.023,      197.319,    1645.0,  0.0 ! !END!
 107 ! X =    198.427,      197.360,    1525.0,  0.0 ! !END!
 108 ! X =    199.830,      197.401,    1460.0,  0.0 ! !END!
 109 ! X =    192.762,      198.998,    1585.0,  0.0 ! !END!
 110 ! X =    194.165,      199.038,    1587.0,  0.0 ! !END!
 111 ! X =    195.568,      199.079,    1575.0,  0.0 ! !END!
 112 ! X =    196.971,      199.120,    1492.0,  0.0 ! !END!
 113 ! X =    191.308,      200.759,    1640.0,  0.0 ! !END!
 114 ! X =    192.710,      200.799,    1560.0,  0.0 ! !END!
 115 ! X =    194.113,      200.839,    1513.0,  0.0 ! !END!
 116 ! X =    365.598,      173.672,    2133.0,  0.0 ! !END!
 117 ! X =    366.302,      173.710,    2214.0,  0.0 ! !END!
 118 ! X =    367.006,      173.748,    2428.0,  0.0 ! !END!
 119 ! X =    367.710,      173.787,    2435.0,  0.0 ! !END!
 120 ! X =    363.437,      174.458,    2197.0,  0.0 ! !END!
 121 ! X =    364.141,      174.496,    2011.0,  0.0 ! !END!
 122 ! X =    364.845,      174.534,    2011.0,  0.0 ! !END!
 123 ! X =    365.549,      174.572,    2242.0,  0.0 ! !END!
 124 ! X =    366.253,      174.610,    2384.0,  0.0 ! !END!
 125 ! X =    366.957,      174.648,    2424.0,  0.0 ! !END!
 126 ! X =    367.661,      174.687,    2513.0,  0.0 ! !END!
 127 ! X =    363.389,      175.359,    1950.0,  0.0 ! !END!
 128 ! X =    364.093,      175.396,    2471.0,  0.0 ! !END!
 129 ! X =    364.797,      175.434,    2499.0,  0.0 ! !END!
 130 ! X =    365.501,      175.472,    2511.0,  0.0 ! !END!
 131 ! X =    366.204,      175.510,    2503.0,  0.0 ! !END!
 132 ! X =    366.908,      175.549,    2574.0,  0.0 ! !END!
 133 ! X =    363.340,      176.259,    1950.0,  0.0 ! !END!
 134 ! X =    364.044,      176.296,    2464.0,  0.0 ! !END!
 135 ! X =    361.884,      177.083,    1950.0,  0.0 ! !END!
 136 ! X =    362.588,      177.121,    2202.0,  0.0 ! !END!
 137 ! X =    363.292,      177.159,    2399.0,  0.0 ! !END!
 138 ! X =    353.392,      177.537,    2194.0,  0.0 ! !END!
 139 ! X =    354.799,      177.610,    2350.0,  0.0 ! !END! 
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 140 ! X =    355.503,      177.647,    2248.0,  0.0 ! !END!
 141 ! X =    356.207,      177.684,    2091.0,  0.0 ! !END!
 142 ! X =    356.910,      177.721,    2015.0,  0.0 ! !END!
 143 ! X =    357.614,      177.759,    1994.0,  0.0 ! !END!
 144 ! X =    358.318,      177.796,    2071.0,  0.0 ! !END!
 145 ! X =    361.836,      177.983,    2098.0,  0.0 ! !END!
 146 ! X =    352.641,      178.400,    2243.0,  0.0 ! !END!
 147 ! X =    353.345,      178.437,    2056.0,  0.0 ! !END!
 148 ! X =    354.048,      178.473,    2214.0,  0.0 ! !END!
 149 ! X =    354.752,      178.510,    2341.0,  0.0 ! !END!
 150 ! X =    355.456,      178.547,    2090.0,  0.0 ! !END!
 151 ! X =    356.159,      178.584,    1784.0,  0.0 ! !END!
 152 ! X =    356.863,      178.621,    2011.0,  0.0 ! !END!
 153 ! X =    357.566,      178.659,    2015.0,  0.0 ! !END!
 154 ! X =    358.270,      178.696,    2165.0,  0.0 ! !END!
 155 ! X =    358.974,      178.733,    1841.0,  0.0 ! !END!
 156 ! X =    359.677,      178.771,    2217.0,  0.0 ! !END!
 157 ! X =    360.381,      178.808,    2084.0,  0.0 ! !END!
 158 ! X =    361.084,      178.846,    2133.0,  0.0 ! !END!
 159 ! X =    351.187,      179.227,    2180.0,  0.0 ! !END!
 160 ! X =    351.891,      179.263,    2201.0,  0.0 ! !END!
 161 ! X =    352.594,      179.300,    2316.0,  0.0 ! !END!
 162 ! X =    353.298,      179.337,    2067.0,  0.0 ! !END!
 163 ! X =    354.001,      179.374,    1972.0,  0.0 ! !END!
 164 ! X =    354.705,      179.410,    1793.0,  0.0 ! !END!
 165 ! X =    355.408,      179.447,    1783.0,  0.0 ! !END!
 166 ! X =    356.112,      179.484,    2011.0,  0.0 ! !END!
 167 ! X =    356.815,      179.522,    2121.0,  0.0 ! !END!
 168 ! X =    357.519,      179.559,    2438.0,  0.0 ! !END!
 169 ! X =    358.222,      179.596,    2419.0,  0.0 ! !END!
 170 ! X =    358.926,      179.633,    2368.0,  0.0 ! !END!
 171 ! X =    359.629,      179.671,    2261.0,  0.0 ! !END!
 172 ! X =    360.333,      179.708,    2278.0,  0.0 ! !END!
 173 ! X =    350.437,      180.090,    2017.0,  0.0 ! !END!
 174 ! X =    351.140,      180.127,    2072.0,  0.0 ! !END!
 175 ! X =    351.844,      180.163,    2157.0,  0.0 ! !END!
 176 ! X =    352.547,      180.200,    2063.0,  0.0 ! !END!
 177 ! X =    353.251,      180.237,    1766.0,  0.0 ! !END!
 178 ! X =    353.954,      180.274,    1892.0,  0.0 ! !END!
 179 ! X =    354.657,      180.311,    2093.0,  0.0 ! !END!
 180 ! X =    355.361,      180.347,    2209.0,  0.0 ! !END!
 181 ! X =    356.064,      180.384,    2316.0,  0.0 ! !END!
 182 ! X =    350.390,      180.990,    1951.0,  0.0 ! !END!
 183 ! X =    351.093,      181.027,    2063.0,  0.0 ! !END!
 184 ! X =    351.797,      181.064,    2087.0,  0.0 ! !END!
 185 ! X =    352.500,      181.100,    1744.0,  0.0 ! !END!
 186 ! X =    353.204,      181.137,    2070.0,  0.0 ! !END!
 187 ! X =    353.907,      181.174,    2316.0,  0.0 ! !END!
 188 ! X =    354.610,      181.211,    2237.0,  0.0 ! !END!
 189 ! X =    350.343,      181.890,    1900.0,  0.0 ! !END!
 190 ! X =    351.047,      181.927,    1938.0,  0.0 ! !END!
 191 ! X =    351.750,      181.964,    1840.0,  0.0 ! !END!
 192 ! X =    352.453,      182.000,    1829.0,  0.0 ! !END!
 193 ! X =    353.157,      182.037,    2309.0,  0.0 ! !END!
 194 ! X =    353.860,      182.074,    2393.0,  0.0 ! !END!
 195 ! X =    354.563,      182.111,    2342.0,  0.0 ! !END!
 196 ! X =    350.297,      182.791,    1706.0,  0.0 ! !END!
 197 ! X =    351.000,      182.827,    1859.0,  0.0 ! !END!
 198 ! X =    351.703,      182.864,    2096.0,  0.0 ! !END!
 199 ! X =    352.406,      182.900,    2201.0,  0.0 ! !END!
 200 ! X =    353.109,      182.937,    2287.0,  0.0 ! !END!
 201 ! X =    353.813,      182.974,    2480.0,  0.0 ! !END!
 202 ! X =    350.250,      183.691,    1819.0,  0.0 ! !END!
 203 ! X =    350.953,      183.727,    1990.0,  0.0 ! !END!
 204 ! X =    351.656,      183.764,    2194.0,  0.0 ! !END!
 205 ! X =    352.359,      183.800,    2368.0,  0.0 ! !END!
 206 ! X =    353.062,      183.837,    2424.0,  0.0 ! !END!
 207 ! X =    350.203,      184.591,    1975.0,  0.0 ! !END!
 208 ! X =    350.906,      184.627,    2086.0,  0.0 ! !END!
 209 ! X =    351.609,      184.664,    2301.0,  0.0 ! !END! 
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 210 ! X =    192.597,      105.182,    1929.0,  0.0 ! !END!
 211 ! X =    188.280,      106.867,    1950.0,  0.0 ! !END!
 212 ! X =    189.702,      106.907,    1828.0,  0.0 ! !END!
 213 ! X =    191.124,      106.946,    1843.0,  0.0 ! !END!
 214 ! X =    193.969,      107.027,    1798.0,  0.0 ! !END!
 215 ! X =    195.391,      107.067,    1901.0,  0.0 ! !END!
 216 ! X =    188.230,      108.672,    1828.0,  0.0 ! !END!
 217 ! X =    189.652,      108.711,    1896.0,  0.0 ! !END!
 218 ! X =    191.074,      108.751,    1828.0,  0.0 ! !END!
 219 ! X =    192.496,      108.791,    1828.0,  0.0 ! !END!
 220 ! X =    193.917,      108.831,    1824.0,  0.0 ! !END!
 221 ! X =    195.339,      108.871,    1875.0,  0.0 ! !END!
 222 ! X =    196.761,      108.912,    1735.0,  0.0 ! !END!
 223 ! X =    186.759,      110.437,    1832.0,  0.0 ! !END!
 224 ! X =    188.181,      110.476,    1895.0,  0.0 ! !END!
 225 ! X =    189.602,      110.515,    1825.0,  0.0 ! !END!
 226 ! X =    191.023,      110.555,    1877.0,  0.0 ! !END!
 227 ! X =    192.445,      110.595,    1959.0,  0.0 ! !END!
 228 ! X =    193.866,      110.635,    2062.0,  0.0 ! !END!
 229 ! X =    195.288,      110.675,    1737.0,  0.0 ! !END!
 230 ! X =    196.709,      110.716,    1713.0,  0.0 ! !END!
 231 ! X =    186.710,      112.241,    1828.0,  0.0 ! !END!
 232 ! X =    188.131,      112.280,    1876.0,  0.0 ! !END!
 233 ! X =    189.552,      112.319,    1767.0,  0.0 ! !END!
 234 ! X =    190.973,      112.359,    1869.0,  0.0 ! !END!
 235 ! X =    192.394,      112.399,    1910.0,  0.0 ! !END!
 236 ! X =    193.815,      112.439,    1706.0,  0.0 ! !END!
 237 ! X =    195.236,      112.479,    1887.0,  0.0 ! !END!
 238 ! X =    185.240,      114.006,    1803.0,  0.0 ! !END!
 239 ! X =    186.660,      114.045,    1755.0,  0.0 ! !END!
 240 ! X =    188.081,      114.084,    1706.0,  0.0 ! !END!
 241 ! X =    189.502,      114.123,    1855.0,  0.0 ! !END!
 242 ! X =    190.923,      114.163,    1913.0,  0.0 ! !END!
 243 ! X =    192.343,      114.203,    1829.0,  0.0 ! !END!
 244 ! X =    193.764,      114.243,    1767.0,  0.0 ! !END!
 245 ! X =    195.184,      114.283,    1706.0,  0.0 ! !END!
 246 ! X =    165.306,      115.300,    1357.0,  0.0 ! !END!
 247 ! X =    166.726,      115.334,    1645.0,  0.0 ! !END!
 248 ! X =    168.146,      115.369,    1731.0,  0.0 ! !END!
 249 ! X =    169.567,      115.404,    1755.0,  0.0 ! !END!
 250 ! X =    170.987,      115.440,    1767.0,  0.0 ! !END!
 251 ! X =    172.408,      115.475,    1764.0,  0.0 ! !END!
 252 ! X =    173.828,      115.511,    1748.0,  0.0 ! !END!
 253 ! X =    175.248,      115.548,    1798.0,  0.0 ! !END!
 254 ! X =    176.669,      115.584,    1789.0,  0.0 ! !END!
 255 ! X =    178.089,      115.621,    1796.0,  0.0 ! !END!
 256 ! X =    179.510,      115.658,    1761.0,  0.0 ! !END!
 257 ! X =    180.930,      115.696,    1754.0,  0.0 ! !END!
 258 ! X =    182.350,      115.734,    1772.0,  0.0 ! !END!
 259 ! X =    183.771,      115.772,    1874.0,  0.0 ! !END!
 260 ! X =    185.191,      115.810,    1767.0,  0.0 ! !END!
 261 ! X =    186.611,      115.849,    1706.0,  0.0 ! !END!
 262 ! X =    188.031,      115.888,    1691.0,  0.0 ! !END!
 263 ! X =    189.452,      115.927,    1852.0,  0.0 ! !END!
 264 ! X =    190.872,      115.967,    1676.0,  0.0 ! !END!
 265 ! X =    192.292,      116.007,    1828.0,  0.0 ! !END!
 266 ! X =    193.713,      116.047,    1828.0,  0.0 ! !END!
 267 ! X =    195.133,      116.087,    1645.0,  0.0 ! !END!
 268 ! X =    161.002,      117.002,    1703.0,  0.0 ! !END!
 269 ! X =    162.422,      117.035,    1643.0,  0.0 ! !END!
 270 ! X =    163.842,      117.069,    1536.0,  0.0 ! !END!
 271 ! X =    165.262,      117.104,    1193.0,  0.0 ! !END!
 272 ! X =    166.682,      117.138,    1576.0,  0.0 ! !END!
 273 ! X =    168.102,      117.173,    1634.0,  0.0 ! !END!
 274 ! X =    169.522,      117.208,    1529.0,  0.0 ! !END!
 275 ! X =    170.942,      117.244,    1666.0,  0.0 ! !END!
 276 ! X =    172.362,      117.279,    1688.0,  0.0 ! !END!
 277 ! X =    173.782,      117.315,    1670.0,  0.0 ! !END!
 278 ! X =    175.202,      117.352,    1706.0,  0.0 ! !END!
 279 ! X =    176.622,      117.388,    1706.0,  0.0 ! !END! 
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 280 ! X =    178.042,      117.425,    1713.0,  0.0 ! !END!
 281 ! X =    179.462,      117.462,    1706.0,  0.0 ! !END!
 282 ! X =    180.882,      117.500,    1828.0,  0.0 ! !END!
 283 ! X =    182.302,      117.538,    1706.0,  0.0 ! !END!
 284 ! X =    183.722,      117.576,    1783.0,  0.0 ! !END!
 285 ! X =    185.142,      117.614,    1767.0,  0.0 ! !END!
 286 ! X =    186.562,      117.653,    1676.0,  0.0 ! !END!
 287 ! X =    187.982,      117.692,    1645.0,  0.0 ! !END!
 288 ! X =    189.402,      117.731,    1645.0,  0.0 ! !END!
 289 ! X =    190.822,      117.771,    1642.0,  0.0 ! !END!
 290 ! X =    192.241,      117.811,    1645.0,  0.0 ! !END!
 291 ! X =    193.661,      117.851,    1795.0,  0.0 ! !END!
 292 ! X =    195.081,      117.891,    1706.0,  0.0 ! !END!
 293 ! X =    160.959,      118.806,    1647.0,  0.0 ! !END!
 294 ! X =    162.379,      118.839,    1613.0,  0.0 ! !END!
 295 ! X =    163.799,      118.873,    1682.0,  0.0 ! !END!
 296 ! X =    165.218,      118.908,    1631.0,  0.0 ! !END!
 297 ! X =    166.638,      118.942,    1248.0,  0.0 ! !END!
 298 ! X =    168.058,      118.977,    1461.0,  0.0 ! !END!
 299 ! X =    169.477,      119.012,    1221.0,  0.0 ! !END!
 300 ! X =    170.897,      119.048,    1582.0,  0.0 ! !END!
 301 ! X =    172.317,      119.083,    1554.0,  0.0 ! !END!
 302 ! X =    173.736,      119.119,    1584.0,  0.0 ! !END!
 303 ! X =    175.156,      119.156,    1654.0,  0.0 ! !END!
 304 ! X =    176.575,      119.192,    1670.0,  0.0 ! !END!
 305 ! X =    177.995,      119.229,    1667.0,  0.0 ! !END!
 306 ! X =    179.415,      119.266,    1706.0,  0.0 ! !END!
 307 ! X =    180.834,      119.304,    1645.0,  0.0 ! !END!
 308 ! X =    182.254,      119.342,    1762.0,  0.0 ! !END!
 309 ! X =    183.673,      119.380,    1694.0,  0.0 ! !END!
 310 ! X =    185.093,      119.418,    1686.0,  0.0 ! !END!
 311 ! X =    186.512,      119.457,    1686.0,  0.0 ! !END!
 312 ! X =    187.932,      119.496,    1609.0,  0.0 ! !END!
 313 ! X =    189.352,      119.535,    1678.0,  0.0 ! !END!
 314 ! X =    190.771,      119.574,    1625.0,  0.0 ! !END!
 315 ! X =    192.191,      119.614,    1706.0,  0.0 ! !END!
 316 ! X =    193.610,      119.654,    1767.0,  0.0 ! !END!
 317 ! X =    195.030,      119.695,    1645.0,  0.0 ! !END!
 318 ! X =    163.755,      120.677,    1516.0,  0.0 ! !END!
 319 ! X =    165.175,      120.712,    1476.0,  0.0 ! !END!
 320 ! X =    166.594,      120.746,    1523.0,  0.0 ! !END!
 321 ! X =    168.013,      120.781,    1347.0,  0.0 ! !END!
 322 ! X =    169.432,      120.816,    1477.0,  0.0 ! !END!
 323 ! X =    170.852,      120.851,    1190.0,  0.0 ! !END!
 324 ! X =    172.271,      120.887,    1317.0,  0.0 ! !END!
 325 ! X =    173.690,      120.923,    1523.0,  0.0 ! !END!
 326 ! X =    175.109,      120.959,    1463.0,  0.0 ! !END!
 327 ! X =    176.529,      120.996,    1639.0,  0.0 ! !END!
 328 ! X =    177.948,      121.033,    1611.0,  0.0 ! !END!
 329 ! X =    179.367,      121.070,    1645.0,  0.0 ! !END!
 330 ! X =    180.786,      121.108,    1697.0,  0.0 ! !END!
 331 ! X =    182.206,      121.145,    1645.0,  0.0 ! !END!
 332 ! X =    183.625,      121.183,    1645.0,  0.0 ! !END!
 333 ! X =    185.044,      121.222,    1626.0,  0.0 ! !END!
 334 ! X =    186.463,      121.260,    1584.0,  0.0 ! !END!
 335 ! X =    187.882,      121.299,    1584.0,  0.0 ! !END!
 336 ! X =    189.302,      121.339,    1584.0,  0.0 ! !END!
 337 ! X =    190.721,      121.378,    1584.0,  0.0 ! !END!
 338 ! X =    192.140,      121.418,    1584.0,  0.0 ! !END!
 339 ! X =    193.559,      121.458,    1601.0,  0.0 ! !END!
 340 ! X =    194.978,      121.499,    1647.0,  0.0 ! !END!
 341 ! X =    163.712,      122.481,    1584.0,  0.0 ! !END!
 342 ! X =    165.131,      122.515,    1588.0,  0.0 ! !END!
 343 ! X =    166.550,      122.550,    1524.0,  0.0 ! !END!
 344 ! X =    167.969,      122.585,    1555.0,  0.0 ! !END!
 345 ! X =    169.388,      122.620,    1639.0,  0.0 ! !END!
 346 ! X =    170.806,      122.655,    1536.0,  0.0 ! !END!
 347 ! X =    172.225,      122.691,    1279.0,  0.0 ! !END!
 348 ! X =    173.644,      122.727,    1371.0,  0.0 ! !END!
 349 ! X =    175.063,      122.763,    1498.0,  0.0 ! !END! 
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 350 ! X =    176.482,      122.800,    1463.0,  0.0 ! !END!
 351 ! X =    177.901,      122.837,    1595.0,  0.0 ! !END!
 352 ! X =    179.320,      122.874,    1645.0,  0.0 ! !END!
 353 ! X =    180.739,      122.911,    1675.0,  0.0 ! !END!
 354 ! X =    182.157,      122.949,    1584.0,  0.0 ! !END!
 355 ! X =    183.576,      122.987,    1584.0,  0.0 ! !END!
 356 ! X =    184.995,      123.026,    1584.0,  0.0 ! !END!
 357 ! X =    186.414,      123.064,    1584.0,  0.0 ! !END!
 358 ! X =    187.833,      123.103,    1533.0,  0.0 ! !END!
 359 ! X =    189.251,      123.142,    1523.0,  0.0 ! !END!
 360 ! X =    190.670,      123.182,    1578.0,  0.0 ! !END!
 361 ! X =    192.089,      123.222,    1604.0,  0.0 ! !END!
 362 ! X =    163.669,      124.285,    1628.0,  0.0 ! !END!
 363 ! X =    165.087,      124.319,    1585.0,  0.0 ! !END!
 364 ! X =    166.506,      124.354,    1584.0,  0.0 ! !END!
 365 ! X =    167.924,      124.388,    1582.0,  0.0 ! !END!
 366 ! X =    169.343,      124.424,    1641.0,  0.0 ! !END!
 367 ! X =    170.761,      124.459,    1607.0,  0.0 ! !END!
 368 ! X =    172.180,      124.495,    1547.0,  0.0 ! !END!
 369 ! X =    173.598,      124.531,    1474.0,  0.0 ! !END!
 370 ! X =    175.017,      124.567,    1524.0,  0.0 ! !END!
 371 ! X =    176.435,      124.603,    1463.0,  0.0 ! !END!
 372 ! X =    177.854,      124.640,    1463.0,  0.0 ! !END!
 373 ! X =    179.272,      124.678,    1584.0,  0.0 ! !END!
 374 ! X =    180.691,      124.715,    1586.0,  0.0 ! !END!
 375 ! X =    182.109,      124.753,    1584.0,  0.0 ! !END!
 376 ! X =    183.528,      124.791,    1584.0,  0.0 ! !END!
 377 ! X =    184.946,      124.829,    1575.0,  0.0 ! !END!
 378 ! X =    186.365,      124.868,    1530.0,  0.0 ! !END!
 379 ! X =    187.783,      124.907,    1524.0,  0.0 ! !END!
 380 ! X =    189.201,      124.946,    1523.0,  0.0 ! !END!
 381 ! X =    190.620,      124.986,    1581.0,  0.0 ! !END!
 382 ! X =    192.038,      125.025,    1584.0,  0.0 ! !END!
 383 ! X =    165.043,      126.123,    1701.0,  0.0 ! !END!
 384 ! X =    166.462,      126.157,    1645.0,  0.0 ! !END!
 385 ! X =    167.880,      126.192,    1634.0,  0.0 ! !END!
 386 ! X =    169.298,      126.227,    1608.0,  0.0 ! !END!
 387 ! X =    170.716,      126.263,    1645.0,  0.0 ! !END!
 388 ! X =    172.134,      126.298,    1584.0,  0.0 ! !END!
 389 ! X =    173.552,      126.334,    1287.0,  0.0 ! !END!
 390 ! X =    174.970,      126.371,    1230.0,  0.0 ! !END!
 391 ! X =    176.389,      126.407,    1497.0,  0.0 ! !END!
 392 ! X =    177.807,      126.444,    1478.0,  0.0 ! !END!
 393 ! X =    179.225,      126.481,    1562.0,  0.0 ! !END!
 394 ! X =    180.643,      126.519,    1535.0,  0.0 ! !END!
 395 ! X =    182.061,      126.556,    1525.0,  0.0 ! !END!
 396 ! X =    183.479,      126.594,    1523.0,  0.0 ! !END!
 397 ! X =    184.897,      126.633,    1524.0,  0.0 ! !END!
 398 ! X =    186.315,      126.671,    1524.0,  0.0 ! !END!
 399 ! X =    187.733,      126.710,    1520.0,  0.0 ! !END!
 400 ! X =    189.151,      126.750,    1500.0,  0.0 ! !END!
 401 ! X =    190.569,      126.789,    1523.0,  0.0 ! !END!
 402 ! X =    191.987,      126.829,    1570.0,  0.0 ! !END!
 403 ! X =    165.000,      127.927,    1584.0,  0.0 ! !END!
 404 ! X =    166.418,      127.961,    1552.0,  0.0 ! !END!
 405 ! X =    167.835,      127.996,    1540.0,  0.0 ! !END!
 406 ! X =    169.253,      128.031,    1643.0,  0.0 ! !END!
 407 ! X =    170.671,      128.066,    1634.0,  0.0 ! !END!
 408 ! X =    172.089,      128.102,    1585.0,  0.0 ! !END!
 409 ! X =    173.506,      128.138,    1553.0,  0.0 ! !END!
 410 ! X =    174.924,      128.174,    1523.0,  0.0 ! !END!
 411 ! X =    176.342,      128.211,    1192.0,  0.0 ! !END!
 412 ! X =    177.760,      128.248,    1402.0,  0.0 ! !END!
 413 ! X =    179.177,      128.285,    1523.0,  0.0 ! !END!
 414 ! X =    180.595,      128.322,    1523.0,  0.0 ! !END!
 415 ! X =    182.013,      128.360,    1523.0,  0.0 ! !END!
 416 ! X =    183.430,      128.398,    1463.0,  0.0 ! !END!
 417 ! X =    184.848,      128.436,    1500.0,  0.0 ! !END!
 418 ! X =    186.266,      128.475,    1523.0,  0.0 ! !END!
 419 ! X =    187.684,      128.514,    1493.0,  0.0 ! !END! 
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 420 ! X =    189.101,      128.553,    1493.0,  0.0 ! !END!
 421 ! X =    164.956,      129.730,    1677.0,  0.0 ! !END!
 422 ! X =    166.373,      129.765,    1467.0,  0.0 ! !END!
 423 ! X =    167.791,      129.799,    1543.0,  0.0 ! !END!
 424 ! X =    169.208,      129.834,    1560.0,  0.0 ! !END!
 425 ! X =    170.626,      129.870,    1579.0,  0.0 ! !END!
 426 ! X =    172.043,      129.905,    1505.0,  0.0 ! !END!
 427 ! X =    173.460,      129.941,    1463.0,  0.0 ! !END!
 428 ! X =    174.878,      129.978,    1495.0,  0.0 ! !END!
 429 ! X =    176.295,      130.014,    1238.0,  0.0 ! !END!
 430 ! X =    177.713,      130.051,    1463.0,  0.0 ! !END!
 431 ! X =    179.130,      130.088,    1341.0,  0.0 ! !END!
 432 ! X =    180.547,      130.126,    1523.0,  0.0 ! !END!
 433 ! X =    181.965,      130.163,    1522.0,  0.0 ! !END!
 434 ! X =    183.382,      130.201,    1351.0,  0.0 ! !END!
 435 ! X =    184.799,      130.240,    1476.0,  0.0 ! !END!
 436 ! X =    186.217,      130.278,    1434.0,  0.0 ! !END!
 437 ! X =    187.634,      130.317,    1479.0,  0.0 ! !END!
 438 ! X =    164.912,      131.534,    1798.0,  0.0 ! !END!
 439 ! X =    166.329,      131.568,    1584.0,  0.0 ! !END!
 440 ! X =    167.746,      131.603,    1495.0,  0.0 ! !END!
 441 ! X =    169.163,      131.638,    1504.0,  0.0 ! !END!
 442 ! X =    170.581,      131.673,    1523.0,  0.0 ! !END!
 443 ! X =    171.998,      131.709,    1523.0,  0.0 ! !END!
 444 ! X =    173.415,      131.745,    1462.0,  0.0 ! !END!
 445 ! X =    174.832,      131.781,    1273.0,  0.0 ! !END!
 446 ! X =    176.249,      131.818,    1290.0,  0.0 ! !END!
 447 ! X =    177.665,      131.855,    1419.0,  0.0 ! !END!
 448 ! X =    179.082,      131.892,    1510.0,  0.0 ! !END!
 449 ! X =    180.499,      131.929,    1176.0,  0.0 ! !END!
 450 ! X =    181.916,      131.967,    1218.0,  0.0 ! !END!
 451 ! X =    183.333,      132.005,    1312.0,  0.0 ! !END!
 452 ! X =    184.750,      132.043,    1462.0,  0.0 ! !END!
 453 ! X =    164.869,      133.337,    1576.0,  0.0 ! !END!
 454 ! X =    166.285,      133.372,    1700.0,  0.0 ! !END!
 455 ! X =    167.702,      133.406,    1484.0,  0.0 ! !END!
 456 ! X =    169.119,      133.441,    1405.0,  0.0 ! !END!
 457 ! X =    170.535,      133.477,    1474.0,  0.0 ! !END!
 458 ! X =    171.952,      133.512,    1417.0,  0.0 ! !END!
 459 ! X =    173.369,      133.548,    1463.0,  0.0 ! !END!
 460 ! X =    174.785,      133.585,    1422.0,  0.0 ! !END!
 461 ! X =    176.202,      133.621,    1218.0,  0.0 ! !END!
 462 ! X =    177.618,      133.658,    1219.0,  0.0 ! !END!
 463 ! X =    179.035,      133.695,    1460.0,  0.0 ! !END!
 464 ! X =    180.452,      133.732,    1413.0,  0.0 ! !END!
 465 ! X =    181.868,      133.770,    1406.0,  0.0 ! !END!
 466 ! X =    183.285,      133.808,    1212.0,  0.0 ! !END!
 467 ! X =    184.701,      133.846,    1245.0,  0.0 ! !END!
 468 ! X =    164.825,      135.140,    1456.0,  0.0 ! !END!
 469 ! X =    166.241,      135.175,    1508.0,  0.0 ! !END!
 470 ! X =    167.658,      135.210,    1527.0,  0.0 ! !END!
 471 ! X =    169.074,      135.245,    1401.0,  0.0 ! !END!
 472 ! X =    170.490,      135.280,    1497.0,  0.0 ! !END!
 473 ! X =    171.906,      135.316,    1598.0,  0.0 ! !END!
 474 ! X =    173.323,      135.352,    1343.0,  0.0 ! !END!
 475 ! X =    174.739,      135.388,    1233.0,  0.0 ! !END!
 476 ! X =    176.155,      135.424,    1306.0,  0.0 ! !END!
 477 ! X =    177.571,      135.461,    1368.0,  0.0 ! !END!
 478 ! X =    178.988,      135.498,    1462.0,  0.0 ! !END!
 479 ! X =    180.404,      135.536,    1463.0,  0.0 ! !END!
 480 ! X =    181.820,      135.573,    1190.0,  0.0 ! !END!
 481 ! X =    183.236,      135.611,    1204.0,  0.0 ! !END!
 482 ! X =    184.652,      135.650,    1433.0,  0.0 ! !END!
 483 ! X =    166.197,      136.978,    1472.0,  0.0 ! !END!
 484 ! X =    167.613,      137.013,    1394.0,  0.0 ! !END!
 485 ! X =    169.029,      137.048,    1344.0,  0.0 ! !END!
 486 ! X =    170.445,      137.083,    1340.0,  0.0 ! !END!
 487 ! X =    171.861,      137.119,    1463.0,  0.0 ! !END!
 488 ! X =    173.277,      137.155,    1240.0,  0.0 ! !END!
 489 ! X =    174.693,      137.191,    1219.0,  0.0 ! !END! 
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 490 ! X =    176.108,      137.228,    1218.0,  0.0 ! !END!
 491 ! X =    177.524,      137.264,    1402.0,  0.0 ! !END!
 492 ! X =    178.940,      137.302,    1528.0,  0.0 ! !END!
 493 ! X =    180.356,      137.339,    1524.0,  0.0 ! !END!
 494 ! X =    181.772,      137.377,    1403.0,  0.0 ! !END!
 495 ! X =    183.188,      137.415,    1409.0,  0.0 ! !END!
 496 ! X =    184.603,      137.453,    1219.0,  0.0 ! !END!
 497 ! X =    186.019,      137.491,    1401.0,  0.0 ! !END!
 498 ! X =    170.400,      138.887,    1524.0,  0.0 ! !END!
 499 ! X =    171.815,      138.922,    1282.0,  0.0 ! !END!
 500 ! X =    173.231,      138.958,    1340.0,  0.0 ! !END!
 501 ! X =    174.646,      138.994,    1349.0,  0.0 ! !END!
 502 ! X =    176.062,      139.031,    1523.0,  0.0 ! !END!
 503 ! X =    177.477,      139.068,    1536.0,  0.0 ! !END!
 504 ! X =    178.893,      139.105,    1610.0,  0.0 ! !END!
 505 ! X =    180.308,      139.142,    1574.0,  0.0 ! !END!
 506 ! X =    181.724,      139.180,    1422.0,  0.0 ! !END!
 507 ! X =    183.139,      139.218,    1419.0,  0.0 ! !END!
 508 ! X =    184.555,      139.256,    1341.0,  0.0 ! !END!
 509 ! X =    185.970,      139.295,    1425.0,  0.0 ! !END!
 510 ! X =    171.770,      140.725,    1242.0,  0.0 ! !END!
 511 ! X =    173.185,      140.761,    1469.0,  0.0 ! !END!
 512 ! X =    174.600,      140.797,    1462.0,  0.0 ! !END!
 513 ! X =    176.015,      140.834,    1340.0,  0.0 ! !END!
 514 ! X =    177.430,      140.871,    1645.0,  0.0 ! !END!
 515 ! X =    178.845,      140.908,    1730.0,  0.0 ! !END!
 516 ! X =    180.260,      140.945,    1492.0,  0.0 ! !END!
 517 ! X =    181.675,      140.983,    1447.0,  0.0 ! !END!
 518 ! X =    183.091,      141.021,    1284.0,  0.0 ! !END!
 519 ! X =    184.506,      141.059,    1341.0,  0.0 ! !END!
 520 ! X =    185.921,      141.098,    1200.0,  0.0 ! !END!
 521 ! X =    187.336,      141.136,    1353.0,  0.0 ! !END!
 522 ! X =    188.751,      141.176,    1348.0,  0.0 ! !END!
 523 ! X =    170.309,      142.493,    1421.0,  0.0 ! !END!
 524 ! X =    171.724,      142.528,    1243.0,  0.0 ! !END!
 525 ! X =    173.139,      142.564,    1433.0,  0.0 ! !END!
 526 ! X =    174.554,      142.601,    1505.0,  0.0 ! !END!
 527 ! X =    175.968,      142.637,    1464.0,  0.0 ! !END!
 528 ! X =    177.383,      142.674,    1515.0,  0.0 ! !END!
 529 ! X =    178.798,      142.711,    1606.0,  0.0 ! !END!
 530 ! X =    180.213,      142.748,    1869.0,  0.0 ! !END!
 531 ! X =    181.627,      142.786,    1504.0,  0.0 ! !END!
 532 ! X =    183.042,      142.824,    1484.0,  0.0 ! !END!
 533 ! X =    184.457,      142.862,    1493.0,  0.0 ! !END!
 534 ! X =    185.871,      142.901,    1477.0,  0.0 ! !END!
 535 ! X =    187.286,      142.939,    1349.0,  0.0 ! !END!
 536 ! X =    188.701,      142.979,    1340.0,  0.0 ! !END!
 537 ! X =    170.264,      144.296,    1220.0,  0.0 ! !END!
 538 ! X =    171.679,      144.331,    1280.0,  0.0 ! !END!
 539 ! X =    173.093,      144.367,    1402.0,  0.0 ! !END!
 540 ! X =    174.507,      144.404,    1386.0,  0.0 ! !END!
 541 ! X =    175.922,      144.440,    1584.0,  0.0 ! !END!
 542 ! X =    177.336,      144.477,    1523.0,  0.0 ! !END!
 543 ! X =    178.750,      144.514,    1676.0,  0.0 ! !END!
 544 ! X =    180.165,      144.551,    1888.0,  0.0 ! !END!
 545 ! X =    181.579,      144.589,    1523.0,  0.0 ! !END!
 546 ! X =    182.993,      144.627,    1461.0,  0.0 ! !END!
 547 ! X =    184.408,      144.665,    1462.0,  0.0 ! !END!
 548 ! X =    185.822,      144.704,    1355.0,  0.0 ! !END!
 549 ! X =    187.236,      144.742,    1191.0,  0.0 ! !END!
 550 ! X =    188.651,      144.782,    1279.0,  0.0 ! !END!
 551 ! X =    168.805,      146.064,    1331.0,  0.0 ! !END!
 552 ! X =    170.219,      146.099,    1219.0,  0.0 ! !END!
 553 ! X =    171.633,      146.134,    1239.0,  0.0 ! !END!
 554 ! X =    173.047,      146.170,    1218.0,  0.0 ! !END!
 555 ! X =    174.461,      146.207,    1279.0,  0.0 ! !END!
 556 ! X =    175.875,      146.243,    1461.0,  0.0 ! !END!
 557 ! X =    177.289,      146.280,    1690.0,  0.0 ! !END!
 558 ! X =    178.703,      146.317,    1859.0,  0.0 ! !END!
 559 ! X =    180.117,      146.354,    1558.0,  0.0 ! !END! 
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 560 ! X =    181.531,      146.392,    1463.0,  0.0 ! !END!
 561 ! X =    182.945,      146.430,    1461.0,  0.0 ! !END!
 562 ! X =    184.359,      146.468,    1345.0,  0.0 ! !END!
 563 ! X =    185.773,      146.506,    1280.0,  0.0 ! !END!
 564 ! X =    187.187,      146.545,    1188.0,  0.0 ! !END!
 565 ! X =    188.601,      146.584,    1340.0,  0.0 ! !END!
 566 ! X =    190.014,      146.624,    1341.0,  0.0 ! !END!
 567 ! X =    165.933,      147.797,    1219.0,  0.0 ! !END!
 568 ! X =    167.347,      147.832,    1281.0,  0.0 ! !END!
 569 ! X =    168.760,      147.867,    1219.0,  0.0 ! !END!
 570 ! X =    170.174,      147.902,    1331.0,  0.0 ! !END!
 571 ! X =    171.588,      147.937,    1390.0,  0.0 ! !END!
 572 ! X =    173.001,      147.973,    1361.0,  0.0 ! !END!
 573 ! X =    174.415,      148.009,    1320.0,  0.0 ! !END!
 574 ! X =    175.828,      148.046,    1381.0,  0.0 ! !END!
 575 ! X =    177.242,      148.083,    1462.0,  0.0 ! !END!
 576 ! X =    178.656,      148.120,    1889.0,  0.0 ! !END!
 577 ! X =    180.069,      148.157,    1727.0,  0.0 ! !END!
 578 ! X =    181.483,      148.195,    1463.0,  0.0 ! !END!
 579 ! X =    182.896,      148.233,    1381.0,  0.0 ! !END!
 580 ! X =    184.310,      148.271,    1333.0,  0.0 ! !END!
 581 ! X =    185.723,      148.309,    1219.0,  0.0 ! !END!
 582 ! X =    187.137,      148.348,    1279.0,  0.0 ! !END!
 583 ! X =    188.551,      148.387,    1279.0,  0.0 ! !END!
 584 ! X =    189.964,      148.427,    1215.0,  0.0 ! !END!
 585 ! X =    164.476,      149.565,    1280.0,  0.0 ! !END!
 586 ! X =    165.889,      149.600,    1236.0,  0.0 ! !END!
 587 ! X =    167.302,      149.634,    1276.0,  0.0 ! !END!
 588 ! X =    168.715,      149.669,    1283.0,  0.0 ! !END!
 589 ! X =    170.129,      149.705,    1284.0,  0.0 ! !END!
 590 ! X =    171.542,      149.740,    1340.0,  0.0 ! !END!
 591 ! X =    172.955,      149.776,    1401.0,  0.0 ! !END!
 592 ! X =    174.368,      149.812,    1446.0,  0.0 ! !END!
 593 ! X =    175.782,      149.849,    1459.0,  0.0 ! !END!
 594 ! X =    177.195,      149.885,    1757.0,  0.0 ! !END!
 595 ! X =    178.608,      149.922,    1827.0,  0.0 ! !END!
 596 ! X =    180.021,      149.960,    1462.0,  0.0 ! !END!
 597 ! X =    181.435,      149.997,    1419.0,  0.0 ! !END!
 598 ! X =    182.848,      150.035,    1402.0,  0.0 ! !END!
 599 ! X =    184.261,      150.073,    1342.0,  0.0 ! !END!
 600 ! X =    185.674,      150.112,    1280.0,  0.0 ! !END!
 601 ! X =    187.087,      150.151,    1280.0,  0.0 ! !END!
 602 ! X =    188.500,      150.190,    1341.0,  0.0 ! !END!
 603 ! X =    189.914,      150.229,    1280.0,  0.0 ! !END!
 604 ! X =    164.432,      151.368,    1249.0,  0.0 ! !END!
 605 ! X =    165.845,      151.403,    1195.0,  0.0 ! !END!
 606 ! X =    167.258,      151.437,    1279.0,  0.0 ! !END!
 607 ! X =    168.671,      151.472,    1285.0,  0.0 ! !END!
 608 ! X =    170.084,      151.507,    1237.0,  0.0 ! !END!
 609 ! X =    171.496,      151.543,    1340.0,  0.0 ! !END!
 610 ! X =    172.909,      151.579,    1345.0,  0.0 ! !END!
 611 ! X =    174.322,      151.615,    1402.0,  0.0 ! !END!
 612 ! X =    175.735,      151.651,    1776.0,  0.0 ! !END!
 613 ! X =    177.148,      151.688,    1828.0,  0.0 ! !END!
 614 ! X =    178.561,      151.725,    1828.0,  0.0 ! !END!
 615 ! X =    179.974,      151.762,    1828.0,  0.0 ! !END!
 616 ! X =    181.386,      151.800,    1460.0,  0.0 ! !END!
 617 ! X =    182.799,      151.838,    1597.0,  0.0 ! !END!
 618 ! X =    184.212,      151.876,    1463.0,  0.0 ! !END!
 619 ! X =    185.625,      151.915,    1279.0,  0.0 ! !END!
 620 ! X =    187.038,      151.953,    1400.0,  0.0 ! !END!
 621 ! X =    188.450,      151.993,    1281.0,  0.0 ! !END!
 622 ! X =    189.863,      152.032,    1249.0,  0.0 ! !END!
 623 ! X =    164.388,      153.171,    1327.0,  0.0 ! !END!
 624 ! X =    165.801,      153.205,    1280.0,  0.0 ! !END!
 625 ! X =    167.213,      153.240,    1188.0,  0.0 ! !END!
 626 ! X =    168.626,      153.275,    1325.0,  0.0 ! !END!
 627 ! X =    170.038,      153.310,    1347.0,  0.0 ! !END!
 628 ! X =    171.451,      153.346,    1340.0,  0.0 ! !END!
 629 ! X =    172.863,      153.382,    1584.0,  0.0 ! !END! 
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 630 ! X =    174.276,      153.418,    1426.0,  0.0 ! !END!
 631 ! X =    175.688,      153.454,    1767.0,  0.0 ! !END!
 632 ! X =    177.101,      153.491,    1763.0,  0.0 ! !END!
 633 ! X =    178.513,      153.528,    1523.0,  0.0 ! !END!
 634 ! X =    179.926,      153.565,    1876.0,  0.0 ! !END!
 635 ! X =    181.338,      153.603,    1857.0,  0.0 ! !END!
 636 ! X =    182.751,      153.641,    1584.0,  0.0 ! !END!
 637 ! X =    184.163,      153.679,    1557.0,  0.0 ! !END!
 638 ! X =    185.576,      153.717,    1524.0,  0.0 ! !END!
 639 ! X =    186.988,      153.756,    1372.0,  0.0 ! !END!
 640 ! X =    188.400,      153.795,    1401.0,  0.0 ! !END!
 641 ! X =    189.813,      153.834,    1280.0,  0.0 ! !END!
 642 ! X =    148.810,      154.615,    1572.0,  0.0 ! !END!
 643 ! X =    164.345,      154.974,    1586.0,  0.0 ! !END!
 644 ! X =    165.757,      155.008,    1274.0,  0.0 ! !END!
 645 ! X =    167.169,      155.043,    1226.0,  0.0 ! !END!
 646 ! X =    168.581,      155.078,    1318.0,  0.0 ! !END!
 647 ! X =    169.993,      155.113,    1340.0,  0.0 ! !END!
 648 ! X =    171.405,      155.148,    1558.0,  0.0 ! !END!
 649 ! X =    172.817,      155.184,    1708.0,  0.0 ! !END!
 650 ! X =    174.230,      155.220,    1706.0,  0.0 ! !END!
 651 ! X =    175.642,      155.257,    1473.0,  0.0 ! !END!
 652 ! X =    177.054,      155.293,    1460.0,  0.0 ! !END!
 653 ! X =    178.466,      155.330,    1764.0,  0.0 ! !END!
 654 ! X =    179.878,      155.368,    1771.0,  0.0 ! !END!
 655 ! X =    181.290,      155.405,    1834.0,  0.0 ! !END!
 656 ! X =    182.702,      155.443,    1833.0,  0.0 ! !END!
 657 ! X =    184.114,      155.481,    1577.0,  0.0 ! !END!
 658 ! X =    185.526,      155.520,    1392.0,  0.0 ! !END!
 659 ! X =    186.938,      155.559,    1349.0,  0.0 ! !END!
 660 ! X =    188.350,      155.598,    1279.0,  0.0 ! !END!
 661 ! X =    148.771,      156.418,    1502.0,  0.0 ! !END!
 662 ! X =    150.183,      156.449,    1589.0,  0.0 ! !END!
 663 ! X =    164.301,      156.776,    1194.0,  0.0 ! !END!
 664 ! X =    165.713,      156.811,    1219.0,  0.0 ! !END!
 665 ! X =    167.124,      156.845,    1420.0,  0.0 ! !END!
 666 ! X =    168.536,      156.880,    1505.0,  0.0 ! !END!
 667 ! X =    169.948,      156.915,    1449.0,  0.0 ! !END!
 668 ! X =    171.360,      156.951,    1340.0,  0.0 ! !END!
 669 ! X =    172.772,      156.987,    1645.0,  0.0 ! !END!
 670 ! X =    174.183,      157.023,    1649.0,  0.0 ! !END!
 671 ! X =    175.595,      157.059,    1425.0,  0.0 ! !END!
 672 ! X =    177.007,      157.096,    1645.0,  0.0 ! !END!
 673 ! X =    178.418,      157.133,    1463.0,  0.0 ! !END!
 674 ! X =    179.830,      157.170,    1790.0,  0.0 ! !END!
 675 ! X =    181.242,      157.208,    1706.0,  0.0 ! !END!
 676 ! X =    182.654,      157.246,    1793.0,  0.0 ! !END!
 677 ! X =    184.065,      157.284,    1706.0,  0.0 ! !END!
 678 ! X =    185.477,      157.322,    1484.0,  0.0 ! !END!
 679 ! X =    186.889,      157.361,    1357.0,  0.0 ! !END!
 680 ! X =    150.143,      158.252,    1555.0,  0.0 ! !END!
 681 ! X =    164.257,      158.579,    1459.0,  0.0 ! !END!
 682 ! X =    165.669,      158.613,    1523.0,  0.0 ! !END!
 683 ! X =    167.080,      158.648,    1204.0,  0.0 ! !END!
 684 ! X =    168.491,      158.683,    1249.0,  0.0 ! !END!
 685 ! X =    169.903,      158.718,    1554.0,  0.0 ! !END!
 686 ! X =    171.314,      158.753,    1535.0,  0.0 ! !END!
 687 ! X =    172.726,      158.789,    1584.0,  0.0 ! !END!
 688 ! X =    174.137,      158.825,    1341.0,  0.0 ! !END!
 689 ! X =    175.548,      158.862,    1509.0,  0.0 ! !END!
 690 ! X =    176.960,      158.898,    1378.0,  0.0 ! !END!
 691 ! X =    178.371,      158.935,    1615.0,  0.0 ! !END!
 692 ! X =    179.782,      158.973,    1463.0,  0.0 ! !END!
 693 ! X =    181.194,      159.010,    1690.0,  0.0 ! !END!
 694 ! X =    182.605,      159.048,    1767.0,  0.0 ! !END!
 695 ! X =    184.016,      159.086,    1550.0,  0.0 ! !END!
 696 ! X =    185.428,      159.125,    1366.0,  0.0 ! !END!
 697 ! X =    151.514,      160.086,    1553.0,  0.0 ! !END!
 698 ! X =    167.036,      160.450,    1188.0,  0.0 ! !END!
 699 ! X =    168.447,      160.485,    1258.0,  0.0 ! !END! 
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 700 ! X =    169.858,      160.520,    1279.0,  0.0 ! !END!
 701 ! X =    171.269,      160.556,    1280.0,  0.0 ! !END!
 702 ! X =    172.680,      160.592,    1280.0,  0.0 ! !END!
 703 ! X =    174.091,      160.628,    1381.0,  0.0 ! !END!
 704 ! X =    175.502,      160.664,    1361.0,  0.0 ! !END!
 705 ! X =    176.913,      160.701,    1584.0,  0.0 ! !END!
 706 ! X =    178.324,      160.738,    1483.0,  0.0 ! !END!
 707 ! X =    179.735,      160.775,    1645.0,  0.0 ! !END!
 708 ! X =    181.146,      160.813,    1686.0,  0.0 ! !END!
 709 ! X =    182.556,      160.850,    1768.0,  0.0 ! !END!
 710 ! X =    183.967,      160.889,    1797.0,  0.0 ! !END!
 711 ! X =    185.378,      160.927,    1556.0,  0.0 ! !END!
 712 ! X =    165.581,      162.218,    1194.0,  0.0 ! !END!
 713 ! X =    166.991,      162.253,    1219.0,  0.0 ! !END!
 714 ! X =    168.402,      162.288,    1523.0,  0.0 ! !END!
 715 ! X =    185.329,      162.729,    1459.0,  0.0 ! !END!
 716 ! X =   93.519,  65.185,   1361.0,    0.0 !  !END!
 717 ! X =   94.950,  65.204,   1218.0,    0.0 !  !END!
 718 ! X =   92.064,  66.972,   1463.0,    0.0 !  !END!
 719 ! X =   93.495,  66.991,   1286.0,    0.0 !  !END!
 720 ! X =   92.040,  68.778,   1279.0,    0.0 !  !END!
 721 ! X =   90.586,  70.565,   1385.0,    0.0 !  !END!
 722 ! X =   86.274,  72.316,   1911.0,    0.0 !  !END!
 723 ! X =   87.704,  72.334,   1920.0,    0.0 !  !END!
 724 ! X =   89.133,  72.352,   1651.0,    0.0 !  !END!
 725 ! X =   90.562,  72.371,   1360.0,    0.0 !  !END!
 726 ! X =   86.251,  74.122,   1940.0,    0.0 !  !END!
 727 ! X =   87.680,  74.140,   1691.0,    0.0 !  !END!
 728 ! X =   89.109,  74.158,   1504.0,    0.0 !  !END!
 729 ! X =   86.229,  75.928,   1838.0,    0.0 !  !END!
 730 ! X =   87.657,  75.946,   1711.0,    0.0 !  !END!
 731 ! X =   89.086,  75.964,   1401.0,    0.0 !  !END!
 732 ! X =   84.778,  77.716,   1874.0,    0.0 !  !END!
 733 ! X =   86.206,  77.734,   1593.0,    0.0 !  !END!
 734 ! X =   87.634,  77.752,   1572.0,    0.0 !  !END!
 735 ! X =   89.063,  77.770,   1401.0,    0.0 !  !END!
 736 ! X =   81.900,  79.487,   1927.0,    0.0 !  !END!
 737 ! X =   83.328,  79.504,   1950.0,    0.0 !  !END!
 738 ! X =   84.756,  79.522,   1716.0,    0.0 !  !END!
 739 ! X =   86.183,  79.539,   1645.0,    0.0 !  !END!
 740 ! X =   87.611,  79.557,   1401.0,    0.0 !  !END!
 741 ! X =   81.878,  81.293,   1929.0,    0.0 !  !END!
 742 ! X =   83.306,  81.310,   1714.0,    0.0 !  !END!
 743 ! X =   84.733,  81.327,   1495.0,    0.0 !  !END!
 744 ! X =   86.161,  81.345,   1463.0,    0.0 !  !END!
 745 ! X =   87.588,  81.363,   1460.0,    0.0 !  !END!
 746 ! X =   80.430,  83.081,   1975.0,    0.0 !  !END!
 747 ! X =   81.857,  83.098,   1780.0,    0.0 !  !END!
 748 ! X =   83.284,  83.115,   1670.0,    0.0 !  !END!
 749 ! X =   84.711,  83.133,   1523.0,    0.0 !  !END!
 750 ! X =   86.138,  83.151,   1463.0,    0.0 !  !END!
 751 ! X =   78.982,  84.870,   2035.0,    0.0 !  !END!
 752 ! X =   80.408,  84.887,   1889.0,    0.0 !  !END!
 753 ! X =   81.835,  84.904,   1730.0,    0.0 !  !END!
 754 ! X =   83.262,  84.921,   1695.0,    0.0 !  !END!
 755 ! X =   84.689,  84.939,   1706.0,    0.0 !  !END!
 756 ! X =   86.115,  84.956,   1462.0,    0.0 !  !END!
 757 ! X =   77.534,  86.660,   2133.0,    0.0 !  !END!
 758 ! X =   78.961,  86.676,   2011.0,    0.0 !  !END!
 759 ! X =   80.387,  86.692,   1828.0,    0.0 !  !END!
 760 ! X =   81.814,  86.709,   1841.0,    0.0 !  !END!
 761 ! X =   83.240,  86.727,   1744.0,    0.0 !  !END!
 762 ! X =   84.666,  86.744,   1645.0,    0.0 !  !END!
 763 ! X =   86.093,  86.762,   1522.0,    0.0 !  !END!
 764 ! X =   77.514,  88.465,   2072.0,    0.0 !  !END!
 765 ! X =   78.940,  88.481,   1869.0,    0.0 !  !END!
 766 ! X =   80.366,  88.498,   1767.0,    0.0 !  !END!
 767 ! X =   81.792,  88.515,   1706.0,    0.0 !  !END!
 768 ! X =   83.218,  88.532,   1720.0,    0.0 !  !END!
 769 ! X =   84.644,  88.549,   1523.0,    0.0 !  !END! 
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 770 ! X =   86.070,  88.567,   1584.0,    0.0 !  !END!
 771 ! X =   77.494,  90.270,   1950.0,    0.0 !  !END!
 772 ! X =   78.919,  90.287,   1830.0,    0.0 !  !END!
 773 ! X =   80.345,  90.303,   1767.0,    0.0 !  !END!
 774 ! X =   81.770,  90.320,   1730.0,    0.0 !  !END!
 775 ! X =   83.196,  90.337,   1518.0,    0.0 !  !END!
 776 ! X =   84.622,  90.355,   1523.0,    0.0 !  !END!
 777 ! X =   77.473,  92.076,   1954.0,    0.0 !  !END!
 778 ! X =   78.898,  92.092,   1847.0,    0.0 !  !END!
 779 ! X =   80.324,  92.109,   1767.0,    0.0 !  !END!
 780 ! X =   81.749,  92.126,   1531.0,    0.0 !  !END!
 781 ! X =   83.174,  92.143,   1584.0,    0.0 !  !END!
 782 ! X =   77.453,  93.881,   1889.0,    0.0 !  !END!
 783 ! X =   78.878,  93.897,   1828.0,    0.0 !  !END!
 784 ! X =   80.302,  93.914,   1683.0,    0.0 !  !END!
 785 ! X =   81.727,  93.931,   1584.0,    0.0 !  !END!
 786 ! X =   77.432,  95.686,   1889.0,    0.0 !  !END!
 787 ! X =   78.857,  95.703,   1828.0,    0.0 !  !END!
 788 ! X =   80.281,  95.719,   1584.0,    0.0 !  !END!
 789 ! X =   75.988,  97.475,   2035.0,    0.0 !  !END!
 790 ! X =   77.412,  97.491,   1925.0,    0.0 !  !END!
 791 ! X =   78.836,  97.508,   1646.0,    0.0 !  !END!
 792 ! X =   80.260,  97.524,   1641.0,    0.0 !  !END!
 793 ! X =   75.968,  99.281,   2049.0,    0.0 !  !END!
 794 ! X =   77.391,  99.296,   1921.0,    0.0 !  !END!
 795 ! X =   78.815,  99.313,   1646.0,    0.0 !  !END!
 796 ! X =   80.239,  99.329,   1706.0,    0.0 !  !END!
 797 ! X =   74.524,      101.070,    2054.0,  0.0 ! !END!
 798 ! X =   75.948,      101.086,    2100.0,  0.0 ! !END!
 799 ! X =   77.371,      101.101,    1767.0,  0.0 ! !END!
 800 ! X =   78.794,      101.118,    1706.0,  0.0 ! !END!
 801 ! X =   74.505,      102.875,    2190.0,  0.0 ! !END!
 802 ! X =   75.928,      102.890,    1916.0,  0.0 ! !END!
 803 ! X =   77.351,      102.906,    1748.0,  0.0 ! !END!
 804 ! X =   78.774,      102.923,    1766.0,  0.0 ! !END!
 805 ! X =   74.485,      104.680,    2103.0,  0.0 ! !END!
 806 ! X =   75.908,      104.695,    1768.0,  0.0 ! !END!
 807 ! X =   77.330,      104.711,    1706.0,  0.0 ! !END!
 808 ! X =   78.753,      104.727,    1744.0,  0.0 ! !END!
 809 ! X =   71.621,      106.454,    2022.0,  0.0 ! !END!
 810 ! X =   73.043,      106.469,    2182.0,  0.0 ! !END!
 811 ! X =   74.465,      106.484,    1861.0,  0.0 ! !END!
 812 ! X =   75.888,      106.500,    1710.0,  0.0 ! !END!
 813 ! X =   77.310,      106.516,    1692.0,  0.0 ! !END!
 814 ! X =   68.758,      108.230,    2119.0,  0.0 ! !END!
 815 ! X =   70.180,      108.244,    2195.0,  0.0 ! !END!
 816 ! X =   71.602,      108.259,    2237.0,  0.0 ! !END!
 817 ! X =   73.024,      108.274,    2020.0,  0.0 ! !END!
 818 ! X =   74.446,      108.289,    1767.0,  0.0 ! !END!
 819 ! X =   75.867,      108.305,    1706.0,  0.0 ! !END!
 820 ! X =   77.289,      108.321,    1663.0,  0.0 ! !END!
 821 ! X =   68.740,      110.034,    2072.0,  0.0 ! !END!
 822 ! X =   70.161,      110.049,    2059.0,  0.0 ! !END!
 823 ! X =   71.583,      110.063,    2133.0,  0.0 ! !END!
 824 ! X =   73.004,      110.079,    1887.0,  0.0 ! !END!
 825 ! X =   74.426,      110.094,    1724.0,  0.0 ! !END!
 826 ! X =   75.847,      110.109,    1749.0,  0.0 ! !END!
 827 ! X =   77.269,      110.125,    1657.0,  0.0 ! !END!
 828 ! X =   68.722,      111.839,    1950.0,  0.0 ! !END!
 829 ! X =   70.143,      111.853,    2079.0,  0.0 ! !END!
 830 ! X =   71.564,      111.868,    1829.0,  0.0 ! !END!
 831 ! X =   72.985,      111.883,    1748.0,  0.0 ! !END!
 832 ! X =   68.704,      113.643,    2133.0,  0.0 ! !END!
 833 ! X =   70.124,      113.658,    2135.0,  0.0 ! !END!
 834 ! X =   71.545,      113.673,    1896.0,  0.0 ! !END!
 835 ! X =   68.685,      115.448,    1868.0,  0.0 ! !END!
 836 ! X =   70.106,      115.462,    1963.0,  0.0 ! !END!
 837 ! X =   71.526,      115.477,    1889.0,  0.0 ! !END!
 838 ! X =   72.947,      115.492,    1828.0,  0.0 ! !END!
 839 ! X =   68.667,      117.252,    2084.0,  0.0 ! !END! 
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 840 ! X =   70.087,      117.267,    2059.0,  0.0 ! !END!
 841 ! X =   71.507,      117.282,    1879.0,  0.0 ! !END!
 842 ! X =   72.927,      117.297,    1879.0,  0.0 ! !END!
 843 ! X =   68.649,      119.057,    1993.0,  0.0 ! !END!
 844 ! X =   70.069,      119.071,    2087.0,  0.0 ! !END!
 845 ! X =   71.488,      119.086,    2011.0,  0.0 ! !END!
 846 ! X =   72.908,      119.101,    1859.0,  0.0 ! !END!
 847 ! X =   74.328,      119.116,    1767.0,  0.0 ! !END!
 848 ! X =   68.631,      120.861,    1973.0,  0.0 ! !END!
 849 ! X =   70.050,      120.875,    2011.0,  0.0 ! !END!
 850 ! X =   71.469,      120.890,    2011.0,  0.0 ! !END!
 851 ! X =   72.889,      120.905,    1828.0,  0.0 ! !END!
 852 ! X =   68.613,      122.665,    1896.0,  0.0 ! !END!
 853 ! X =   70.032,      122.680,    1965.0,  0.0 ! !END!
 854 ! X =   71.451,      122.694,    1926.0,  0.0 ! !END!
 855 ! X =   72.869,      122.709,    1854.0,  0.0 ! !END!
 856 ! X =   65.758,      124.441,    1999.0,  0.0 ! !END!
 857 ! X =   67.176,      124.455,    1939.0,  0.0 ! !END!
 858 ! X =   68.595,      124.469,    1972.0,  0.0 ! !END!
 859 ! X =   70.013,      124.484,    1889.0,  0.0 ! !END!
 860 ! X =   71.432,      124.499,    1950.0,  0.0 ! !END!
 861 ! X =   72.850,      124.514,    1784.0,  0.0 ! !END!
 862 ! X =   65.740,      126.245,    1922.0,  0.0 ! !END!
 863 ! X =   67.158,      126.259,    1835.0,  0.0 ! !END!
 864 ! X =   68.576,      126.273,    2000.0,  0.0 ! !END!
 865 ! X =   69.995,      126.288,    1828.0,  0.0 ! !END!
 866 ! X =   71.413,      126.303,    1808.0,  0.0 ! !END!
 867 ! X =   72.831,      126.318,    1700.0,  0.0 ! !END!
 868 ! X =   65.723,      128.050,    1792.0,  0.0 ! !END!
 869 ! X =   67.140,      128.063,    2022.0,  0.0 ! !END!
 870 ! X =   68.558,      128.077,    1802.0,  0.0 ! !END!
 871 ! X =   69.976,      128.092,    1889.0,  0.0 ! !END!
 872 ! X =   62.871,      129.827,    2096.0,  0.0 ! !END!
 873 ! X =   64.288,      129.840,    1882.0,  0.0 ! !END!
 874 ! X =   65.705,      129.853,    1779.0,  0.0 ! !END!
 875 ! X =   67.123,      129.867,    1759.0,  0.0 ! !END!
 876 ! X =   68.540,      129.881,    1811.0,  0.0 ! !END!
 877 ! X =   69.957,      129.896,    1645.0,  0.0 ! !END!
 878 ! X =   62.854,      131.631,    1937.0,  0.0 ! !END!
 879 ! X =   64.271,      131.644,    1808.0,  0.0 ! !END!
 880 ! X =   65.688,      131.657,    2072.0,  0.0 ! !END!
 881 ! X =   67.105,      131.671,    2020.0,  0.0 ! !END!
 882 ! X =   68.522,      131.685,    1828.0,  0.0 ! !END!
 883 ! X =   69.939,      131.700,    1706.0,  0.0 ! !END!
 884 ! X =   61.421,      133.422,    1950.0,  0.0 ! !END!
 885 ! X =   62.837,      133.434,    1767.0,  0.0 ! !END!
 886 ! X =   64.254,      133.448,    1848.0,  0.0 ! !END!
 887 ! X =   65.671,      133.461,    2026.0,  0.0 ! !END!
 888 ! X =   67.087,      133.475,    1828.0,  0.0 ! !END!
 889 ! X =   68.504,      133.489,    1774.0,  0.0 ! !END!
 890 ! X =   69.920,      133.504,    1645.0,  0.0 ! !END!
 891 ! X =   58.572,      135.200,    2121.0,  0.0 ! !END!
 892 ! X =   59.988,      135.213,    2047.0,  0.0 ! !END!
 893 ! X =   61.404,      135.225,    1828.0,  0.0 ! !END!
 894 ! X =   62.821,      135.238,    1784.0,  0.0 ! !END!
 895 ! X =   64.237,      135.252,    1767.0,  0.0 ! !END!
 896 ! X =   65.653,      135.265,    1864.0,  0.0 ! !END!
 897 ! X =   67.069,      135.279,    1828.0,  0.0 ! !END!
 898 ! X =   68.486,      135.293,    1768.0,  0.0 ! !END!
 899 ! X =   69.902,      135.307,    1645.0,  0.0 ! !END!
 900 ! X =   58.556,      137.004,    2012.0,  0.0 ! !END!
 901 ! X =   59.972,      137.016,    1822.0,  0.0 ! !END!
 902 ! X =   61.388,      137.029,    1707.0,  0.0 ! !END!
 903 ! X =   62.804,      137.042,    1821.0,  0.0 ! !END!
 904 ! X =   64.220,      137.055,    1713.0,  0.0 ! !END!
 905 ! X =   65.636,      137.069,    1773.0,  0.0 ! !END!
 906 ! X =   67.052,      137.083,    1615.0,  0.0 ! !END!
 907 ! X =   68.467,      137.097,    1609.0,  0.0 ! !END!
 908 ! X =   69.883,      137.111,    1638.0,  0.0 ! !END!
 909 ! X =   57.125,      138.796,    1919.0,  0.0 ! !END! 
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 910 ! X =   58.541,      138.808,    1839.0,  0.0 ! !END!
 911 ! X =   59.956,      138.820,    1712.0,  0.0 ! !END!
 912 ! X =   61.372,      138.833,    1874.0,  0.0 ! !END!
 913 ! X =   62.787,      138.846,    1828.0,  0.0 ! !END!
 914 ! X =   64.203,      138.859,    1830.0,  0.0 ! !END!
 915 ! X =   65.618,      138.872,    1772.0,  0.0 ! !END!
 916 ! X =   67.034,      138.886,    1840.0,  0.0 ! !END!
 917 ! X =   68.449,      138.900,    1710.0,  0.0 ! !END!
 918 ! X =   69.865,      138.915,    1585.0,  0.0 ! !END!
 919 ! X =   71.280,      138.929,    1645.0,  0.0 ! !END!
 920 ! X =   72.696,      138.944,    1583.0,  0.0 ! !END!
 921 ! X =   52.865,      140.565,    1948.0,  0.0 ! !END!
 922 ! X =   54.280,      140.576,    1937.0,  0.0 ! !END!
 923 ! X =   55.695,      140.588,    1889.0,  0.0 ! !END!
 924 ! X =   57.110,      140.599,    1831.0,  0.0 ! !END!
 925 ! X =   58.525,      140.611,    1932.0,  0.0 ! !END!
 926 ! X =   59.940,      140.624,    1959.0,  0.0 ! !END!
 927 ! X =   61.355,      140.636,    1828.0,  0.0 ! !END!
 928 ! X =   62.771,      140.649,    1708.0,  0.0 ! !END!
 929 ! X =   64.186,      140.662,    1867.0,  0.0 ! !END!
 930 ! X =   65.601,      140.676,    1895.0,  0.0 ! !END!
 931 ! X =   67.016,      140.690,    1791.0,  0.0 ! !END!
 932 ! X =   68.431,      140.704,    1646.0,  0.0 ! !END!
 933 ! X =   69.846,      140.718,    1576.0,  0.0 ! !END!
 934 ! X =   71.261,      140.733,    1582.0,  0.0 ! !END!
 935 ! X =   72.677,      140.748,    1533.0,  0.0 ! !END!
 936 ! X =   52.850,      142.369,    1971.0,  0.0 ! !END!
 937 ! X =   54.265,      142.380,    1948.0,  0.0 ! !END!
 938 ! X =   55.680,      142.391,    2194.0,  0.0 ! !END!
 939 ! X =   57.095,      142.403,    2106.0,  0.0 ! !END!
 940 ! X =   58.510,      142.415,    2043.0,  0.0 ! !END!
 941 ! X =   59.924,      142.427,    1889.0,  0.0 ! !END!
 942 ! X =   61.339,      142.440,    2011.0,  0.0 ! !END!
 943 ! X =   62.754,      142.453,    1967.0,  0.0 ! !END!
 944 ! X =   64.169,      142.466,    1848.0,  0.0 ! !END!
 945 ! X =   65.583,      142.479,    1793.0,  0.0 ! !END!
 946 ! X =   66.998,      142.493,    1669.0,  0.0 ! !END!
 947 ! X =   68.413,      142.507,    1584.0,  0.0 ! !END!
 948 ! X =   69.828,      142.522,    1584.0,  0.0 ! !END!
 949 ! X =   52.836,      144.172,    2262.0,  0.0 ! !END!
 950 ! X =   54.251,      144.183,    2214.0,  0.0 ! !END!
 951 ! X =   55.665,      144.195,    2190.0,  0.0 ! !END!
 952 ! X =   57.080,      144.206,    2072.0,  0.0 ! !END!
 953 ! X =   58.494,      144.218,    2044.0,  0.0 ! !END!
 954 ! X =   59.909,      144.231,    2130.0,  0.0 ! !END!
 955 ! X =   61.323,      144.243,    2072.0,  0.0 ! !END!
 956 ! X =   62.737,      144.256,    1950.0,  0.0 ! !END!
 957 ! X =   64.152,      144.269,    1767.0,  0.0 ! !END!
 958 ! X =   65.566,      144.283,    1722.0,  0.0 ! !END!
 959 ! X =   66.980,      144.297,    1637.0,  0.0 ! !END!
 960 ! X =   68.395,      144.311,    1646.0,  0.0 ! !END!
 961 ! X =   52.822,      145.975,    2241.0,  0.0 ! !END!
 962 ! X =   54.236,      145.987,    2194.0,  0.0 ! !END!
 963 ! X =   55.651,      145.998,    2194.0,  0.0 ! !END!
 964 ! X =   57.065,      146.010,    2148.0,  0.0 ! !END!
 965 ! X =   58.479,      146.022,    2172.0,  0.0 ! !END!
 966 ! X =   59.893,      146.034,    2045.0,  0.0 ! !END!
 967 ! X =   61.307,      146.047,    1917.0,  0.0 ! !END!
 968 ! X =   62.721,      146.060,    1787.0,  0.0 ! !END!
 969 ! X =   64.135,      146.073,    1767.0,  0.0 ! !END!
 970 ! X =   65.549,      146.086,    1695.0,  0.0 ! !END!
 971 ! X =   66.963,      146.100,    1651.0,  0.0 ! !END!
 972 ! X =   68.377,      146.114,    1661.0,  0.0 ! !END!
 973 ! X =   52.808,      147.779,    2205.0,  0.0 ! !END!
 974 ! X =   54.222,      147.790,    2185.0,  0.0 ! !END!
 975 ! X =   55.636,      147.801,    2133.0,  0.0 ! !END!
 976 ! X =   57.049,      147.813,    2106.0,  0.0 ! !END!
 977 ! X =   58.463,      147.825,    2012.0,  0.0 ! !END!
 978 ! X =   59.877,      147.837,    1950.0,  0.0 ! !END!
 979 ! X =   61.290,      147.850,    1889.0,  0.0 ! !END! 
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 980 ! X =   62.704,      147.863,    1821.0,  0.0 ! !END!
 981 ! X =   64.118,      147.876,    1706.0,  0.0 ! !END!
 982 ! X =   65.531,      147.890,    1692.0,  0.0 ! !END!
 983 ! X =   66.945,      147.903,    1850.0,  0.0 ! !END!
 984 ! X =   68.359,      147.918,    1757.0,  0.0 ! !END!
 985 ! X =   49.968,      149.561,    2342.0,  0.0 ! !END!
 986 ! X =   51.381,      149.571,    2255.0,  0.0 ! !END!
 987 ! X =   52.794,      149.582,    2187.0,  0.0 ! !END!
 988 ! X =   54.208,      149.593,    2099.0,  0.0 ! !END!
 989 ! X =   55.621,      149.605,    1983.0,  0.0 ! !END!
 990 ! X =   57.034,      149.616,    1889.0,  0.0 ! !END!
 991 ! X =   58.448,      149.628,    1958.0,  0.0 ! !END!
 992 ! X =   59.861,      149.641,    1892.0,  0.0 ! !END!
 993 ! X =   61.274,      149.653,    1828.0,  0.0 ! !END!
 994 ! X =   62.687,      149.666,    1755.0,  0.0 ! !END!
 995 ! X =   64.101,      149.679,    1706.0,  0.0 ! !END!
 996 ! X =   65.514,      149.693,    1773.0,  0.0 ! !END!
 997 ! X =   66.927,      149.707,    1767.0,  0.0 ! !END!
 998 ! X =   49.955,      151.364,    2316.0,  0.0 ! !END!
 999 ! X =   51.367,      151.375,    2255.0,  0.0 ! !END! 
1000 ! X =  52.780,      151.385,    2194.0,  0.0 ! !END! 
1001 ! X =  54.193,      151.396,    2133.0,  0.0 ! !END! 
1002 ! X =  55.606,      151.408,    2068.0,  0.0 ! !END! 
1003 ! X =  57.019,      151.420,    1990.0,  0.0 ! !END! 
1004 ! X =  58.432,      151.432,    1972.0,  0.0 ! !END! 
1005 ! X =  59.845,      151.444,    1892.0,  0.0 ! !END! 
1006 ! X =  61.258,      151.457,    1767.0,  0.0 ! !END! 
1007 ! X =  62.671,      151.469,    1767.0,  0.0 ! !END! 
1008 ! X =  64.084,      151.483,    1758.0,  0.0 ! !END! 
1009 ! X =  65.496,      151.496,    1848.0,  0.0 ! !END! 
1010 ! X =  47.116,      153.147,    2533.0,  0.0 ! !END! 
1011 ! X =  48.529,      153.157,    2441.0,  0.0 ! !END! 
1012 ! X =  49.941,      153.167,    2194.0,  0.0 ! !END! 
1013 ! X =  51.354,      153.178,    2194.0,  0.0 ! !END! 
1014 ! X =  52.766,      153.189,    2194.0,  0.0 ! !END! 
1015 ! X =  54.179,      153.200,    2072.0,  0.0 ! !END! 
1016 ! X =  55.591,      153.211,    1967.0,  0.0 ! !END! 
1017 ! X =  57.004,      153.223,    1876.0,  0.0 ! !END! 
1018 ! X =  58.416,      153.235,    1828.0,  0.0 ! !END! 
1019 ! X =  59.829,      153.247,    1792.0,  0.0 ! !END! 
1020 ! X =  61.242,      153.260,    1889.0,  0.0 ! !END! 
1021 ! X =  62.654,      153.273,    1868.0,  0.0 ! !END! 
1022 ! X =  64.067,      153.286,    1879.0,  0.0 ! !END! 
1023 ! X =  65.479,      153.299,    1804.0,  0.0 ! !END! 
1024 ! X =  66.892,      153.313,    1767.0,  0.0 ! !END! 
1025 ! X =  48.516,      154.960,    2503.0,  0.0 ! !END! 
1026 ! X =  49.928,      154.970,    2304.0,  0.0 ! !END! 
1027 ! X =  51.340,      154.981,    2133.0,  0.0 ! !END! 
1028 ! X =  52.752,      154.992,    2026.0,  0.0 ! !END! 
1029 ! X =  54.165,      155.003,    1950.0,  0.0 ! !END! 
1030 ! X =  55.577,      155.014,    1858.0,  0.0 ! !END! 
1031 ! X =  56.989,      155.026,    1862.0,  0.0 ! !END! 
1032 ! X =  58.401,      155.038,    1944.0,  0.0 ! !END! 
1033 ! X =  59.813,      155.050,    1889.0,  0.0 ! !END! 
1034 ! X =  61.225,      155.063,    1890.0,  0.0 ! !END! 
1035 ! X =  62.637,      155.076,    1835.0,  0.0 ! !END! 
1036 ! X =  64.050,      155.089,    1950.0,  0.0 ! !END! 
1037 ! X =  65.462,      155.102,    1702.0,  0.0 ! !END! 
1038 ! X =  66.874,      155.116,    1665.0,  0.0 ! !END! 
1039 ! X =  51.327,      156.784,    2088.0,  0.0 ! !END! 
1040 ! X =  52.738,      156.795,    1949.0,  0.0 ! !END! 
1041 ! X =  54.150,      156.806,    1938.0,  0.0 ! !END! 
1042 ! X =  55.562,      156.817,    1951.0,  0.0 ! !END! 
1043 ! X =  56.974,      156.829,    1950.0,  0.0 ! !END! 
1044 ! X =  58.385,      156.841,    1881.0,  0.0 ! !END! 
1045 ! X =  59.797,      156.853,    1889.0,  0.0 ! !END! 
1046 ! X =  61.209,      156.866,    1895.0,  0.0 ! !END! 
1047 ! X =  62.621,      156.879,    1826.0,  0.0 ! !END! 
1048 ! X =  64.033,      156.892,    1855.0,  0.0 ! !END! 
1049 ! X =  65.444,      156.905,    1851.0,  0.0 ! !END! 
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1050 ! X =  49.901,      158.576,    2236.0,  0.0 ! !END! 
1051 ! X =  51.313,      158.587,    2047.0,  0.0 ! !END! 
1052 ! X =  52.724,      158.598,    2020.0,  0.0 ! !END! 
1053 ! X =  54.136,      158.609,    2011.0,  0.0 ! !END! 
1054 ! X =  55.547,      158.620,    1958.0,  0.0 ! !END! 
1055 ! X =  56.959,      158.632,    1951.0,  0.0 ! !END! 
1056 ! X =  58.370,      158.644,    1950.0,  0.0 ! !END! 
1057 ! X =  59.781,      158.656,    1949.0,  0.0 ! !END! 
1058 ! X =  61.193,      158.669,    1987.0,  0.0 ! !END! 
1059 ! X =  49.888,      160.379,    2216.0,  0.0 ! !END! 
1060 ! X =  51.299,      160.390,    2012.0,  0.0 ! !END! 
1061 ! X =  52.710,      160.401,    1935.0,  0.0 ! !END! 
1062 ! X =  54.121,      160.412,    1952.0,  0.0 ! !END! 
1063 ! X =  55.532,      160.423,    1950.0,  0.0 ! !END! 
1064 ! X =  56.943,      160.435,    1828.0,  0.0 ! !END! 
1065 ! X =  58.354,      160.447,    1838.0,  0.0 ! !END! 
1066 ! X =  59.765,      160.459,    1767.0,  0.0 ! !END! 
1067 ! X =  61.176,      160.472,    1764.0,  0.0 ! !END! 
1068 ! X =  49.875,      162.182,    2211.0,  0.0 ! !END! 
1069 ! X =  51.286,      162.193,    2062.0,  0.0 ! !END! 
1070 ! X =  52.696,      162.203,    1949.0,  0.0 ! !END! 
1071 ! X =  54.107,      162.215,    1886.0,  0.0 ! !END! 
1072 ! X =  55.518,      162.226,    1889.0,  0.0 ! !END! 
1073 ! X =  56.928,      162.238,    1852.0,  0.0 ! !END! 
1074 ! X =  58.339,      162.250,    1889.0,  0.0 ! !END! 
1075 ! X =  59.750,      162.262,    1816.0,  0.0 ! !END! 
1076 ! X =  61.160,      162.275,    1767.0,  0.0 ! !END! 
1077 ! X =  54.093,      164.017,    1951.0,  0.0 ! !END! 
1078 ! X =  55.503,      164.029,    1950.0,  0.0 ! !END! 
1079 ! X =    381.134,  308.894,      3290.0,  0.0 ! !END! 
1080 ! X =    378.271,  310.531,      3195.0,  0.0 ! !END! 
1081 ! X =    379.651,  310.610,      3048.0,  0.0 ! !END! 
1082 ! X =    381.031,  310.689,      3239.0,  0.0 ! !END! 
1083 ! X =    382.410,  310.769,      3270.0,  0.0 ! !END! 
1084 ! X =    378.169,  312.327,      3230.0,  0.0 ! !END! 
1085 ! X =    379.548,  312.406,      2873.0,  0.0 ! !END! 
1086 ! X =    380.927,  312.485,      3215.0,  0.0 ! !END! 
1087 ! X =    382.307,  312.564,      3230.0,  0.0 ! !END! 
1088 ! X =    378.066,  314.122,      3089.0,  0.0 ! !END! 
1089 ! X =    379.445,  314.201,      2804.0,  0.0 ! !END! 
1090 ! X =    380.824,  314.280,      3108.0,  0.0 ! !END! 
1091 ! X =    382.203,  314.360,      3217.0,  0.0 ! !END! 
1092 ! X =    383.582,  314.439,      3236.0,  0.0 ! !END! 
1093 ! X =    376.585,  315.839,      3051.0,  0.0 ! !END! 
1094 ! X =    377.964,  315.918,      2845.0,  0.0 ! !END! 
1095 ! X =    379.342,  315.997,      2752.0,  0.0 ! !END! 
1096 ! X =    380.721,  316.076,      2682.0,  0.0 ! !END! 
1097 ! X =    382.100,  316.155,      3062.0,  0.0 ! !END! 
1098 ! X =    383.478,  316.235,      2929.0,  0.0 ! !END! 
1099 ! X =    384.857,  316.315,      2944.0,  0.0 ! !END! 
1100 ! X =    386.235,  316.395,      2898.0,  0.0 ! !END! 
1101 ! X =    387.614,  316.476,      3108.0,  0.0 ! !END! 
1102 ! X =    388.992,  316.556,      3193.0,  0.0 ! !END! 
1103 ! X =    390.371,  316.638,      3230.0,  0.0 ! !END! 
1104 ! X =    391.749,  316.719,      2865.0,  0.0 ! !END! 
1105 ! X =    393.128,  316.801,      2761.0,  0.0 ! !END! 
1106 ! X =    394.506,  316.883,      3159.0,  0.0 ! !END! 
1107 ! X =    395.885,  316.965,      2976.0,  0.0 ! !END! 
1108 ! X =    397.263,  317.047,      2741.0,  0.0 ! !END! 
1109 ! X =    400.020,  317.213,      3445.0,  0.0 ! !END! 
1110 ! X =    401.398,  317.297,      3474.0,  0.0 ! !END! 
1111 ! X =    369.591,  317.247,      2407.0,  0.0 ! !END! 
1112 ! X =    370.969,  317.324,      2542.0,  0.0 ! !END! 
1113 ! X =    372.348,  317.401,      2649.0,  0.0 ! !END! 
1114 ! X =    373.726,  317.479,      2634.0,  0.0 ! !END! 
1115 ! X =    375.105,  317.557,      2654.0,  0.0 ! !END! 
1116 ! X =    376.483,  317.635,      2499.0,  0.0 ! !END! 
1117 ! X =    377.861,  317.713,      2640.0,  0.0 ! !END! 
1118 ! X =    379.239,  317.792,      3083.0,  0.0 ! !END! 
1119 ! X =    380.618,  317.871,      3230.0,  0.0 ! !END! 
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1120 ! X =    381.996,  317.951,      3108.0,  0.0 ! !END! 
1121 ! X =    383.374,  318.030,      3098.0,  0.0 ! !END! 
1122 ! X =    384.752,  318.110,      3027.0,  0.0 ! !END! 
1123 ! X =    386.131,  318.190,      2865.0,  0.0 ! !END! 
1124 ! X =    387.509,  318.271,      3168.0,  0.0 ! !END! 
1125 ! X =    388.887,  318.352,      3230.0,  0.0 ! !END! 
1126 ! X =    390.265,  318.433,      3112.0,  0.0 ! !END! 
1127 ! X =    391.643,  318.514,      2816.0,  0.0 ! !END! 
1128 ! X =    393.021,  318.596,      3291.0,  0.0 ! !END! 
1129 ! X =    394.399,  318.678,      3319.0,  0.0 ! !END! 
1130 ! X =    395.778,  318.760,      3388.0,  0.0 ! !END! 
1131 ! X =    397.156,  318.843,      3080.0,  0.0 ! !END! 
1132 ! X =    398.534,  318.925,      3001.0,  0.0 ! !END! 
1133 ! X =    399.912,  319.008,      3428.0,  0.0 ! !END! 
1134 ! X =    401.290,  319.092,      3495.0,  0.0 ! !END! 
1135 ! X =    402.668,  319.176,      3413.0,  0.0 ! !END! 
1136 ! X =    370.869,  319.119,      3168.0,  0.0 ! !END! 
1137 ! X =    372.247,  319.196,      3169.0,  0.0 ! !END! 
1138 ! X =    373.625,  319.274,      2833.0,  0.0 ! !END! 
1139 ! X =    375.003,  319.352,      2804.0,  0.0 ! !END! 
1140 ! X =    376.381,  319.430,      3213.0,  0.0 ! !END! 
1141 ! X =    377.759,  319.509,      3169.0,  0.0 ! !END! 
1142 ! X =    379.137,  319.587,      2969.0,  0.0 ! !END! 
1143 ! X =    380.514,  319.667,      2922.0,  0.0 ! !END! 
1144 ! X =    381.892,  319.746,      3068.0,  0.0 ! !END! 
1145 ! X =    383.270,  319.825,      3092.0,  0.0 ! !END! 
1146 ! X =    384.648,  319.905,      2804.0,  0.0 ! !END! 
1147 ! X =    386.026,  319.986,      3169.0,  0.0 ! !END! 
1148 ! X =    387.404,  320.066,      3225.0,  0.0 ! !END! 
1149 ! X =    388.781,  320.147,      3214.0,  0.0 ! !END! 
1150 ! X =    390.159,  320.228,      3217.0,  0.0 ! !END! 
1151 ! X =    391.537,  320.309,      3190.0,  0.0 ! !END! 
1152 ! X =    392.915,  320.391,      3306.0,  0.0 ! !END! 
1153 ! X =    394.292,  320.473,      3351.0,  0.0 ! !END! 
1154 ! X =    395.670,  320.555,      3385.0,  0.0 ! !END! 
1155 ! X =    397.048,  320.638,      3027.0,  0.0 ! !END! 
1156 ! X =    398.426,  320.720,      3322.0,  0.0 ! !END! 
1157 ! X =    399.803,  320.803,      3546.0,  0.0 ! !END! 
1158 ! X =    401.181,  320.887,      3492.0,  0.0 ! !END! 
1159 ! X =    402.558,  320.970,      3413.0,  0.0 ! !END! 
1160 ! X =    403.936,  321.054,      3383.0,  0.0 ! !END! 
1161 ! X =    372.146,  320.992,      3227.0,  0.0 ! !END! 
1162 ! X =    373.524,  321.069,      3048.0,  0.0 ! !END! 
1163 ! X =    374.901,  321.147,      2736.0,  0.0 ! !END! 
1164 ! X =    376.279,  321.226,      2792.0,  0.0 ! !END! 
1165 ! X =    377.656,  321.304,      2804.0,  0.0 ! !END! 
1166 ! X =    379.034,  321.383,      3203.0,  0.0 ! !END! 
1167 ! X =    380.411,  321.462,      3261.0,  0.0 ! !END! 
1168 ! X =    381.789,  321.541,      3233.0,  0.0 ! !END! 
1169 ! X =    383.166,  321.621,      3343.0,  0.0 ! !END! 
1170 ! X =    384.544,  321.701,      2960.0,  0.0 ! !END! 
1171 ! X =    385.921,  321.781,      2804.0,  0.0 ! !END! 
1172 ! X =    387.299,  321.861,      2865.0,  0.0 ! !END! 
1173 ! X =    388.676,  321.942,      3081.0,  0.0 ! !END! 
1174 ! X =    390.053,  322.023,      3306.0,  0.0 ! !END! 
1175 ! X =    391.431,  322.104,      3337.0,  0.0 ! !END! 
1176 ! X =    392.808,  322.186,      3350.0,  0.0 ! !END! 
1177 ! X =    394.186,  322.268,      3411.0,  0.0 ! !END! 
1178 ! X =    395.563,  322.350,      3352.0,  0.0 ! !END! 
1179 ! X =    396.940,  322.433,      3290.0,  0.0 ! !END! 
1180 ! X =    398.318,  322.515,      3473.0,  0.0 ! !END! 
1181 ! X =    399.695,  322.598,      3377.0,  0.0 ! !END! 
1182 ! X =    401.072,  322.682,      3403.0,  0.0 ! !END! 
1183 ! X =    402.449,  322.765,      3210.0,  0.0 ! !END! 
1184 ! X =    372.045,  322.787,      3268.0,  0.0 ! !END! 
1185 ! X =    373.422,  322.865,      3286.0,  0.0 ! !END! 
1186 ! X =    374.799,  322.943,      3158.0,  0.0 ! !END! 
1187 ! X =    376.177,  323.021,      3190.0,  0.0 ! !END! 
1188 ! X =    377.554,  323.099,      3230.0,  0.0 ! !END! 
1189 ! X =    378.931,  323.178,      3188.0,  0.0 ! !END! 
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1190 ! X =    380.308,  323.257,      3187.0,  0.0 ! !END! 
1191 ! X =    381.685,  323.336,      3327.0,  0.0 ! !END! 
1192 ! X =    383.062,  323.416,      3353.0,  0.0 ! !END! 
1193 ! X =    384.439,  323.496,      3053.0,  0.0 ! !END! 
1194 ! X =    385.817,  323.576,      3238.0,  0.0 ! !END! 
1195 ! X =    387.194,  323.656,      3251.0,  0.0 ! !END! 
1196 ! X =    388.571,  323.737,      3215.0,  0.0 ! !END! 
1197 ! X =    389.948,  323.818,      2926.0,  0.0 ! !END! 
1198 ! X =    391.325,  323.899,      3352.0,  0.0 ! !END! 
1199 ! X =    392.702,  323.981,      3384.0,  0.0 ! !END! 
1200 ! X =    394.079,  324.063,      3450.0,  0.0 ! !END! 
1201 ! X =    395.456,  324.145,      3418.0,  0.0 ! !END! 
1202 ! X =    396.833,  324.228,      3496.0,  0.0 ! !END! 
1203 ! X =    398.209,  324.310,      3413.0,  0.0 ! !END! 
1204 ! X =    370.567,  324.505,      3295.0,  0.0 ! !END! 
1205 ! X =    371.944,  324.583,      3261.0,  0.0 ! !END! 
1206 ! X =    373.321,  324.660,      3229.0,  0.0 ! !END! 
1207 ! X =    374.698,  324.738,      3291.0,  0.0 ! !END! 
1208 ! X =    376.075,  324.816,      3274.0,  0.0 ! !END! 
1209 ! X =    377.451,  324.895,      3261.0,  0.0 ! !END! 
1210 ! X =    378.828,  324.973,      3291.0,  0.0 ! !END! 
1211 ! X =    380.205,  325.052,      3362.0,  0.0 ! !END! 
1212 ! X =    381.582,  325.131,      3291.0,  0.0 ! !END! 
1213 ! X =    382.958,  325.211,      3284.0,  0.0 ! !END! 
1214 ! X =    384.335,  325.291,      3231.0,  0.0 ! !END! 
1215 ! X =    385.712,  325.371,      3352.0,  0.0 ! !END! 
1216 ! X =    387.089,  325.451,      3353.0,  0.0 ! !END! 
1217 ! X =    388.465,  325.532,      3250.0,  0.0 ! !END! 
1218 ! X =    389.842,  325.613,      3247.0,  0.0 ! !END! 
1219 ! X =    391.218,  325.694,      3126.0,  0.0 ! !END! 
1220 ! X =    392.595,  325.776,      3169.0,  0.0 ! !END! 
1221 ! X =    393.972,  325.858,      3304.0,  0.0 ! !END! 
1222 ! X =    395.348,  325.940,      3428.0,  0.0 ! !END! 
1223 ! X =    396.725,  326.023,      3596.0,  0.0 ! !END! 
1224 ! X =    398.101,  326.105,      3460.0,  0.0 ! !END! 
1225 ! X =    399.478,  326.188,      3453.0,  0.0 ! !END! 
1226 ! X =    400.854,  326.272,      3535.0,  0.0 ! !END! 
1227 ! X =    402.231,  326.355,      3277.0,  0.0 ! !END! 
1228 ! X =    403.607,  326.439,      3056.0,  0.0 ! !END! 
1229 ! X =    370.467,  326.301,      3273.0,  0.0 ! !END! 
1230 ! X =    371.843,  326.378,      3029.0,  0.0 ! !END! 
1231 ! X =    373.220,  326.455,      3177.0,  0.0 ! !END! 
1232 ! X =    374.596,  326.533,      3192.0,  0.0 ! !END! 
1233 ! X =    375.972,  326.611,      3229.0,  0.0 ! !END! 
1234 ! X =    377.349,  326.690,      3291.0,  0.0 ! !END! 
1235 ! X =    378.725,  326.768,      3139.0,  0.0 ! !END! 
1236 ! X =    380.102,  326.847,      2885.0,  0.0 ! !END! 
1237 ! X =    381.478,  326.927,      2864.0,  0.0 ! !END! 
1238 ! X =    382.854,  327.006,      3194.0,  0.0 ! !END! 
1239 ! X =    384.231,  327.086,      3230.0,  0.0 ! !END! 
1240 ! X =    385.607,  327.166,      3323.0,  0.0 ! !END! 
1241 ! X =    386.983,  327.247,      3359.0,  0.0 ! !END! 
1242 ! X =    388.360,  327.327,      3336.0,  0.0 ! !END! 
1243 ! X =    389.736,  327.408,      3339.0,  0.0 ! !END! 
1244 ! X =    391.112,  327.489,      3470.0,  0.0 ! !END! 
1245 ! X =    392.489,  327.571,      3384.0,  0.0 ! !END! 
1246 ! X =    393.865,  327.653,      3462.0,  0.0 ! !END! 
1247 ! X =    395.241,  327.735,      3426.0,  0.0 ! !END! 
1248 ! X =    396.617,  327.817,      3596.0,  0.0 ! !END! 
1249 ! X =    397.993,  327.900,      3291.0,  0.0 ! !END! 
1250 ! X =    399.370,  327.983,      3294.0,  0.0 ! !END! 
1251 ! X =    400.746,  328.066,      3099.0,  0.0 ! !END! 
1252 ! X =    402.122,  328.150,      2976.0,  0.0 ! !END! 
1253 ! X =    403.498,  328.234,      2864.0,  0.0 ! !END! 
1254 ! X =    404.874,  328.318,      2865.0,  0.0 ! !END! 
1255 ! X =    406.250,  328.402,      2807.0,  0.0 ! !END! 
1256 ! X =    368.990,  328.019,      3169.0,  0.0 ! !END! 
1257 ! X =    370.366,  328.096,      3121.0,  0.0 ! !END! 
1258 ! X =    371.742,  328.173,      3108.0,  0.0 ! !END! 
1259 ! X =    373.118,  328.251,      2843.0,  0.0 ! !END! 
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1260 ! X =    374.494,  328.328,      3086.0,  0.0 ! !END! 
1261 ! X =    375.870,  328.406,      3125.0,  0.0 ! !END! 
1262 ! X =    377.246,  328.485,      2770.0,  0.0 ! !END! 
1263 ! X =    378.623,  328.563,      2717.0,  0.0 ! !END! 
1264 ! X =    379.999,  328.642,      2962.0,  0.0 ! !END! 
1265 ! X =    381.375,  328.722,      3268.0,  0.0 ! !END! 
1266 ! X =    382.751,  328.801,      3409.0,  0.0 ! !END! 
1267 ! X =    384.127,  328.881,      3361.0,  0.0 ! !END! 
1268 ! X =    385.502,  328.961,      3355.0,  0.0 ! !END! 
1269 ! X =    386.878,  329.041,      3314.0,  0.0 ! !END! 
1270 ! X =    388.254,  329.122,      3326.0,  0.0 ! !END! 
1271 ! X =    389.630,  329.203,      3371.0,  0.0 ! !END! 
1272 ! X =    391.006,  329.284,      3348.0,  0.0 ! !END! 
1273 ! X =    392.382,  329.366,      3408.0,  0.0 ! !END! 
1274 ! X =    393.758,  329.448,      3208.0,  0.0 ! !END! 
1275 ! X =    395.134,  329.530,      3360.0,  0.0 ! !END! 
1276 ! X =    396.510,  329.612,      3532.0,  0.0 ! !END! 
1277 ! X =    397.885,  329.695,      3372.0,  0.0 ! !END! 
1278 ! X =    399.261,  329.778,      3195.0,  0.0 ! !END! 
1279 ! X =    400.637,  329.861,      3169.0,  0.0 ! !END! 
1280 ! X =    402.013,  329.945,      3159.0,  0.0 ! !END! 
1281 ! X =    403.388,  330.028,      3156.0,  0.0 ! !END! 
1282 ! X =    404.764,  330.113,      3048.0,  0.0 ! !END! 
1283 ! X =    367.514,  329.737,      3010.0,  0.0 ! !END! 
1284 ! X =    377.144,  330.280,      2596.0,  0.0 ! !END! 
1285 ! X =    378.520,  330.359,      3002.0,  0.0 ! !END! 
1286 ! X =    379.895,  330.437,      3397.0,  0.0 ! !END! 
1287 ! X =    381.271,  330.517,      3359.0,  0.0 ! !END! 
1288 ! X =    382.647,  330.596,      3118.0,  0.0 ! !END! 
1289 ! X =    384.022,  330.676,      3291.0,  0.0 ! !END! 
1290 ! X =    385.398,  330.756,      3400.0,  0.0 ! !END! 
1291 ! X =    386.773,  330.836,      2956.0,  0.0 ! !END! 
1292 ! X =    388.149,  330.917,      3035.0,  0.0 ! !END! 
1293 ! X =    389.524,  330.998,      3360.0,  0.0 ! !END! 
1294 ! X =    390.900,  331.079,      3411.0,  0.0 ! !END! 
1295 ! X =    392.275,  331.161,      3004.0,  0.0 ! !END! 
1296 ! X =    393.651,  331.243,      3312.0,  0.0 ! !END! 
1297 ! X =    395.026,  331.325,      3413.0,  0.0 ! !END! 
1298 ! X =    396.402,  331.407,      3534.0,  0.0 ! !END! 
1299 ! X =    397.777,  331.490,      3501.0,  0.0 ! !END! 
1300 ! X =    399.153,  331.573,      3545.0,  0.0 ! !END! 
1301 ! X =    400.528,  331.656,      3657.0,  0.0 ! !END! 
1302 ! X =    401.903,  331.739,      3284.0,  0.0 ! !END! 
1303 ! X =    403.279,  331.823,      3137.0,  0.0 ! !END! 
1304 ! X =    404.654,  331.907,      3120.0,  0.0 ! !END! 
1305 ! X =    377.042,  332.075,      2643.0,  0.0 ! !END! 
1306 ! X =    378.417,  332.154,      2875.0,  0.0 ! !END! 
1307 ! X =    379.792,  332.232,      2920.0,  0.0 ! !END! 
1308 ! X =    381.167,  332.312,      2884.0,  0.0 ! !END! 
1309 ! X =    382.543,  332.391,      3030.0,  0.0 ! !END! 
1310 ! X =    383.918,  332.471,      3418.0,  0.0 ! !END! 
1311 ! X =    385.293,  332.551,      3417.0,  0.0 ! !END! 
1312 ! X =    386.668,  332.631,      2894.0,  0.0 ! !END! 
1313 ! X =    388.043,  332.712,      2987.0,  0.0 ! !END! 
1314 ! X =    389.419,  332.793,      3323.0,  0.0 ! !END! 
1315 ! X =    390.794,  332.874,      3011.0,  0.0 ! !END! 
1316 ! X =    392.169,  332.956,      2980.0,  0.0 ! !END! 
1317 ! X =    393.544,  333.037,      3196.0,  0.0 ! !END! 
1318 ! X =    394.919,  333.119,      3162.0,  0.0 ! !END! 
1319 ! X =    396.294,  333.202,      3430.0,  0.0 ! !END! 
1320 ! X =    397.669,  333.284,      3474.0,  0.0 ! !END! 
1321 ! X =    399.044,  333.367,      3483.0,  0.0 ! !END! 
1322 ! X =    400.419,  333.450,      3484.0,  0.0 ! !END! 
1323 ! X =    401.794,  333.534,      3238.0,  0.0 ! !END! 
1324 ! X =    403.169,  333.618,      3242.0,  0.0 ! !END! 
1325 ! X =    404.544,  333.702,      3306.0,  0.0 ! !END! 
1326 ! X =    376.939,  333.870,      2597.0,  0.0 ! !END! 
1327 ! X =    378.314,  333.948,      2714.0,  0.0 ! !END! 
1328 ! X =    379.689,  334.027,      2857.0,  0.0 ! !END! 
1329 ! X =    381.064,  334.107,      2987.0,  0.0 ! !END! 
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1330 ! X =    382.439,  334.186,      3161.0,  0.0 ! !END! 
1331 ! X =    383.814,  334.266,      3420.0,  0.0 ! !END! 
1332 ! X =    385.188,  334.346,      3217.0,  0.0 ! !END! 
1333 ! X =    386.563,  334.426,      3047.0,  0.0 ! !END! 
1334 ! X =    387.938,  334.507,      2804.0,  0.0 ! !END! 
1335 ! X =    389.313,  334.588,      3249.0,  0.0 ! !END! 
1336 ! X =    393.437,  334.832,      3071.0,  0.0 ! !END! 
1337 ! X =    394.812,  334.914,      3399.0,  0.0 ! !END! 
1338 ! X =    396.187,  334.996,      3509.0,  0.0 ! !END! 
1339 ! X =    397.561,  335.079,      3437.0,  0.0 ! !END! 
1340 ! X =    398.936,  335.162,      3292.0,  0.0 ! !END! 
1341 ! X =    400.311,  335.245,      3439.0,  0.0 ! !END! 
1342 ! X =    401.685,  335.329,      3474.0,  0.0 ! !END! 
1343 ! X =    403.060,  335.412,      3565.0,  0.0 ! !END! 
1344 ! X =    404.434,  335.496,      3594.0,  0.0 ! !END! 
1345 ! X =    405.809,  335.581,      3622.0,  0.0 ! !END! 
1346 ! X =    379.586,  335.822,      3012.0,  0.0 ! !END! 
1347 ! X =    380.960,  335.901,      3190.0,  0.0 ! !END! 
1348 ! X =    382.335,  335.981,      3353.0,  0.0 ! !END! 
1349 ! X =    383.709,  336.061,      3139.0,  0.0 ! !END! 
1350 ! X =    385.084,  336.141,      3048.0,  0.0 ! !END! 
1351 ! X =    386.458,  336.221,      3028.0,  0.0 ! !END! 
1352 ! X =    387.833,  336.301,      2696.0,  0.0 ! !END! 
1353 ! X =    389.207,  336.382,      2743.0,  0.0 ! !END! 
1354 ! X =    390.581,  336.463,      2912.0,  0.0 ! !END! 
1355 ! X =    391.956,  336.545,      3046.0,  0.0 ! !END! 
1356 ! X =    393.330,  336.627,      3170.0,  0.0 ! !END! 
1357 ! X =    394.705,  336.709,      3342.0,  0.0 ! !END! 
1358 ! X =    396.079,  336.791,      3510.0,  0.0 ! !END! 
1359 ! X =    397.453,  336.874,      3494.0,  0.0 ! !END! 
1360 ! X =    398.827,  336.956,      3231.0,  0.0 ! !END! 
1361 ! X =    401.576,  337.123,      3211.0,  0.0 ! !END! 
1362 ! X =    402.950,  337.207,      3320.0,  0.0 ! !END! 
1363 ! X =    404.324,  337.291,      3454.0,  0.0 ! !END! 
1364 ! X =    382.231,  337.776,      3170.0,  0.0 ! !END! 
1365 ! X =    383.605,  337.855,      2956.0,  0.0 ! !END! 
1366 ! X =    384.979,  337.935,      2851.0,  0.0 ! !END! 
1367 ! X =    389.101,  338.177,      2975.0,  0.0 ! !END! 
1368 ! X =    390.475,  338.258,      3127.0,  0.0 ! !END! 
1369 ! X =    391.849,  338.340,      3182.0,  0.0 ! !END! 
1370 ! X =    393.223,  338.421,      3163.0,  0.0 ! !END! 
1371 ! X =    394.597,  338.503,      3347.0,  0.0 ! !END! 
1372 ! X =    395.971,  338.586,      3536.0,  0.0 ! !END! 
1373 ! X =    397.345,  338.668,      3351.0,  0.0 ! !END! 
1374 ! X =    398.719,  338.751,      3475.0,  0.0 ! !END! 
1375 ! X =    400.093,  338.834,      3475.0,  0.0 ! !END! 
1376 ! X =    386.248,  339.810,      2854.0,  0.0 ! !END! 
1377 ! X =    387.622,  339.891,      2940.0,  0.0 ! !END! 
1378 ! X =    388.995,  339.972,      3083.0,  0.0 ! !END! 
1379 ! X =    390.369,  340.053,      3217.0,  0.0 ! !END! 
1380 ! X =    391.743,  340.134,      3567.0,  0.0 ! !END! 
1381 ! X =    393.116,  340.216,      3530.0,  0.0 ! !END! 
1382 ! X =    394.490,  340.298,      3576.0,  0.0 ! !END! 
1383 ! X =    395.864,  340.380,      3261.0,  0.0 ! !END! 
1384 ! X =    397.237,  340.463,      3239.0,  0.0 ! !END! 
1385 ! X =    398.611,  340.545,      3477.0,  0.0 ! !END! 
1386 ! X =    399.984,  340.629,      3596.0,  0.0 ! !END! 
1387 ! X =    401.358,  340.712,      3245.0,  0.0 ! !END! 
1388 ! X =    402.731,  340.796,      3281.0,  0.0 ! !END! 
1389 ! X =    386.143,  341.605,      2900.0,  0.0 ! !END! 
1390 ! X =    387.516,  341.685,      3057.0,  0.0 ! !END! 
1391 ! X =    388.890,  341.766,      3161.0,  0.0 ! !END! 
1392 ! X =    390.263,  341.847,      3292.0,  0.0 ! !END! 
1393 ! X =    391.636,  341.929,      3139.0,  0.0 ! !END! 
1394 ! X =    393.009,  342.010,      3233.0,  0.0 ! !END! 
1395 ! X =    394.383,  342.092,      3250.0,  0.0 ! !END! 
1396 ! X =    395.756,  342.175,      3170.0,  0.0 ! !END! 
1397 ! X =    397.129,  342.257,      3227.0,  0.0 ! !END! 
1398 ! X =    398.502,  342.340,      3486.0,  0.0 ! !END! 
1399 ! X =    399.875,  342.423,      3414.0,  0.0 ! !END! 
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1400 ! X =    401.249,  342.506,      3351.0,  0.0 ! !END! 
1401 ! X =    402.622,  342.590,      3415.0,  0.0 ! !END! 
1402 ! X =    387.411,  343.480,      3052.0,  0.0 ! !END! 
1403 ! X =    388.784,  343.561,      3167.0,  0.0 ! !END! 
1404 ! X =    390.157,  343.642,      3236.0,  0.0 ! !END! 
1405 ! X =    391.530,  343.723,      3118.0,  0.0 ! !END! 
1406 ! X =    392.903,  343.805,      3048.0,  0.0 ! !END! 
1407 ! X =    394.275,  343.887,      3170.0,  0.0 ! !END! 
1408 ! X =    395.648,  343.969,      2983.0,  0.0 ! !END! 
1409 ! X =    397.021,  344.051,      3282.0,  0.0 ! !END! 
1410 ! X =    398.394,  344.134,      3597.0,  0.0 ! !END! 
1411 ! X =    399.767,  344.217,      3591.0,  0.0 ! !END! 
1412 ! X =    401.139,  344.301,      3505.0,  0.0 ! !END! 
1413 ! X =    402.512,  344.384,      3506.0,  0.0 ! !END! 
1414 ! X =    388.678,  345.355,      3130.0,  0.0 ! !END! 
1415 ! X =    390.051,  345.436,      3044.0,  0.0 ! !END! 
1416 ! X =    391.423,  345.518,      3014.0,  0.0 ! !END! 
1417 ! X =    392.796,  345.599,      2943.0,  0.0 ! !END! 
1418 ! X =    394.168,  345.681,      2959.0,  0.0 ! !END! 
1419 ! X =    395.541,  345.763,      3210.0,  0.0 ! !END! 
1420 ! X =    396.913,  345.846,      3256.0,  0.0 ! !END! 
1421 ! X =    398.286,  345.929,      3397.0,  0.0 ! !END! 
1422 ! X =    399.658,  346.012,      3378.0,  0.0 ! !END! 
1423 ! X =    401.030,  346.095,      3289.0,  0.0 ! !END! 
1424 ! X =    402.403,  346.179,      3414.0,  0.0 ! !END! 
1425 ! X =    392.689,  347.394,      2878.0,  0.0 ! !END! 
1426 ! X =    394.061,  347.475,      3081.0,  0.0 ! !END! 
1427 ! X =    395.433,  347.558,      3303.0,  0.0 ! !END! 
1428 ! X =    398.177,  347.723,      3323.0,  0.0 ! !END! 
1429 ! X =    399.549,  347.806,      3163.0,  0.0 ! !END! 
1430 ! X =    400.921,  347.889,      3327.0,  0.0 ! !END! 
1431 ! X =    398.069,  349.517,      3142.0,  0.0 ! !END! 
1432 ! X =    399.440,  349.600,      3100.0,  0.0 ! !END! 
1433 ! X =    400.812,  349.683,      3170.0,  0.0 ! !END! 
1434 ! X =    442.406,  100.516,      2809.0,  0.0 ! !END! 
1435 ! X =    443.830,  100.608,      3169.0,  0.0 ! !END! 
1436 ! X =    440.866,  102.226,      2804.0,  0.0 ! !END! 
1437 ! X =    442.289,  102.318,      2854.0,  0.0 ! !END! 
1438 ! X =    443.713,  102.410,      3369.0,  0.0 ! !END! 
1439 ! X =    445.136,  102.502,      3402.0,  0.0 ! !END! 
1440 ! X =    446.559,  102.595,      3344.0,  0.0 ! !END! 
1441 ! X =    440.750,  104.027,      2997.0,  0.0 ! !END! 
1442 ! X =    442.173,  104.119,      3263.0,  0.0 ! !END! 
1443 ! X =    443.596,  104.212,      3413.0,  0.0 ! !END! 
1444 ! X =    445.018,  104.304,      3413.0,  0.0 ! !END! 
1445 ! X =    446.441,  104.397,      3383.0,  0.0 ! !END! 
1446 ! X =    447.864,  104.490,      3281.0,  0.0 ! !END! 
1447 ! X =    439.212,  105.738,      3423.0,  0.0 ! !END! 
1448 ! X =    440.634,  105.829,      3353.0,  0.0 ! !END! 
1449 ! X =    442.056,  105.921,      3048.0,  0.0 ! !END! 
1450 ! X =    443.479,  106.013,      3350.0,  0.0 ! !END! 
1451 ! X =    447.746,  106.291,      3420.0,  0.0 ! !END! 
1452 ! X =    449.168,  106.385,      3657.0,  0.0 ! !END! 
1453 ! X =    437.674,  107.448,      3535.0,  0.0 ! !END! 
1454 ! X =    439.096,  107.539,      3470.0,  0.0 ! !END! 
1455 ! X =    440.518,  107.631,      3352.0,  0.0 ! !END! 
1456 ! X =    441.940,  107.723,      3333.0,  0.0 ! !END! 
1457 ! X =    443.362,  107.815,      3435.0,  0.0 ! !END! 
1458 ! X =    444.784,  107.907,      3611.0,  0.0 ! !END! 
1459 ! X =    446.206,  108.000,      3668.0,  0.0 ! !END! 
1460 ! X =    447.628,  108.093,      3530.0,  0.0 ! !END! 
1461 ! X =    449.050,  108.186,      3662.0,  0.0 ! !END! 
1462 ! X =    450.471,  108.280,      3718.0,  0.0 ! !END! 
1463 ! X =    436.137,  109.159,      3561.0,  0.0 ! !END! 
1464 ! X =    437.558,  109.250,      3596.0,  0.0 ! !END! 
1465 ! X =    438.980,  109.341,      3543.0,  0.0 ! !END! 
1466 ! X =    440.402,  109.432,      3477.0,  0.0 ! !END! 
1467 ! X =    441.823,  109.524,      3466.0,  0.0 ! !END! 
1468 ! X =    443.245,  109.616,      3724.0,  0.0 ! !END! 
1469 ! X =    444.666,  109.709,      3598.0,  0.0 ! !END! 
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1470 ! X =    446.088,  109.801,      3474.0,  0.0 ! !END! 
1471 ! X =    447.510,  109.894,      3569.0,  0.0 ! !END! 
1472 ! X =    448.931,  109.988,      3657.0,  0.0 ! !END! 
1473 ! X =    450.353,  110.081,      3483.0,  0.0 ! !END! 
1474 ! X =    437.443,  111.051,      3744.0,  0.0 ! !END! 
1475 ! X =    438.864,  111.142,      3902.0,  0.0 ! !END! 
1476 ! X =    440.285,  111.234,      3786.0,  0.0 ! !END! 
1477 ! X =    441.707,  111.326,      3840.0,  0.0 ! !END! 
1478 ! X =    443.128,  111.418,      3596.0,  0.0 ! !END! 
1479 ! X =    444.549,  111.510,      3535.0,  0.0 ! !END! 
1480 ! X =    445.970,  111.603,      3461.0,  0.0 ! !END! 
1481 ! X =    447.392,  111.696,      3352.0,  0.0 ! !END! 
1482 ! X =    448.813,  111.789,      3301.0,  0.0 ! !END! 
1483 ! X =    450.234,  111.883,      3313.0,  0.0 ! !END! 
1484 ! X =    451.655,  111.976,      3559.0,  0.0 ! !END! 
1485 ! X =    437.327,  112.853,      3870.0,  0.0 ! !END! 
1486 ! X =    438.748,  112.944,      3779.0,  0.0 ! !END! 
1487 ! X =    440.169,  113.035,      3583.0,  0.0 ! !END! 
1488 ! X =    441.590,  113.127,      3444.0,  0.0 ! !END! 
1489 ! X =    443.011,  113.219,      3535.0,  0.0 ! !END! 
1490 ! X =    444.432,  113.311,      3657.0,  0.0 ! !END! 
1491 ! X =    445.853,  113.404,      3474.0,  0.0 ! !END! 
1492 ! X =    447.274,  113.497,      3445.0,  0.0 ! !END! 
1493 ! X =    448.694,  113.590,      3303.0,  0.0 ! !END! 
1494 ! X =    450.115,  113.684,      3136.0,  0.0 ! !END! 
1495 ! X =    411.639,  113.064,      3367.0,  0.0 ! !END! 
1496 ! X =    413.060,  113.150,      3569.0,  0.0 ! !END! 
1497 ! X =    414.481,  113.236,      3730.0,  0.0 ! !END! 
1498 ! X =    435.792,  114.563,      3962.0,  0.0 ! !END! 
1499 ! X =    437.212,  114.654,      3810.0,  0.0 ! !END! 
1500 ! X =    438.633,  114.745,      3599.0,  0.0 ! !END! 
1501 ! X =    440.053,  114.837,      3642.0,  0.0 ! !END! 
1502 ! X =    441.474,  114.928,      3657.0,  0.0 ! !END! 
1503 ! X =    442.894,  115.020,      3465.0,  0.0 ! !END! 
1504 ! X =    444.315,  115.113,      3458.0,  0.0 ! !END! 
1505 ! X =    445.735,  115.205,      3392.0,  0.0 ! !END! 
1506 ! X =    447.156,  115.298,      3574.0,  0.0 ! !END! 
1507 ! X =    448.576,  115.392,      3557.0,  0.0 ! !END! 
1508 ! X =    411.530,  114.866,      3294.0,  0.0 ! !END! 
1509 ! X =    412.951,  114.951,      3540.0,  0.0 ! !END! 
1510 ! X =    414.371,  115.038,      3652.0,  0.0 ! !END! 
1511 ! X =    415.792,  115.124,      3805.0,  0.0 ! !END! 
1512 ! X =    417.212,  115.211,      3642.0,  0.0 ! !END! 
1513 ! X =    418.633,  115.298,      3944.0,  0.0 ! !END! 
1514 ! X =    420.053,  115.385,      3855.0,  0.0 ! !END! 
1515 ! X =    421.474,  115.473,      3450.0,  0.0 ! !END! 
1516 ! X =    422.894,  115.560,      3495.0,  0.0 ! !END! 
1517 ! X =    424.314,  115.649,      3677.0,  0.0 ! !END! 
1518 ! X =    425.735,  115.737,      3900.0,  0.0 ! !END! 
1519 ! X =    429.996,  116.004,      3962.0,  0.0 ! !END! 
1520 ! X =    434.256,  116.274,      3712.0,  0.0 ! !END! 
1521 ! X =    435.676,  116.365,      3815.0,  0.0 ! !END! 
1522 ! X =    437.097,  116.455,      3348.0,  0.0 ! !END! 
1523 ! X =    438.517,  116.547,      3962.0,  0.0 ! !END! 
1524 ! X =    439.937,  116.638,      3654.0,  0.0 ! !END! 
1525 ! X =    445.617,  117.007,      3191.0,  0.0 ! !END! 
1526 ! X =    447.037,  117.100,      3309.0,  0.0 ! !END! 
1527 ! X =    448.458,  117.193,      3600.0,  0.0 ! !END! 
1528 ! X =    411.422,  116.667,      3222.0,  0.0 ! !END! 
1529 ! X =    412.842,  116.753,      3328.0,  0.0 ! !END! 
1530 ! X =    414.262,  116.839,      3548.0,  0.0 ! !END! 
1531 ! X =    415.682,  116.926,      3811.0,  0.0 ! !END! 
1532 ! X =    417.102,  117.012,      3474.0,  0.0 ! !END! 
1533 ! X =    418.522,  117.099,      3975.0,  0.0 ! !END! 
1534 ! X =    419.942,  117.186,      3470.0,  0.0 ! !END! 
1535 ! X =    421.362,  117.274,      3363.0,  0.0 ! !END! 
1536 ! X =    422.782,  117.362,      3480.0,  0.0 ! !END! 
1537 ! X =    424.202,  117.450,      3783.0,  0.0 ! !END! 
1538 ! X =    425.622,  117.538,      3799.0,  0.0 ! !END! 
1539 ! X =    427.042,  117.627,      3551.0,  0.0 ! !END! 
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1540 ! X =    428.462,  117.716,      3454.0,  0.0 ! !END! 
1541 ! X =    429.882,  117.806,      3535.0,  0.0 ! !END! 
1542 ! X =    431.302,  117.895,      3945.0,  0.0 ! !END! 
1543 ! X =    432.722,  117.985,      3539.0,  0.0 ! !END! 
1544 ! X =    434.142,  118.075,      3581.0,  0.0 ! !END! 
1545 ! X =    435.561,  118.166,      3413.0,  0.0 ! !END! 
1546 ! X =    436.981,  118.257,      3291.0,  0.0 ! !END! 
1547 ! X =    438.401,  118.348,      3222.0,  0.0 ! !END! 
1548 ! X =    439.821,  118.439,      3657.0,  0.0 ! !END! 
1549 ! X =    441.241,  118.531,      3585.0,  0.0 ! !END! 
1550 ! X =    411.313,  118.469,      3200.0,  0.0 ! !END! 
1551 ! X =    412.733,  118.555,      3268.0,  0.0 ! !END! 
1552 ! X =    414.153,  118.641,      3456.0,  0.0 ! !END! 
1553 ! X =    415.572,  118.727,      3489.0,  0.0 ! !END! 
1554 ! X =    416.992,  118.814,      3452.0,  0.0 ! !END! 
1555 ! X =    418.412,  118.901,      3625.0,  0.0 ! !END! 
1556 ! X =    419.831,  118.988,      3525.0,  0.0 ! !END! 
1557 ! X =    421.251,  119.076,      3168.0,  0.0 ! !END! 
1558 ! X =    422.671,  119.163,      3484.0,  0.0 ! !END! 
1559 ! X =    424.090,  119.251,      3868.0,  0.0 ! !END! 
1560 ! X =    425.510,  119.340,      3657.0,  0.0 ! !END! 
1561 ! X =    426.929,  119.429,      3596.0,  0.0 ! !END! 
1562 ! X =    428.349,  119.518,      3347.0,  0.0 ! !END! 
1563 ! X =    429.768,  119.607,      3811.0,  0.0 ! !END! 
1564 ! X =    431.188,  119.697,      4104.0,  0.0 ! !END! 
1565 ! X =    432.608,  119.786,      4221.0,  0.0 ! !END! 
1566 ! X =    434.027,  119.877,      4023.0,  0.0 ! !END! 
1567 ! X =    435.446,  119.967,      3884.0,  0.0 ! !END! 
1568 ! X =    436.866,  120.058,      3752.0,  0.0 ! !END! 
1569 ! X =    438.285,  120.149,      3169.0,  0.0 ! !END! 
1570 ! X =    439.705,  120.240,      3474.0,  0.0 ! !END! 
1571 ! X =    441.124,  120.332,      3352.0,  0.0 ! !END! 
1572 ! X =    411.204,  120.271,      3265.0,  0.0 ! !END! 
1573 ! X =    412.624,  120.356,      3289.0,  0.0 ! !END! 
1574 ! X =    414.043,  120.442,      3214.0,  0.0 ! !END! 
1575 ! X =    415.463,  120.529,      3181.0,  0.0 ! !END! 
1576 ! X =    416.882,  120.615,      3395.0,  0.0 ! !END! 
1577 ! X =    418.301,  120.702,      3432.0,  0.0 ! !END! 
1578 ! X =    419.720,  120.789,      3342.0,  0.0 ! !END! 
1579 ! X =    421.140,  120.877,      3067.0,  0.0 ! !END! 
1580 ! X =    422.559,  120.965,      3407.0,  0.0 ! !END! 
1581 ! X =    423.978,  121.053,      3620.0,  0.0 ! !END! 
1582 ! X =    425.397,  121.141,      3450.0,  0.0 ! !END! 
1583 ! X =    426.817,  121.230,      3237.0,  0.0 ! !END! 
1584 ! X =    428.236,  121.319,      3653.0,  0.0 ! !END! 
1585 ! X =    429.655,  121.408,      3834.0,  0.0 ! !END! 
1586 ! X =    431.074,  121.498,      3910.0,  0.0 ! !END! 
1587 ! X =    432.493,  121.588,      3833.0,  0.0 ! !END! 
1588 ! X =    433.912,  121.678,      3477.0,  0.0 ! !END! 
1589 ! X =    435.331,  121.768,      3519.0,  0.0 ! !END! 
1590 ! X =    436.751,  121.859,      3362.0,  0.0 ! !END! 
1591 ! X =    438.170,  121.950,      3345.0,  0.0 ! !END! 
1592 ! X =    439.589,  122.041,      3188.0,  0.0 ! !END! 
1593 ! X =    441.008,  122.133,      3551.0,  0.0 ! !END! 
1594 ! X =    413.934,  122.244,      3166.0,  0.0 ! !END! 
1595 ! X =    415.353,  122.330,      3037.0,  0.0 ! !END! 
1596 ! X =    416.772,  122.417,      3068.0,  0.0 ! !END! 
1597 ! X =    418.191,  122.504,      3174.0,  0.0 ! !END! 
1598 ! X =    419.610,  122.591,      2917.0,  0.0 ! !END! 
1599 ! X =    421.028,  122.678,      3179.0,  0.0 ! !END! 
1600 ! X =    422.447,  122.766,      3391.0,  0.0 ! !END! 
1601 ! X =    423.866,  122.854,      3414.0,  0.0 ! !END! 
1602 ! X =    428.123,  123.120,      3535.0,  0.0 ! !END! 
1603 ! X =    429.541,  123.209,      4032.0,  0.0 ! !END! 
1604 ! X =    430.960,  123.299,      3975.0,  0.0 ! !END! 
1605 ! X =    432.379,  123.389,      3684.0,  0.0 ! !END! 
1606 ! X =    433.798,  123.479,      3670.0,  0.0 ! !END! 
1607 ! X =    436.635,  123.660,      3402.0,  0.0 ! !END! 
1608 ! X =    439.472,  123.843,      3419.0,  0.0 ! !END! 
1609 ! X =    413.824,  124.045,      2902.0,  0.0 ! !END! 
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1610 ! X =    415.243,  124.131,      2865.0,  0.0 ! !END! 
1611 ! X =    416.662,  124.218,      2864.0,  0.0 ! !END! 
1612 ! X =    418.080,  124.305,      3040.0,  0.0 ! !END! 
1613 ! X =    420.917,  124.480,      3203.0,  0.0 ! !END! 
1614 ! X =    422.336,  124.567,      3322.0,  0.0 ! !END! 
1615 ! X =    426.591,  124.832,      3599.0,  0.0 ! !END! 
1616 ! X =    428.010,  124.921,      3850.0,  0.0 ! !END! 
1617 ! X =    429.428,  125.011,      3909.0,  0.0 ! !END! 
1618 ! X =    430.846,  125.100,      3683.0,  0.0 ! !END! 
1619 ! X =    439.356,  125.643,      3142.0,  0.0 ! !END! 
1620 ! X =    440.775,  125.735,      3236.0,  0.0 ! !END! 
1621 ! X =    426.101,  222.354,      3403.0,  0.0 ! !END! 
1622 ! X =    420.396,  223.800,      3048.0,  0.0 ! !END! 
1623 ! X =    421.794,  223.887,      3484.0,  0.0 ! !END! 
1624 ! X =    423.191,  223.975,      3671.0,  0.0 ! !END! 
1625 ! X =    424.589,  224.063,      3779.0,  0.0 ! !END! 
1626 ! X =    425.987,  224.152,      3413.0,  0.0 ! !END! 
1627 ! X =    427.385,  224.241,      3914.0,  0.0 ! !END! 
1628 ! X =    428.782,  224.330,      3413.0,  0.0 ! !END! 
1629 ! X =    431.578,  224.509,      3510.0,  0.0 ! !END! 
1630 ! X =    421.681,  225.685,      3146.0,  0.0 ! !END! 
1631 ! X =    423.078,  225.773,      3657.0,  0.0 ! !END! 
1632 ! X =    424.476,  225.861,      4023.0,  0.0 ! !END! 
1633 ! X =    425.873,  225.950,      3779.0,  0.0 ! !END! 
1634 ! X =    427.270,  226.038,      3840.0,  0.0 ! !END! 
1635 ! X =    428.668,  226.127,      3718.0,  0.0 ! !END! 
1636 ! X =    430.065,  226.217,      3462.0,  0.0 ! !END! 
1637 ! X =    431.462,  226.307,      3928.0,  0.0 ! !END! 
1638 ! X =    418.774,  227.308,      3322.0,  0.0 ! !END! 
1639 ! X =    420.171,  227.395,      3759.0,  0.0 ! !END! 
1640 ! X =    421.568,  227.483,      3465.0,  0.0 ! !END! 
1641 ! X =    422.965,  227.570,      3406.0,  0.0 ! !END! 
1642 ! X =    424.362,  227.659,      3596.0,  0.0 ! !END! 
1643 ! X =    425.759,  227.747,      3819.0,  0.0 ! !END! 
1644 ! X =    427.156,  227.836,      3779.0,  0.0 ! !END! 
1645 ! X =    428.553,  227.925,      3703.0,  0.0 ! !END! 
1646 ! X =    429.950,  228.014,      3962.0,  0.0 ! !END! 
1647 ! X =    431.347,  228.104,      3719.0,  0.0 ! !END! 
1648 ! X =    415.868,  228.932,      3622.0,  0.0 ! !END! 
1649 ! X =    417.265,  229.018,      3169.0,  0.0 ! !END! 
1650 ! X =    418.661,  229.105,      3501.0,  0.0 ! !END! 
1651 ! X =    420.058,  229.193,      3664.0,  0.0 ! !END! 
1652 ! X =    421.455,  229.280,      3726.0,  0.0 ! !END! 
1653 ! X =    422.852,  229.368,      3567.0,  0.0 ! !END! 
1654 ! X =    424.248,  229.456,      3580.0,  0.0 ! !END! 
1655 ! X =    425.645,  229.545,      3729.0,  0.0 ! !END! 
1656 ! X =    427.041,  229.633,      3551.0,  0.0 ! !END! 
1657 ! X =    428.438,  229.722,      3857.0,  0.0 ! !END! 
1658 ! X =    429.835,  229.812,      3977.0,  0.0 ! !END! 
1659 ! X =    431.231,  229.901,      3584.0,  0.0 ! !END! 
1660 ! X =    414.360,  230.643,      3282.0,  0.0 ! !END! 
1661 ! X =    415.756,  230.729,      3593.0,  0.0 ! !END! 
1662 ! X =    417.153,  230.816,      3657.0,  0.0 ! !END! 
1663 ! X =    418.549,  230.903,      3606.0,  0.0 ! !END! 
1664 ! X =    419.946,  230.990,      3858.0,  0.0 ! !END! 
1665 ! X =    421.342,  231.078,      3518.0,  0.0 ! !END! 
1666 ! X =    422.738,  231.166,      3266.0,  0.0 ! !END! 
1667 ! X =    424.135,  231.254,      3703.0,  0.0 ! !END! 
1668 ! X =    425.531,  231.342,      3962.0,  0.0 ! !END! 
1669 ! X =    426.927,  231.431,      3230.0,  0.0 ! !END! 
1670 ! X =    428.323,  231.520,      3535.0,  0.0 ! !END! 
1671 ! X =    431.116,  231.699,      3535.0,  0.0 ! !END! 
1672 ! X =    432.512,  231.789,      3474.0,  0.0 ! !END! 
1673 ! X =    414.249,  232.440,      3635.0,  0.0 ! !END! 
1674 ! X =    415.645,  232.527,      3474.0,  0.0 ! !END! 
1675 ! X =    417.041,  232.613,      3751.0,  0.0 ! !END! 
1676 ! X =    418.437,  232.700,      3535.0,  0.0 ! !END! 
1677 ! X =    419.833,  232.788,      3636.0,  0.0 ! !END! 
1678 ! X =    421.229,  232.875,      3861.0,  0.0 ! !END! 
1679 ! X =    422.625,  232.963,      3230.0,  0.0 ! !END! 
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1680 ! X =    424.021,  233.051,      3433.0,  0.0 ! !END! 
1681 ! X =    425.417,  233.139,      3931.0,  0.0 ! !END! 
1682 ! X =    426.813,  233.228,      3169.0,  0.0 ! !END! 
1683 ! X =    428.209,  233.317,      3607.0,  0.0 ! !END! 
1684 ! X =    429.604,  233.406,      3986.0,  0.0 ! !END! 
1685 ! X =    431.000,  233.496,      3810.0,  0.0 ! !END! 
1686 ! X =    432.396,  233.586,      3352.0,  0.0 ! !END! 
1687 ! X =    411.347,  234.066,      3410.0,  0.0 ! !END! 
1688 ! X =    412.742,  234.152,      3585.0,  0.0 ! !END! 
1689 ! X =    414.138,  234.238,      3442.0,  0.0 ! !END! 
1690 ! X =    415.534,  234.324,      3570.0,  0.0 ! !END! 
1691 ! X =    416.929,  234.411,      3577.0,  0.0 ! !END! 
1692 ! X =    418.325,  234.498,      3922.0,  0.0 ! !END! 
1693 ! X =    419.721,  234.585,      3332.0,  0.0 ! !END! 
1694 ! X =    421.116,  234.673,      4118.0,  0.0 ! !END! 
1695 ! X =    422.512,  234.760,      3352.0,  0.0 ! !END! 
1696 ! X =    423.907,  234.848,      3321.0,  0.0 ! !END! 
1697 ! X =    425.303,  234.937,      3632.0,  0.0 ! !END! 
1698 ! X =    426.698,  235.025,      3291.0,  0.0 ! !END! 
1699 ! X =    428.094,  235.114,      3230.0,  0.0 ! !END! 
1700 ! X =    429.489,  235.204,      3963.0,  0.0 ! !END! 
1701 ! X =    430.885,  235.293,      3596.0,  0.0 ! !END! 
1702 ! X =    432.280,  235.383,      3352.0,  0.0 ! !END! 
1703 ! X =    407.050,  235.608,      3101.0,  0.0 ! !END! 
1704 ! X =    408.446,  235.693,      3286.0,  0.0 ! !END! 
1705 ! X =    411.236,  235.864,      3382.0,  0.0 ! !END! 
1706 ! X =    412.632,  235.949,      3340.0,  0.0 ! !END! 
1707 ! X =    414.027,  236.035,      3217.0,  0.0 ! !END! 
1708 ! X =    415.422,  236.122,      3323.0,  0.0 ! !END! 
1709 ! X =    416.818,  236.208,      3646.0,  0.0 ! !END! 
1710 ! X =    418.213,  236.295,      3962.0,  0.0 ! !END! 
1711 ! X =    419.608,  236.382,      3108.0,  0.0 ! !END! 
1712 ! X =    421.003,  236.470,      3647.0,  0.0 ! !END! 
1713 ! X =    422.398,  236.558,      3511.0,  0.0 ! !END! 
1714 ! X =    423.794,  236.646,      3048.0,  0.0 ! !END! 
1715 ! X =    425.189,  236.734,      3568.0,  0.0 ! !END! 
1716 ! X =    426.584,  236.823,      3405.0,  0.0 ! !END! 
1717 ! X =    427.979,  236.912,      2984.0,  0.0 ! !END! 
1718 ! X =    429.374,  237.001,      3631.0,  0.0 ! !END! 
1719 ! X =    430.769,  237.090,      3429.0,  0.0 ! !END! 
1720 ! X =    432.164,  237.180,      3184.0,  0.0 ! !END! 
1721 ! X =    398.571,  236.903,      2868.0,  0.0 ! !END! 
1722 ! X =    399.966,  236.986,      3187.0,  0.0 ! !END! 
1723 ! X =    401.361,  237.069,      2981.0,  0.0 ! !END! 
1724 ! X =    402.756,  237.153,      2939.0,  0.0 ! !END! 
1725 ! X =    404.151,  237.237,      3352.0,  0.0 ! !END! 
1726 ! X =    405.546,  237.321,      3291.0,  0.0 ! !END! 
1727 ! X =    406.941,  237.406,      3545.0,  0.0 ! !END! 
1728 ! X =    408.336,  237.490,      3650.0,  0.0 ! !END! 
1729 ! X =    409.731,  237.576,      3426.0,  0.0 ! !END! 
1730 ! X =    411.126,  237.661,      3459.0,  0.0 ! !END! 
1731 ! X =    412.521,  237.747,      3485.0,  0.0 ! !END! 
1732 ! X =    413.916,  237.833,      3795.0,  0.0 ! !END! 
1733 ! X =    415.311,  237.919,      3585.0,  0.0 ! !END! 
1734 ! X =    416.706,  238.006,      3455.0,  0.0 ! !END! 
1735 ! X =    418.101,  238.092,      3572.0,  0.0 ! !END! 
1736 ! X =    419.496,  238.180,      3504.0,  0.0 ! !END! 
1737 ! X =    420.890,  238.267,      2989.0,  0.0 ! !END! 
1738 ! X =    422.285,  238.355,      3127.0,  0.0 ! !END! 
1739 ! X =    423.680,  238.443,      2897.0,  0.0 ! !END! 
1740 ! X =    425.075,  238.531,      3278.0,  0.0 ! !END! 
1741 ! X =    426.470,  238.620,      3686.0,  0.0 ! !END! 
1742 ! X =    427.864,  238.709,      2972.0,  0.0 ! !END! 
1743 ! X =    429.259,  238.798,      3088.0,  0.0 ! !END! 
1744 ! X =    430.654,  238.887,      3169.0,  0.0 ! !END! 
1745 ! X =    397.069,  238.617,      2855.0,  0.0 ! !END! 
1746 ! X =    398.464,  238.700,      3280.0,  0.0 ! !END! 
1747 ! X =    399.859,  238.783,      3190.0,  0.0 ! !END! 
1748 ! X =    401.253,  238.867,      3562.0,  0.0 ! !END! 
1749 ! X =    402.648,  238.950,      3413.0,  0.0 ! !END! 
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1750 ! X =    404.043,  239.034,      3474.0,  0.0 ! !END! 
1751 ! X =    405.437,  239.118,      3518.0,  0.0 ! !END! 
1752 ! X =    406.832,  239.203,      3718.0,  0.0 ! !END! 
1753 ! X =    408.227,  239.288,      3484.0,  0.0 ! !END! 
1754 ! X =    409.621,  239.373,      3697.0,  0.0 ! !END! 
1755 ! X =    411.016,  239.458,      3795.0,  0.0 ! !END! 
1756 ! X =    412.410,  239.544,      3911.0,  0.0 ! !END! 
1757 ! X =    413.805,  239.630,      3406.0,  0.0 ! !END! 
1758 ! X =    415.200,  239.716,      3313.0,  0.0 ! !END! 
1759 ! X =    416.594,  239.803,      3668.0,  0.0 ! !END! 
1760 ! X =    417.989,  239.890,      3793.0,  0.0 ! !END! 
1761 ! X =    419.383,  239.977,      3615.0,  0.0 ! !END! 
1762 ! X =    420.777,  240.064,      3756.0,  0.0 ! !END! 
1763 ! X =    422.172,  240.152,      3403.0,  0.0 ! !END! 
1764 ! X =    423.566,  240.240,      2954.0,  0.0 ! !END! 
1765 ! X =    424.961,  240.328,      2939.0,  0.0 ! !END! 
1766 ! X =    426.355,  240.417,      3569.0,  0.0 ! !END! 
1767 ! X =    427.750,  240.506,      3137.0,  0.0 ! !END! 
1768 ! X =    429.144,  240.595,      2989.0,  0.0 ! !END! 
1769 ! X =    396.963,  240.415,      2929.0,  0.0 ! !END! 
1770 ! X =    398.357,  240.498,      2996.0,  0.0 ! !END! 
1771 ! X =    399.751,  240.581,      3047.0,  0.0 ! !END! 
1772 ! X =    401.146,  240.664,      3169.0,  0.0 ! !END! 
1773 ! X =    402.540,  240.748,      3667.0,  0.0 ! !END! 
1774 ! X =    403.934,  240.832,      3535.0,  0.0 ! !END! 
1775 ! X =    405.329,  240.916,      3171.0,  0.0 ! !END! 
1776 ! X =    406.723,  241.000,      3413.0,  0.0 ! !END! 
1777 ! X =    408.117,  241.085,      3474.0,  0.0 ! !END! 
1778 ! X =    409.511,  241.170,      3901.0,  0.0 ! !END! 
1779 ! X =    410.906,  241.256,      3962.0,  0.0 ! !END! 
1780 ! X =    412.300,  241.341,      3613.0,  0.0 ! !END! 
1781 ! X =    413.694,  241.427,      3735.0,  0.0 ! !END! 
1782 ! X =    415.088,  241.514,      3274.0,  0.0 ! !END! 
1783 ! X =    416.482,  241.600,      3471.0,  0.0 ! !END! 
1784 ! X =    417.876,  241.687,      3840.0,  0.0 ! !END! 
1785 ! X =    419.271,  241.774,      3849.0,  0.0 ! !END! 
1786 ! X =    420.665,  241.861,      3354.0,  0.0 ! !END! 
1787 ! X =    422.059,  241.949,      3787.0,  0.0 ! !END! 
1788 ! X =    423.453,  242.037,      3352.0,  0.0 ! !END! 
1789 ! X =    396.856,  242.212,      2633.0,  0.0 ! !END! 
1790 ! X =    398.250,  242.295,      3009.0,  0.0 ! !END! 
1791 ! X =    399.644,  242.378,      3290.0,  0.0 ! !END! 
1792 ! X =    401.038,  242.461,      3291.0,  0.0 ! !END! 
1793 ! X =    402.432,  242.545,      3596.0,  0.0 ! !END! 
1794 ! X =    403.826,  242.629,      3383.0,  0.0 ! !END! 
1795 ! X =    405.220,  242.713,      3048.0,  0.0 ! !END! 
1796 ! X =    406.614,  242.798,      3047.0,  0.0 ! !END! 
1797 ! X =    408.008,  242.882,      3230.0,  0.0 ! !END! 
1798 ! X =    409.402,  242.968,      4023.0,  0.0 ! !END! 
1799 ! X =    410.795,  243.053,      3760.0,  0.0 ! !END! 
1800 ! X =    412.189,  243.139,      3640.0,  0.0 ! !END! 
1801 ! X =    413.583,  243.225,      3223.0,  0.0 ! !END! 
1802 ! X =    414.977,  243.311,      3212.0,  0.0 ! !END! 
1803 ! X =    416.371,  243.397,      3532.0,  0.0 ! !END! 
1804 ! X =    417.764,  243.484,      3574.0,  0.0 ! !END! 
1805 ! X =    419.158,  243.571,      3933.0,  0.0 ! !END! 
1806 ! X =    420.552,  243.659,      3657.0,  0.0 ! !END! 
1807 ! X =    421.945,  243.746,      3207.0,  0.0 ! !END! 
1808 ! X =    423.339,  243.834,      3461.0,  0.0 ! !END! 
1809 ! X =    424.733,  243.923,      2987.0,  0.0 ! !END! 
1810 ! X =    398.143,  244.093,      2706.0,  0.0 ! !END! 
1811 ! X =    399.537,  244.176,      3320.0,  0.0 ! !END! 
1812 ! X =    400.930,  244.259,      3423.0,  0.0 ! !END! 
1813 ! X =    402.324,  244.342,      3342.0,  0.0 ! !END! 
1814 ! X =    403.718,  244.426,      2991.0,  0.0 ! !END! 
1815 ! X =    405.111,  244.511,      2856.0,  0.0 ! !END! 
1816 ! X =    406.505,  244.595,      3433.0,  0.0 ! !END! 
1817 ! X =    407.898,  244.680,      3616.0,  0.0 ! !END! 
1818 ! X =    409.292,  244.765,      3718.0,  0.0 ! !END! 
1819 ! X =    410.685,  244.850,      3699.0,  0.0 ! !END! 
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1820 ! X =    412.079,  244.936,      3718.0,  0.0 ! !END! 
1821 ! X =    413.472,  245.022,      3245.0,  0.0 ! !END! 
1822 ! X =    414.865,  245.108,      2804.0,  0.0 ! !END! 
1823 ! X =    416.259,  245.194,      3779.0,  0.0 ! !END! 
1824 ! X =    417.652,  245.281,      3291.0,  0.0 ! !END! 
1825 ! X =    419.046,  245.368,      3764.0,  0.0 ! !END! 
1826 ! X =    420.439,  245.456,      3630.0,  0.0 ! !END! 
1827 ! X =    421.832,  245.543,      3535.0,  0.0 ! !END! 
1828 ! X =    423.225,  245.631,      2899.0,  0.0 ! !END! 
1829 ! X =    424.619,  245.719,      3062.0,  0.0 ! !END! 
1830 ! X =    426.012,  245.808,      2682.0,  0.0 ! !END! 
1831 ! X =    398.036,  245.890,      2560.0,  0.0 ! !END! 
1832 ! X =    399.430,  245.973,      2985.0,  0.0 ! !END! 
1833 ! X =    400.823,  246.056,      3365.0,  0.0 ! !END! 
1834 ! X =    402.216,  246.140,      3105.0,  0.0 ! !END! 
1835 ! X =    403.609,  246.224,      2620.0,  0.0 ! !END! 
1836 ! X =    405.002,  246.308,      3037.0,  0.0 ! !END! 
1837 ! X =    406.396,  246.392,      3689.0,  0.0 ! !END! 
1838 ! X =    407.789,  246.477,      3474.0,  0.0 ! !END! 
1839 ! X =    409.182,  246.562,      3229.0,  0.0 ! !END! 
1840 ! X =    410.575,  246.647,      3718.0,  0.0 ! !END! 
1841 ! X =    411.968,  246.733,      3352.0,  0.0 ! !END! 
1842 ! X =    413.361,  246.819,      3246.0,  0.0 ! !END! 
1843 ! X =    414.754,  246.905,      2743.0,  0.0 ! !END! 
1844 ! X =    416.147,  246.991,      3657.0,  0.0 ! !END! 
1845 ! X =    417.540,  247.078,      3108.0,  0.0 ! !END! 
1846 ! X =    399.322,  247.770,      3286.0,  0.0 ! !END! 
1847 ! X =    400.715,  247.853,      3108.0,  0.0 ! !END! 
1848 ! X =    402.108,  247.937,      2548.0,  0.0 ! !END! 
1849 ! X =    403.501,  248.021,      3118.0,  0.0 ! !END! 
1850 ! X =    404.894,  248.105,      3504.0,  0.0 ! !END! 
1851 ! X =    406.286,  248.189,      3728.0,  0.0 ! !END! 
1852 ! X =    407.679,  248.274,      3352.0,  0.0 ! !END! 
1853 ! X =    409.072,  248.359,      3048.0,  0.0 ! !END! 
1854 ! X =    410.465,  248.444,      3484.0,  0.0 ! !END! 
1855 ! X =    411.857,  248.530,      3443.0,  0.0 ! !END! 
1856 ! X =    413.250,  248.616,      3203.0,  0.0 ! !END! 
1857 ! X =    414.643,  248.702,      2743.0,  0.0 ! !END! 
1858 ! X =    416.035,  248.788,      2712.0,  0.0 ! !END! 
1859 ! X =    417.428,  248.875,      2751.0,  0.0 ! !END! 
1860 ! X =    399.215,  249.567,      3058.0,  0.0 ! !END! 
1861 ! X =    400.608,  249.651,      2575.0,  0.0 ! !END! 
1862 ! X =    402.000,  249.734,      2844.0,  0.0 ! !END! 
1863 ! X =    403.392,  249.818,      3193.0,  0.0 ! !END! 
1864 ! X =    404.785,  249.902,      3494.0,  0.0 ! !END! 
1865 ! X =    406.177,  249.986,      3449.0,  0.0 ! !END! 
1866 ! X =    407.570,  250.071,      3242.0,  0.0 ! !END! 
1867 ! X =    408.962,  250.156,      2864.0,  0.0 ! !END! 
1868 ! X =    410.354,  250.241,      3261.0,  0.0 ! !END! 
1869 ! X =    411.747,  250.327,      3139.0,  0.0 ! !END! 
1870 ! X =    413.139,  250.413,      3261.0,  0.0 ! !END! 
1871 ! X =    414.531,  250.499,      3139.0,  0.0 ! !END! 
1872 ! X =    415.924,  250.585,      3087.0,  0.0 ! !END! 
1873 ! X =    400.500,  251.448,      2619.0,  0.0 ! !END! 
1874 ! X =    401.892,  251.531,      2981.0,  0.0 ! !END! 
1875 ! X =    403.284,  251.615,      3580.0,  0.0 ! !END! 
1876 ! X =    404.676,  251.699,      3665.0,  0.0 ! !END! 
1877 ! X =    406.068,  251.784,      3341.0,  0.0 ! !END! 
1878 ! X =    407.460,  251.868,      3117.0,  0.0 ! !END! 
1879 ! X =    410.244,  252.038,      2748.0,  0.0 ! !END! 
1880 ! X =    413.028,  252.210,      2857.0,  0.0 ! !END! 
1881 ! X =    414.420,  252.296,      3048.0,  0.0 ! !END! 
1882 ! X =    415.812,  252.382,      2682.0,  0.0 ! !END! 
1883 ! X =    400.392,  253.245,      2782.0,  0.0 ! !END! 
1884 ! X =    401.784,  253.328,      3048.0,  0.0 ! !END! 
1885 ! X =    403.176,  253.412,      3272.0,  0.0 ! !END! 
1886 ! X =    404.567,  253.496,      3351.0,  0.0 ! !END! 
1887 ! X =    405.959,  253.581,      3119.0,  0.0 ! !END! 
1888 ! X =    407.351,  253.665,      2942.0,  0.0 ! !END! 
1889 ! X =    398.893,  254.959,      2880.0,  0.0 ! !END! 
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1890 ! X =    400.285,  255.042,      3534.0,  0.0 ! !END! 
1891 ! X =    401.676,  255.125,      3739.0,  0.0 ! !END! 
1892 ! X =    403.067,  255.209,      3474.0,  0.0 ! !END! 
1893 ! X =    404.459,  255.293,      3200.0,  0.0 ! !END! 
1894 ! X =    405.850,  255.377,      3105.0,  0.0 ! !END! 
1895 ! X =    398.786,  256.756,      2586.0,  0.0 ! !END! 
1896 ! X =    400.177,  256.839,      2965.0,  0.0 ! !END! 
1897 ! X =    401.568,  256.922,      3332.0,  0.0 ! !END! 
1898 ! X =    402.959,  257.006,      3108.0,  0.0 ! !END! 
1899 ! X =    400.070,  258.636,      2444.0,  0.0 ! !END! 
1900 ! X =    425.148,   55.983,    2829.0,  0.0 ! !END! 
1901 ! X =    426.581,   56.072,    3030.0,  0.0 ! !END! 
1902 ! X =    377.758,   55.030,    2891.0,  0.0 ! !END! 
1903 ! X =    379.191,   55.109,    2605.0,  0.0 ! !END! 
1904 ! X =    423.604,   57.699,    3328.0,  0.0 ! !END! 
1905 ! X =    425.036,   57.787,    2926.0,  0.0 ! !END! 
1906 ! X =    426.469,   57.876,    3048.0,  0.0 ! !END! 
1907 ! X =    377.659,   56.834,    3060.0,  0.0 ! !END! 
1908 ! X =    379.091,   56.913,    2649.0,  0.0 ! !END! 
1909 ! X =    386.254,   57.311,    2865.0,  0.0 ! !END! 
1910 ! X =    420.629,   59.327,    3039.0,  0.0 ! !END! 
1911 ! X =    422.061,   59.415,    3555.0,  0.0 ! !END! 
1912 ! X =    423.493,   59.503,    3420.0,  0.0 ! !END! 
1913 ! X =    424.925,   59.591,    3059.0,  0.0 ! !END! 
1914 ! X =    426.357,   59.679,    3314.0,  0.0 ! !END! 
1915 ! X =    427.789,   59.768,    3360.0,  0.0 ! !END! 
1916 ! X =    429.221,   59.858,    3024.0,  0.0 ! !END! 
1917 ! X =    430.653,   59.947,    3081.0,  0.0 ! !END! 
1918 ! X =    368.966,   58.173,    2727.0,  0.0 ! !END! 
1919 ! X =    376.128,   58.560,    3477.0,  0.0 ! !END! 
1920 ! X =    377.560,   58.639,    3137.0,  0.0 ! !END! 
1921 ! X =    378.992,   58.718,    2686.0,  0.0 ! !END! 
1922 ! X =    389.017,   59.277,    2690.0,  0.0 ! !END! 
1923 ! X =    390.449,   59.358,    2902.0,  0.0 ! !END! 
1924 ! X =    391.881,   59.440,    3247.0,  0.0 ! !END! 
1925 ! X =    421.950,   61.218,    3226.0,  0.0 ! !END! 
1926 ! X =    423.382,   61.306,    3474.0,  0.0 ! !END! 
1927 ! X =    424.814,   61.395,    3351.0,  0.0 ! !END! 
1928 ! X =    426.245,   61.483,    3622.0,  0.0 ! !END! 
1929 ! X =    427.677,   61.572,    3269.0,  0.0 ! !END! 
1930 ! X =    429.108,   61.661,    3596.0,  0.0 ! !END! 
1931 ! X =    430.540,   61.751,    3436.0,  0.0 ! !END! 
1932 ! X =    431.972,   61.840,    3210.0,  0.0 ! !END! 
1933 ! X =    368.869,   59.977,    3014.0,  0.0 ! !END! 
1934 ! X =    370.301,   60.054,    2684.0,  0.0 ! !END! 
1935 ! X =    376.029,   60.365,    3407.0,  0.0 ! !END! 
1936 ! X =    377.461,   60.443,    3169.0,  0.0 ! !END! 
1937 ! X =    378.893,   60.522,    2944.0,  0.0 ! !END! 
1938 ! X =    380.324,   60.601,    2534.0,  0.0 ! !END! 
1939 ! X =    381.756,   60.680,    2653.0,  0.0 ! !END! 
1940 ! X =    387.483,   61.000,    3139.0,  0.0 ! !END! 
1941 ! X =    388.915,   61.081,    2721.0,  0.0 ! !END! 
1942 ! X =    390.347,   61.162,    2682.0,  0.0 ! !END! 
1943 ! X =    391.778,   61.244,    3392.0,  0.0 ! !END! 
1944 ! X =    393.210,   61.325,    3449.0,  0.0 ! !END! 
1945 ! X =    421.840,   63.022,    3350.0,  0.0 ! !END! 
1946 ! X =    423.271,   63.110,    3694.0,  0.0 ! !END! 
1947 ! X =    424.702,   63.198,    3665.0,  0.0 ! !END! 
1948 ! X =    426.134,   63.287,    3474.0,  0.0 ! !END! 
1949 ! X =    427.565,   63.376,    3327.0,  0.0 ! !END! 
1950 ! X =    428.996,   63.465,    3657.0,  0.0 ! !END! 
1951 ! X =    430.427,   63.554,    3533.0,  0.0 ! !END! 
1952 ! X =    431.858,   63.644,    3169.0,  0.0 ! !END! 
1953 ! X =    433.290,   63.734,    2832.0,  0.0 ! !END! 
1954 ! X =    434.721,   63.824,    2865.0,  0.0 ! !END! 
1955 ! X =    436.152,   63.915,    3654.0,  0.0 ! !END! 
1956 ! X =    437.583,   64.006,    3243.0,  0.0 ! !END! 
1957 ! X =    370.204,   61.858,    3077.0,  0.0 ! !END! 
1958 ! X =    371.636,   61.936,    3048.0,  0.0 ! !END! 
1959 ! X =    373.067,   62.013,    3379.0,  0.0 ! !END! 
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1960 ! X =    374.499,   62.091,    3527.0,  0.0 ! !END! 
1961 ! X =    375.930,   62.169,    3718.0,  0.0 ! !END! 
1962 ! X =    377.362,   62.247,    3588.0,  0.0 ! !END! 
1963 ! X =    378.793,   62.326,    3104.0,  0.0 ! !END! 
1964 ! X =    380.225,   62.405,    2682.0,  0.0 ! !END! 
1965 ! X =    381.656,   62.484,    2526.0,  0.0 ! !END! 
1966 ! X =    388.813,   62.885,    3328.0,  0.0 ! !END! 
1967 ! X =    390.244,   62.966,    2521.0,  0.0 ! !END! 
1968 ! X =    391.676,   63.048,    2682.0,  0.0 ! !END! 
1969 ! X =    393.107,   63.129,    3366.0,  0.0 ! !END! 
1970 ! X =    394.538,   63.211,    3459.0,  0.0 ! !END! 
1971 ! X =    417.436,   64.564,    3273.0,  0.0 ! !END! 
1972 ! X =    418.867,   64.651,    3311.0,  0.0 ! !END! 
1973 ! X =    420.298,   64.738,    2836.0,  0.0 ! !END! 
1974 ! X =    421.729,   64.826,    3271.0,  0.0 ! !END! 
1975 ! X =    423.160,   64.913,    3414.0,  0.0 ! !END! 
1976 ! X =    424.591,   65.002,    3469.0,  0.0 ! !END! 
1977 ! X =    426.022,   65.090,    3730.0,  0.0 ! !END! 
1978 ! X =    427.453,   65.179,    3415.0,  0.0 ! !END! 
1979 ! X =    428.883,   65.268,    3279.0,  0.0 ! !END! 
1980 ! X =    430.314,   65.358,    3169.0,  0.0 ! !END! 
1981 ! X =    431.745,   65.447,    3169.0,  0.0 ! !END! 
1982 ! X =    433.176,   65.537,    2681.0,  0.0 ! !END! 
1983 ! X =    434.607,   65.628,    3230.0,  0.0 ! !END! 
1984 ! X =    436.037,   65.718,    3593.0,  0.0 ! !END! 
1985 ! X =    437.468,   65.809,    3587.0,  0.0 ! !END! 
1986 ! X =    438.899,   65.900,    3457.0,  0.0 ! !END! 
1987 ! X =    440.330,   65.992,    3473.0,  0.0 ! !END! 
1988 ! X =    370.107,   63.663,    3210.0,  0.0 ! !END! 
1989 ! X =    371.538,   63.740,    3092.0,  0.0 ! !END! 
1990 ! X =    372.969,   63.817,    3102.0,  0.0 ! !END! 
1991 ! X =    374.401,   63.895,    3468.0,  0.0 ! !END! 
1992 ! X =    375.832,   63.973,    3669.0,  0.0 ! !END! 
1993 ! X =    377.263,   64.052,    3595.0,  0.0 ! !END! 
1994 ! X =    378.694,   64.130,    3337.0,  0.0 ! !END! 
1995 ! X =    380.125,   64.209,    2976.0,  0.0 ! !END! 
1996 ! X =    381.556,   64.289,    2683.0,  0.0 ! !END! 
1997 ! X =    382.987,   64.368,    3062.0,  0.0 ! !END! 
1998 ! X =    385.849,   64.528,    3432.0,  0.0 ! !END! 
1999 ! X =    387.280,   64.609,    3312.0,  0.0 ! !END! 
2000 ! X =    388.711,   64.689,    3134.0,  0.0 ! !END! 
2001 ! X =    390.142,   64.770,    2913.0,  0.0 ! !END! 
2002 ! X =    391.573,   64.852,    2935.0,  0.0 ! !END! 
2003 ! X =    393.004,   64.933,    2797.0,  0.0 ! !END! 
2004 ! X =    394.435,   65.015,    3190.0,  0.0 ! !END! 
2005 ! X =    395.866,   65.098,    3657.0,  0.0 ! !END! 
2006 ! X =    417.327,   66.367,    3315.0,  0.0 ! !END! 
2007 ! X =    418.757,   66.454,    3529.0,  0.0 ! !END! 
2008 ! X =    420.188,   66.541,    3384.0,  0.0 ! !END! 
2009 ! X =    421.618,   66.629,    2986.0,  0.0 ! !END! 
2010 ! X =    423.049,   66.717,    3322.0,  0.0 ! !END! 
2011 ! X =    424.479,   66.805,    3717.0,  0.0 ! !END! 
2012 ! X =    425.910,   66.894,    3656.0,  0.0 ! !END! 
2013 ! X =    427.340,   66.982,    3592.0,  0.0 ! !END! 
2014 ! X =    428.771,   67.072,    3634.0,  0.0 ! !END! 
2015 ! X =    430.201,   67.161,    3076.0,  0.0 ! !END! 
2016 ! X =    431.632,   67.251,    2803.0,  0.0 ! !END! 
2017 ! X =    433.062,   67.341,    3080.0,  0.0 ! !END! 
2018 ! X =    434.493,   67.431,    2921.0,  0.0 ! !END! 
2019 ! X =    435.923,   67.522,    3322.0,  0.0 ! !END! 
2020 ! X =    437.353,   67.612,    3678.0,  0.0 ! !END! 
2021 ! X =    438.784,   67.704,    3454.0,  0.0 ! !END! 
2022 ! X =    440.214,   67.795,    3322.0,  0.0 ! !END! 
2023 ! X =    441.644,   67.887,    3214.0,  0.0 ! !END! 
2024 ! X =    443.075,   67.979,    3291.0,  0.0 ! !END! 
2025 ! X =    370.010,   65.467,    3477.0,  0.0 ! !END! 
2026 ! X =    371.441,   65.544,    3274.0,  0.0 ! !END! 
2027 ! X =    372.872,   65.622,    3543.0,  0.0 ! !END! 
2028 ! X =    374.302,   65.699,    3269.0,  0.0 ! !END! 
2029 ! X =    375.733,   65.777,    3393.0,  0.0 ! !END! 
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2030 ! X =    377.164,   65.856,    3699.0,  0.0 ! !END! 
2031 ! X =    378.594,   65.934,    3545.0,  0.0 ! !END! 
2032 ! X =    380.025,   66.013,    3344.0,  0.0 ! !END! 
2033 ! X =    381.456,   66.093,    3078.0,  0.0 ! !END! 
2034 ! X =    382.886,   66.172,    2887.0,  0.0 ! !END! 
2035 ! X =    384.317,   66.252,    3365.0,  0.0 ! !END! 
2036 ! X =    385.748,   66.332,    3535.0,  0.0 ! !END! 
2037 ! X =    387.178,   66.413,    3471.0,  0.0 ! !END! 
2038 ! X =    388.609,   66.493,    3230.0,  0.0 ! !END! 
2039 ! X =    390.040,   66.574,    3352.0,  0.0 ! !END! 
2040 ! X =    391.470,   66.656,    3343.0,  0.0 ! !END! 
2041 ! X =    392.901,   66.737,    2891.0,  0.0 ! !END! 
2042 ! X =    394.331,   66.819,    2926.0,  0.0 ! !END! 
2043 ! X =    395.762,   66.901,    3535.0,  0.0 ! !END! 
2044 ! X =    411.496,   67.826,    3010.0,  0.0 ! !END! 
2045 ! X =    412.926,   67.911,    3301.0,  0.0 ! !END! 
2046 ! X =    414.357,   67.998,    3301.0,  0.0 ! !END! 
2047 ! X =    415.787,   68.084,    2929.0,  0.0 ! !END! 
2048 ! X =    417.217,   68.171,    3351.0,  0.0 ! !END! 
2049 ! X =    418.647,   68.258,    3474.0,  0.0 ! !END! 
2050 ! X =    420.078,   68.345,    3718.0,  0.0 ! !END! 
2051 ! X =    421.508,   68.432,    3352.0,  0.0 ! !END! 
2052 ! X =    422.938,   68.520,    3108.0,  0.0 ! !END! 
2053 ! X =    424.368,   68.609,    3448.0,  0.0 ! !END! 
2054 ! X =    425.798,   68.697,    3701.0,  0.0 ! !END! 
2055 ! X =    427.228,   68.786,    3552.0,  0.0 ! !END! 
2056 ! X =    428.658,   68.875,    3222.0,  0.0 ! !END! 
2057 ! X =    430.089,   68.964,    3352.0,  0.0 ! !END! 
2058 ! X =    431.519,   69.054,    3291.0,  0.0 ! !END! 
2059 ! X =    432.949,   69.144,    3571.0,  0.0 ! !END! 
2060 ! X =    434.379,   69.234,    3389.0,  0.0 ! !END! 
2061 ! X =    435.809,   69.325,    3108.0,  0.0 ! !END! 
2062 ! X =    437.239,   69.416,    3647.0,  0.0 ! !END! 
2063 ! X =    438.669,   69.507,    3435.0,  0.0 ! !END! 
2064 ! X =    440.099,   69.598,    3413.0,  0.0 ! !END! 
2065 ! X =    441.528,   69.690,    3261.0,  0.0 ! !END! 
2066 ! X =    442.958,   69.782,    3048.0,  0.0 ! !END! 
2067 ! X =    369.913,   67.271,    3596.0,  0.0 ! !END! 
2068 ! X =    371.343,   67.348,    3531.0,  0.0 ! !END! 
2069 ! X =    372.774,   67.426,    3392.0,  0.0 ! !END! 
2070 ! X =    374.204,   67.503,    3471.0,  0.0 ! !END! 
2071 ! X =    375.634,   67.581,    3514.0,  0.0 ! !END! 
2072 ! X =    377.065,   67.660,    3352.0,  0.0 ! !END! 
2073 ! X =    378.495,   67.738,    3666.0,  0.0 ! !END! 
2074 ! X =    379.925,   67.817,    3901.0,  0.0 ! !END! 
2075 ! X =    381.356,   67.897,    3312.0,  0.0 ! !END! 
2076 ! X =    382.786,   67.976,    2816.0,  0.0 ! !END! 
2077 ! X =    384.216,   68.056,    3352.0,  0.0 ! !END! 
2078 ! X =    385.647,   68.136,    3549.0,  0.0 ! !END! 
2079 ! X =    387.077,   68.216,    3718.0,  0.0 ! !END! 
2080 ! X =    388.507,   68.297,    3352.0,  0.0 ! !END! 
2081 ! X =    389.937,   68.378,    3266.0,  0.0 ! !END! 
2082 ! X =    391.367,   68.459,    3598.0,  0.0 ! !END! 
2083 ! X =    392.797,   68.541,    3078.0,  0.0 ! !END! 
2084 ! X =    394.228,   68.623,    2926.0,  0.0 ! !END! 
2085 ! X =    395.658,   68.705,    3450.0,  0.0 ! !END! 
2086 ! X =    397.088,   68.788,    3364.0,  0.0 ! !END! 
2087 ! X =    407.098,   69.374,    3254.0,  0.0 ! !END! 
2088 ! X =    412.818,   69.715,    3282.0,  0.0 ! !END! 
2089 ! X =    414.248,   69.801,    3469.0,  0.0 ! !END! 
2090 ! X =    415.678,   69.887,    3130.0,  0.0 ! !END! 
2091 ! X =    417.108,   69.974,    3192.0,  0.0 ! !END! 
2092 ! X =    418.537,   70.061,    3059.0,  0.0 ! !END! 
2093 ! X =    419.967,   70.148,    3489.0,  0.0 ! !END! 
2094 ! X =    421.397,   70.236,    3528.0,  0.0 ! !END! 
2095 ! X =    422.827,   70.324,    3455.0,  0.0 ! !END! 
2096 ! X =    424.257,   70.412,    3505.0,  0.0 ! !END! 
2097 ! X =    425.686,   70.500,    3474.0,  0.0 ! !END! 
2098 ! X =    427.116,   70.589,    3548.0,  0.0 ! !END! 
2099 ! X =    428.546,   70.678,    3657.0,  0.0 ! !END! 
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2100 ! X =    429.976,   70.767,    3290.0,  0.0 ! !END! 
2101 ! X =    431.405,   70.857,    3535.0,  0.0 ! !END! 
2102 ! X =    432.835,   70.947,    3390.0,  0.0 ! !END! 
2103 ! X =    434.265,   71.037,    3169.0,  0.0 ! !END! 
2104 ! X =    435.694,   71.128,    3352.0,  0.0 ! !END! 
2105 ! X =    437.124,   71.219,    3546.0,  0.0 ! !END! 
2106 ! X =    438.553,   71.310,    3637.0,  0.0 ! !END! 
2107 ! X =    439.983,   71.401,    3640.0,  0.0 ! !END! 
2108 ! X =    441.413,   71.493,    3489.0,  0.0 ! !END! 
2109 ! X =    442.842,   71.585,    3230.0,  0.0 ! !END! 
2110 ! X =    369.816,   69.075,    3654.0,  0.0 ! !END! 
2111 ! X =    371.246,   69.152,    3671.0,  0.0 ! !END! 
2112 ! X =    372.676,   69.230,    3568.0,  0.0 ! !END! 
2113 ! X =    374.106,   69.307,    3535.0,  0.0 ! !END! 
2114 ! X =    375.536,   69.385,    3718.0,  0.0 ! !END! 
2115 ! X =    376.966,   69.464,    3779.0,  0.0 ! !END! 
2116 ! X =    378.396,   69.542,    3675.0,  0.0 ! !END! 
2117 ! X =    379.826,   69.621,    3792.0,  0.0 ! !END! 
2118 ! X =    381.256,   69.700,    3525.0,  0.0 ! !END! 
2119 ! X =    382.686,   69.780,    2824.0,  0.0 ! !END! 
2120 ! X =    384.115,   69.860,    3169.0,  0.0 ! !END! 
2121 ! X =    385.545,   69.940,    3612.0,  0.0 ! !END! 
2122 ! X =    386.975,   70.020,    3845.0,  0.0 ! !END! 
2123 ! X =    388.405,   70.101,    3169.0,  0.0 ! !END! 
2124 ! X =    389.835,   70.182,    3406.0,  0.0 ! !END! 
2125 ! X =    391.265,   70.263,    3660.0,  0.0 ! !END! 
2126 ! X =    392.694,   70.345,    3088.0,  0.0 ! !END! 
2127 ! X =    394.124,   70.427,    2926.0,  0.0 ! !END! 
2128 ! X =    395.554,   70.509,    3156.0,  0.0 ! !END! 
2129 ! X =    396.984,   70.591,    3278.0,  0.0 ! !END! 
2130 ! X =    398.413,   70.674,    3481.0,  0.0 ! !END! 
2131 ! X =    399.843,   70.757,    3324.0,  0.0 ! !END! 
2132 ! X =    401.273,   70.841,    3082.0,  0.0 ! !END! 
2133 ! X =    404.132,   71.008,    2648.0,  0.0 ! !END! 
2134 ! X =    405.562,   71.093,    2918.0,  0.0 ! !END! 
2135 ! X =    406.991,   71.177,    3380.0,  0.0 ! !END! 
2136 ! X =    408.421,   71.262,    3216.0,  0.0 ! !END! 
2137 ! X =    409.851,   71.347,    3413.0,  0.0 ! !END! 
2138 ! X =    411.280,   71.433,    2926.0,  0.0 ! !END! 
2139 ! X =    412.710,   71.518,    2957.0,  0.0 ! !END! 
2140 ! X =    414.139,   71.604,    3382.0,  0.0 ! !END! 
2141 ! X =    415.569,   71.691,    3273.0,  0.0 ! !END! 
2142 ! X =    416.998,   71.777,    3139.0,  0.0 ! !END! 
2143 ! X =    418.428,   71.864,    3474.0,  0.0 ! !END! 
2144 ! X =    419.857,   71.952,    3596.0,  0.0 ! !END! 
2145 ! X =    421.287,   72.039,    3413.0,  0.0 ! !END! 
2146 ! X =    422.716,   72.127,    3523.0,  0.0 ! !END! 
2147 ! X =    424.145,   72.215,    3569.0,  0.0 ! !END! 
2148 ! X =    425.575,   72.304,    3656.0,  0.0 ! !END! 
2149 ! X =    427.004,   72.392,    3511.0,  0.0 ! !END! 
2150 ! X =    428.433,   72.481,    3639.0,  0.0 ! !END! 
2151 ! X =    429.863,   72.571,    3800.0,  0.0 ! !END! 
2152 ! X =    431.292,   72.660,    3574.0,  0.0 ! !END! 
2153 ! X =    432.721,   72.750,    3596.0,  0.0 ! !END! 
2154 ! X =    434.151,   72.840,    3474.0,  0.0 ! !END! 
2155 ! X =    435.580,   72.931,    3562.0,  0.0 ! !END! 
2156 ! X =    437.009,   73.022,    3657.0,  0.0 ! !END! 
2157 ! X =    438.438,   73.113,    3571.0,  0.0 ! !END! 
2158 ! X =    439.867,   73.204,    3454.0,  0.0 ! !END! 
2159 ! X =    441.297,   73.296,    3140.0,  0.0 ! !END! 
2160 ! X =    368.289,   70.802,    3717.0,  0.0 ! !END! 
2161 ! X =    369.719,   70.879,    3710.0,  0.0 ! !END! 
2162 ! X =    371.148,   70.956,    3751.0,  0.0 ! !END! 
2163 ! X =    372.578,   71.034,    3713.0,  0.0 ! !END! 
2164 ! X =    374.008,   71.111,    3680.0,  0.0 ! !END! 
2165 ! X =    375.437,   71.189,    3867.0,  0.0 ! !END! 
2166 ! X =    376.867,   71.268,    3901.0,  0.0 ! !END! 
2167 ! X =    378.296,   71.346,    3322.0,  0.0 ! !END! 
2168 ! X =    379.726,   71.425,    3154.0,  0.0 ! !END! 
2169 ! X =    381.155,   71.504,    3220.0,  0.0 ! !END! 
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2170 ! X =    382.585,   71.584,    2804.0,  0.0 ! !END! 
2171 ! X =    384.015,   71.664,    3468.0,  0.0 ! !END! 
2172 ! X =    385.444,   71.744,    3881.0,  0.0 ! !END! 
2173 ! X =    386.874,   71.824,    3718.0,  0.0 ! !END! 
2174 ! X =    388.303,   71.905,    3270.0,  0.0 ! !END! 
2175 ! X =    389.732,   71.986,    3779.0,  0.0 ! !END! 
2176 ! X =    391.162,   72.067,    3265.0,  0.0 ! !END! 
2177 ! X =    392.591,   72.149,    3413.0,  0.0 ! !END! 
2178 ! X =    394.021,   72.230,    3527.0,  0.0 ! !END! 
2179 ! X =    395.450,   72.313,    2997.0,  0.0 ! !END! 
2180 ! X =    396.879,   72.395,    3291.0,  0.0 ! !END! 
2181 ! X =    398.309,   72.478,    3450.0,  0.0 ! !END! 
2182 ! X =    399.738,   72.561,    3199.0,  0.0 ! !END! 
2183 ! X =    401.167,   72.644,    2926.0,  0.0 ! !END! 
2184 ! X =    402.597,   72.728,    2907.0,  0.0 ! !END! 
2185 ! X =    404.026,   72.812,    3025.0,  0.0 ! !END! 
2186 ! X =    405.455,   72.896,    3465.0,  0.0 ! !END! 
2187 ! X =    406.884,   72.981,    3294.0,  0.0 ! !END! 
2188 ! X =    408.314,   73.065,    3623.0,  0.0 ! !END! 
2189 ! X =    409.743,   73.151,    3535.0,  0.0 ! !END! 
2190 ! X =    411.172,   73.236,    3054.0,  0.0 ! !END! 
2191 ! X =    412.601,   73.322,    2880.0,  0.0 ! !END! 
2192 ! X =    414.030,   73.408,    3318.0,  0.0 ! !END! 
2193 ! X =    415.460,   73.494,    3467.0,  0.0 ! !END! 
2194 ! X =    416.889,   73.581,    3223.0,  0.0 ! !END! 
2195 ! X =    418.318,   73.668,    3379.0,  0.0 ! !END! 
2196 ! X =    419.747,   73.755,    3515.0,  0.0 ! !END! 
2197 ! X =    421.176,   73.842,    3463.0,  0.0 ! !END! 
2198 ! X =    422.605,   73.930,    3413.0,  0.0 ! !END! 
2199 ! X =    424.034,   74.018,    3453.0,  0.0 ! !END! 
2200 ! X =    425.463,   74.107,    3490.0,  0.0 ! !END! 
2201 ! X =    429.750,   74.374,    3698.0,  0.0 ! !END! 
2202 ! X =    431.179,   74.463,    3414.0,  0.0 ! !END! 
2203 ! X =    432.608,   74.553,    3319.0,  0.0 ! !END! 
2204 ! X =    434.037,   74.643,    3291.0,  0.0 ! !END! 
2205 ! X =    435.465,   74.734,    3380.0,  0.0 ! !END! 
2206 ! X =    436.894,   74.825,    3349.0,  0.0 ! !END! 
2207 ! X =    438.323,   74.916,    3717.0,  0.0 ! !END! 
2208 ! X =    439.752,   75.007,    3657.0,  0.0 ! !END! 
2209 ! X =    361.045,   72.227,    2466.0,  0.0 ! !END! 
2210 ! X =    362.475,   72.302,    2751.0,  0.0 ! !END! 
2211 ! X =    363.904,   72.378,    3128.0,  0.0 ! !END! 
2212 ! X =    365.334,   72.454,    3408.0,  0.0 ! !END! 
2213 ! X =    366.763,   72.530,    3592.0,  0.0 ! !END! 
2214 ! X =    368.192,   72.606,    3840.0,  0.0 ! !END! 
2215 ! X =    369.622,   72.683,    3596.0,  0.0 ! !END! 
2216 ! X =    371.051,   72.760,    3437.0,  0.0 ! !END! 
2217 ! X =    372.480,   72.838,    3478.0,  0.0 ! !END! 
2218 ! X =    373.909,   72.915,    3646.0,  0.0 ! !END! 
2219 ! X =    375.339,   72.993,    3835.0,  0.0 ! !END! 
2220 ! X =    376.768,   73.071,    3654.0,  0.0 ! !END! 
2221 ! X =    378.197,   73.150,    3840.0,  0.0 ! !END! 
2222 ! X =    379.626,   73.229,    3233.0,  0.0 ! !END! 
2223 ! X =    381.055,   73.308,    2914.0,  0.0 ! !END! 
2224 ! X =    382.485,   73.388,    3210.0,  0.0 ! !END! 
2225 ! X =    383.914,   73.467,    3815.0,  0.0 ! !END! 
2226 ! X =    385.343,   73.547,    3941.0,  0.0 ! !END! 
2227 ! X =    386.772,   73.628,    3627.0,  0.0 ! !END! 
2228 ! X =    388.201,   73.708,    3519.0,  0.0 ! !END! 
2229 ! X =    389.630,   73.789,    3637.0,  0.0 ! !END! 
2230 ! X =    391.059,   73.871,    3169.0,  0.0 ! !END! 
2231 ! X =    392.488,   73.952,    3557.0,  0.0 ! !END! 
2232 ! X =    393.917,   74.034,    3731.0,  0.0 ! !END! 
2233 ! X =    395.346,   74.116,    3466.0,  0.0 ! !END! 
2234 ! X =    396.775,   74.199,    3048.0,  0.0 ! !END! 
2235 ! X =    398.204,   74.281,    3074.0,  0.0 ! !END! 
2236 ! X =    399.633,   74.364,    2974.0,  0.0 ! !END! 
2237 ! X =    401.062,   74.448,    2976.0,  0.0 ! !END! 
2238 ! X =    402.491,   74.531,    3578.0,  0.0 ! !END! 
2239 ! X =    403.920,   74.615,    3615.0,  0.0 ! !END! 
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2240 ! X =    405.349,   74.699,    3410.0,  0.0 ! !END! 
2241 ! X =    406.778,   74.784,    3804.0,  0.0 ! !END! 
2242 ! X =    408.206,   74.869,    3613.0,  0.0 ! !END! 
2243 ! X =    409.635,   74.954,    3359.0,  0.0 ! !END! 
2244 ! X =    411.064,   75.039,    3108.0,  0.0 ! !END! 
2245 ! X =    412.493,   75.125,    3108.0,  0.0 ! !END! 
2246 ! X =    413.922,   75.211,    3088.0,  0.0 ! !END! 
2247 ! X =    415.350,   75.297,    3578.0,  0.0 ! !END! 
2248 ! X =    416.779,   75.384,    3352.0,  0.0 ! !END! 
2249 ! X =    418.208,   75.471,    3468.0,  0.0 ! !END! 
2250 ! X =    419.637,   75.558,    3458.0,  0.0 ! !END! 
2251 ! X =    421.065,   75.646,    3235.0,  0.0 ! !END! 
2252 ! X =    422.494,   75.733,    3509.0,  0.0 ! !END! 
2253 ! X =    428.208,   76.087,    3745.0,  0.0 ! !END! 
2254 ! X =    429.637,   76.177,    3576.0,  0.0 ! !END! 
2255 ! X =    431.066,   76.266,    3572.0,  0.0 ! !END! 
2256 ! X =    432.494,   76.356,    3649.0,  0.0 ! !END! 
2257 ! X =    433.923,   76.446,    3596.0,  0.0 ! !END! 
2258 ! X =    435.351,   76.537,    3361.0,  0.0 ! !END! 
2259 ! X =    436.780,   76.628,    3341.0,  0.0 ! !END! 
2260 ! X =    438.208,   76.719,    3718.0,  0.0 ! !END! 
2261 ! X =    439.637,   76.810,    3554.0,  0.0 ! !END! 
2262 ! X =    359.522,   73.956,    2438.0,  0.0 ! !END! 
2263 ! X =    360.951,   74.031,    2962.0,  0.0 ! !END! 
2264 ! X =    362.380,   74.106,    2597.0,  0.0 ! !END! 
2265 ! X =    366.667,   74.334,    2759.0,  0.0 ! !END! 
2266 ! X =    368.096,   74.410,    3083.0,  0.0 ! !END! 
2267 ! X =    369.524,   74.487,    2811.0,  0.0 ! !END! 
2268 ! X =    370.953,   74.564,    3427.0,  0.0 ! !END! 
2269 ! X =    372.382,   74.641,    3840.0,  0.0 ! !END! 
2270 ! X =    373.811,   74.719,    3666.0,  0.0 ! !END! 
2271 ! X =    375.240,   74.797,    3596.0,  0.0 ! !END! 
2272 ! X =    376.669,   74.875,    4023.0,  0.0 ! !END! 
2273 ! X =    378.098,   74.954,    3756.0,  0.0 ! !END! 
2274 ! X =    379.526,   75.033,    3567.0,  0.0 ! !END! 
2275 ! X =    380.955,   75.112,    2945.0,  0.0 ! !END! 
2276 ! X =    382.384,   75.191,    3310.0,  0.0 ! !END! 
2277 ! X =    383.813,   75.271,    3641.0,  0.0 ! !END! 
2278 ! X =    385.242,   75.351,    3843.0,  0.0 ! !END! 
2279 ! X =    386.670,   75.431,    3749.0,  0.0 ! !END! 
2280 ! X =    388.099,   75.512,    3770.0,  0.0 ! !END! 
2281 ! X =    389.528,   75.593,    3627.0,  0.0 ! !END! 
2282 ! X =    390.956,   75.674,    3338.0,  0.0 ! !END! 
2283 ! X =    392.385,   75.756,    3779.0,  0.0 ! !END! 
2284 ! X =    393.814,   75.837,    3718.0,  0.0 ! !END! 
2285 ! X =    395.242,   75.920,    3532.0,  0.0 ! !END! 
2286 ! X =    396.671,   76.002,    3132.0,  0.0 ! !END! 
2287 ! X =    398.100,   76.085,    3168.0,  0.0 ! !END! 
2288 ! X =    399.528,   76.168,    3413.0,  0.0 ! !END! 
2289 ! X =    400.957,   76.251,    3413.0,  0.0 ! !END! 
2290 ! X =    402.385,   76.335,    3230.0,  0.0 ! !END! 
2291 ! X =    403.814,   76.419,    3304.0,  0.0 ! !END! 
2292 ! X =    405.242,   76.503,    3780.0,  0.0 ! !END! 
2293 ! X =    406.671,   76.587,    3648.0,  0.0 ! !END! 
2294 ! X =    408.099,   76.672,    3352.0,  0.0 ! !END! 
2295 ! X =    409.528,   76.757,    3643.0,  0.0 ! !END! 
2296 ! X =    410.956,   76.843,    3718.0,  0.0 ! !END! 
2297 ! X =    412.385,   76.928,    3352.0,  0.0 ! !END! 
2298 ! X =    413.813,   77.014,    3196.0,  0.0 ! !END! 
2299 ! X =    415.241,   77.101,    3461.0,  0.0 ! !END! 
2300 ! X =    416.670,   77.187,    3229.0,  0.0 ! !END! 
2301 ! X =    418.098,   77.274,    3312.0,  0.0 ! !END! 
2302 ! X =    419.526,   77.361,    3064.0,  0.0 ! !END! 
2303 ! X =    420.955,   77.449,    3370.0,  0.0 ! !END! 
2304 ! X =    428.096,   77.890,    3589.0,  0.0 ! !END! 
2305 ! X =    429.524,   77.980,    3581.0,  0.0 ! !END! 
2306 ! X =    430.952,   78.069,    3413.0,  0.0 ! !END! 
2307 ! X =    432.380,   78.159,    3584.0,  0.0 ! !END! 
2308 ! X =    433.809,   78.249,    3694.0,  0.0 ! !END! 
2309 ! X =    435.237,   78.340,    3370.0,  0.0 ! !END! 
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2310 ! X =    436.665,   78.430,    3151.0,  0.0 ! !END! 
2311 ! X =    438.093,   78.521,    3321.0,  0.0 ! !END! 
2312 ! X =    439.521,   78.613,    3629.0,  0.0 ! !END! 
2313 ! X =    359.427,   75.760,    2557.0,  0.0 ! !END! 
2314 ! X =    362.284,   75.910,    2959.0,  0.0 ! !END! 
2315 ! X =    363.713,   75.986,    3218.0,  0.0 ! !END! 
2316 ! X =    365.142,   76.061,    3129.0,  0.0 ! !END! 
2317 ! X =    366.570,   76.138,    2776.0,  0.0 ! !END! 
2318 ! X =    367.999,   76.214,    2621.0,  0.0 ! !END! 
2319 ! X =    369.427,   76.291,    3026.0,  0.0 ! !END! 
2320 ! X =    370.856,   76.368,    3701.0,  0.0 ! !END! 
2321 ! X =    372.284,   76.445,    4023.0,  0.0 ! !END! 
2322 ! X =    373.713,   76.523,    3946.0,  0.0 ! !END! 
2323 ! X =    375.141,   76.601,    4020.0,  0.0 ! !END! 
2324 ! X =    376.570,   76.679,    3901.0,  0.0 ! !END! 
2325 ! X =    377.998,   76.757,    3630.0,  0.0 ! !END! 
2326 ! X =    379.427,   76.836,    3413.0,  0.0 ! !END! 
2327 ! X =    380.855,   76.915,    2926.0,  0.0 ! !END! 
2328 ! X =    382.284,   76.995,    3474.0,  0.0 ! !END! 
2329 ! X =    383.712,   77.075,    3757.0,  0.0 ! !END! 
2330 ! X =    385.140,   77.155,    3527.0,  0.0 ! !END! 
2331 ! X =    386.569,   77.235,    3676.0,  0.0 ! !END! 
2332 ! X =    387.997,   77.316,    3648.0,  0.0 ! !END! 
2333 ! X =    389.425,   77.396,    3605.0,  0.0 ! !END! 
2334 ! X =    390.854,   77.478,    3706.0,  0.0 ! !END! 
2335 ! X =    392.282,   77.559,    3535.0,  0.0 ! !END! 
2336 ! X =    393.710,   77.641,    3573.0,  0.0 ! !END! 
2337 ! X =    395.138,   77.723,    3559.0,  0.0 ! !END! 
2338 ! X =    396.567,   77.805,    3270.0,  0.0 ! !END! 
2339 ! X =    397.995,   77.888,    3108.0,  0.0 ! !END! 
2340 ! X =    399.423,   77.971,    3413.0,  0.0 ! !END! 
2341 ! X =    400.851,   78.054,    3736.0,  0.0 ! !END! 
2342 ! X =    402.279,   78.138,    3579.0,  0.0 ! !END! 
2343 ! X =    403.708,   78.222,    3779.0,  0.0 ! !END! 
2344 ! X =    405.136,   78.306,    3708.0,  0.0 ! !END! 
2345 ! X =    406.564,   78.391,    3354.0,  0.0 ! !END! 
2346 ! X =    407.992,   78.475,    3352.0,  0.0 ! !END! 
2347 ! X =    409.420,   78.560,    3830.0,  0.0 ! !END! 
2348 ! X =    410.848,   78.646,    3525.0,  0.0 ! !END! 
2349 ! X =    412.276,   78.731,    3657.0,  0.0 ! !END! 
2350 ! X =    413.704,   78.817,    3636.0,  0.0 ! !END! 
2351 ! X =    415.132,   78.904,    3535.0,  0.0 ! !END! 
2352 ! X =    416.560,   78.990,    3108.0,  0.0 ! !END! 
2353 ! X =    417.988,   79.077,    3240.0,  0.0 ! !END! 
2354 ! X =    427.983,   79.693,    3351.0,  0.0 ! !END! 
2355 ! X =    429.411,   79.783,    3509.0,  0.0 ! !END! 
2356 ! X =    430.839,   79.872,    3544.0,  0.0 ! !END! 
2357 ! X =    432.267,   79.962,    3232.0,  0.0 ! !END! 
2358 ! X =    433.695,   80.052,    3358.0,  0.0 ! !END! 
2359 ! X =    435.122,   80.142,    3588.0,  0.0 ! !END! 
2360 ! X =    436.550,   80.233,    3212.0,  0.0 ! !END! 
2361 ! X =    437.978,   80.324,    3066.0,  0.0 ! !END! 
2362 ! X =    439.406,   80.416,    3462.0,  0.0 ! !END! 
2363 ! X =    440.833,   80.507,    3434.0,  0.0 ! !END! 
2364 ! X =    362.189,   77.714,    2865.0,  0.0 ! !END! 
2365 ! X =    363.617,   77.789,    3452.0,  0.0 ! !END! 
2366 ! X =    365.046,   77.865,    3840.0,  0.0 ! !END! 
2367 ! X =    366.474,   77.941,    3149.0,  0.0 ! !END! 
2368 ! X =    369.330,   78.094,    3114.0,  0.0 ! !END! 
2369 ! X =    370.758,   78.171,    3352.0,  0.0 ! !END! 
2370 ! X =    372.187,   78.249,    3767.0,  0.0 ! !END! 
2371 ! X =    373.615,   78.326,    3626.0,  0.0 ! !END! 
2372 ! X =    375.043,   78.404,    3408.0,  0.0 ! !END! 
2373 ! X =    376.471,   78.483,    4014.0,  0.0 ! !END! 
2374 ! X =    377.899,   78.561,    3840.0,  0.0 ! !END! 
2375 ! X =    379.327,   78.640,    3657.0,  0.0 ! !END! 
2376 ! X =    380.755,   78.719,    3096.0,  0.0 ! !END! 
2377 ! X =    382.183,   78.798,    3373.0,  0.0 ! !END! 
2378 ! X =    383.611,   78.878,    3393.0,  0.0 ! !END! 
2379 ! X =    385.039,   78.958,    3810.0,  0.0 ! !END! 
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2380 ! X =    386.467,   79.038,    3627.0,  0.0 ! !END! 
2381 ! X =    387.895,   79.119,    3596.0,  0.0 ! !END! 
2382 ! X =    389.323,   79.200,    3564.0,  0.0 ! !END! 
2383 ! X =    390.751,   79.281,    3793.0,  0.0 ! !END! 
2384 ! X =    392.179,   79.363,    3645.0,  0.0 ! !END! 
2385 ! X =    393.607,   79.444,    3742.0,  0.0 ! !END! 
2386 ! X =    395.035,   79.526,    3581.0,  0.0 ! !END! 
2387 ! X =    396.462,   79.609,    3283.0,  0.0 ! !END! 
2388 ! X =    397.890,   79.691,    3143.0,  0.0 ! !END! 
2389 ! X =    399.318,   79.774,    3413.0,  0.0 ! !END! 
2390 ! X =    400.746,   79.858,    3396.0,  0.0 ! !END! 
2391 ! X =    402.174,   79.941,    3718.0,  0.0 ! !END! 
2392 ! X =    403.602,   80.025,    3662.0,  0.0 ! !END! 
2393 ! X =    405.029,   80.109,    3449.0,  0.0 ! !END! 
2394 ! X =    406.457,   80.194,    3192.0,  0.0 ! !END! 
2395 ! X =    407.885,   80.278,    3738.0,  0.0 ! !END! 
2396 ! X =    409.312,   80.364,    3751.0,  0.0 ! !END! 
2397 ! X =    410.740,   80.449,    3442.0,  0.0 ! !END! 
2398 ! X =    412.168,   80.534,    3657.0,  0.0 ! !END! 
2399 ! X =    413.595,   80.620,    3592.0,  0.0 ! !END! 
2400 ! X =    415.023,   80.707,    3449.0,  0.0 ! !END! 
2401 ! X =    416.451,   80.793,    3230.0,  0.0 ! !END! 
2402 ! X =    417.878,   80.880,    2926.0,  0.0 ! !END! 
2403 ! X =    427.871,   81.496,    3108.0,  0.0 ! !END! 
2404 ! X =    429.298,   81.585,    3488.0,  0.0 ! !END! 
2405 ! X =    430.726,   81.675,    3657.0,  0.0 ! !END! 
2406 ! X =    432.153,   81.765,    3640.0,  0.0 ! !END! 
2407 ! X =    433.581,   81.855,    3245.0,  0.0 ! !END! 
2408 ! X =    435.008,   81.945,    3036.0,  0.0 ! !END! 
2409 ! X =    436.435,   82.036,    3279.0,  0.0 ! !END! 
2410 ! X =    437.863,   82.127,    2945.0,  0.0 ! !END! 
2411 ! X =    439.290,   82.218,    3306.0,  0.0 ! !END! 
2412 ! X =    440.717,   82.310,    3231.0,  0.0 ! !END! 
2413 ! X =    442.145,   82.402,    3263.0,  0.0 ! !END! 
2414 ! X =    362.094,   79.518,    2808.0,  0.0 ! !END! 
2415 ! X =    363.522,   79.593,    3535.0,  0.0 ! !END! 
2416 ! X =    364.950,   79.669,    3698.0,  0.0 ! !END! 
2417 ! X =    366.378,   79.745,    3236.0,  0.0 ! !END! 
2418 ! X =    367.805,   79.821,    3092.0,  0.0 ! !END! 
2419 ! X =    369.233,   79.898,    2789.0,  0.0 ! !END! 
2420 ! X =    370.661,   79.975,    3032.0,  0.0 ! !END! 
2421 ! X =    372.089,   80.052,    3295.0,  0.0 ! !END! 
2422 ! X =    373.516,   80.130,    3869.0,  0.0 ! !END! 
2423 ! X =    374.944,   80.208,    3866.0,  0.0 ! !END! 
2424 ! X =    376.372,   80.286,    3991.0,  0.0 ! !END! 
2425 ! X =    377.800,   80.365,    3888.0,  0.0 ! !END! 
2426 ! X =    379.227,   80.443,    3596.0,  0.0 ! !END! 
2427 ! X =    380.655,   80.522,    3875.0,  0.0 ! !END! 
2428 ! X =    382.083,   80.602,    3155.0,  0.0 ! !END! 
2429 ! X =    383.510,   80.682,    3802.0,  0.0 ! !END! 
2430 ! X =    384.938,   80.762,    3708.0,  0.0 ! !END! 
2431 ! X =    386.366,   80.842,    3748.0,  0.0 ! !END! 
2432 ! X =    387.793,   80.922,    3519.0,  0.0 ! !END! 
2433 ! X =    389.221,   81.003,    3413.0,  0.0 ! !END! 
2434 ! X =    390.648,   81.084,    3730.0,  0.0 ! !END! 
2435 ! X =    392.076,   81.166,    3634.0,  0.0 ! !END! 
2436 ! X =    393.503,   81.248,    3789.0,  0.0 ! !END! 
2437 ! X =    394.931,   81.330,    3511.0,  0.0 ! !END! 
2438 ! X =    396.358,   81.412,    3605.0,  0.0 ! !END! 
2439 ! X =    397.786,   81.495,    3291.0,  0.0 ! !END! 
2440 ! X =    399.213,   81.578,    3230.0,  0.0 ! !END! 
2441 ! X =    400.641,   81.661,    3692.0,  0.0 ! !END! 
2442 ! X =    402.068,   81.744,    3579.0,  0.0 ! !END! 
2443 ! X =    403.495,   81.828,    3634.0,  0.0 ! !END! 
2444 ! X =    404.923,   81.912,    3203.0,  0.0 ! !END! 
2445 ! X =    406.350,   81.997,    3514.0,  0.0 ! !END! 
2446 ! X =    407.778,   82.082,    3703.0,  0.0 ! !END! 
2447 ! X =    409.205,   82.167,    3531.0,  0.0 ! !END! 
2448 ! X =    410.632,   82.252,    3272.0,  0.0 ! !END! 
2449 ! X =    412.059,   82.338,    3550.0,  0.0 ! !END! 
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2450 ! X =    413.487,   82.423,    3720.0,  0.0 ! !END! 
2451 ! X =    414.914,   82.510,    3618.0,  0.0 ! !END! 
2452 ! X =    416.341,   82.596,    3515.0,  0.0 ! !END! 
2453 ! X =    417.768,   82.683,    3387.0,  0.0 ! !END! 
2454 ! X =    419.196,   82.770,    3136.0,  0.0 ! !END! 
2455 ! X =    427.758,   83.299,    3129.0,  0.0 ! !END! 
2456 ! X =    429.186,   83.388,    3429.0,  0.0 ! !END! 
2457 ! X =    430.613,   83.478,    3472.0,  0.0 ! !END! 
2458 ! X =    432.040,   83.567,    3808.0,  0.0 ! !END! 
2459 ! X =    433.467,   83.657,    3578.0,  0.0 ! !END! 
2460 ! X =    434.894,   83.748,    3365.0,  0.0 ! !END! 
2461 ! X =    436.321,   83.839,    3211.0,  0.0 ! !END! 
2462 ! X =    437.748,   83.929,    2966.0,  0.0 ! !END! 
2463 ! X =    439.175,   84.021,    3116.0,  0.0 ! !END! 
2464 ! X =    440.601,   84.112,    3453.0,  0.0 ! !END! 
2465 ! X =    442.028,   84.204,    3101.0,  0.0 ! !END! 
2466 ! X =    443.455,   84.296,    3435.0,  0.0 ! !END! 
2467 ! X =    363.426,   81.397,    3362.0,  0.0 ! !END! 
2468 ! X =    364.854,   81.473,    3443.0,  0.0 ! !END! 
2469 ! X =    366.281,   81.549,    3657.0,  0.0 ! !END! 
2470 ! X =    367.709,   81.625,    3495.0,  0.0 ! !END! 
2471 ! X =    369.136,   81.702,    2783.0,  0.0 ! !END! 
2472 ! X =    370.563,   81.779,    2804.0,  0.0 ! !END! 
2473 ! X =    371.991,   81.856,    3271.0,  0.0 ! !END! 
2474 ! X =    373.418,   81.934,    3284.0,  0.0 ! !END! 
2475 ! X =    374.846,   82.011,    3439.0,  0.0 ! !END! 
2476 ! X =    376.273,   82.090,    3550.0,  0.0 ! !END! 
2477 ! X =    377.700,   82.168,    3778.0,  0.0 ! !END! 
2478 ! X =    379.128,   82.247,    3649.0,  0.0 ! !END! 
2479 ! X =    380.555,   82.326,    3352.0,  0.0 ! !END! 
2480 ! X =    381.982,   82.405,    3372.0,  0.0 ! !END! 
2481 ! X =    383.409,   82.485,    3779.0,  0.0 ! !END! 
2482 ! X =    384.837,   82.565,    3657.0,  0.0 ! !END! 
2483 ! X =    386.264,   82.645,    3525.0,  0.0 ! !END! 
2484 ! X =    387.691,   82.726,    3670.0,  0.0 ! !END! 
2485 ! X =    389.118,   82.807,    3437.0,  0.0 ! !END! 
2486 ! X =    390.546,   82.888,    3464.0,  0.0 ! !END! 
2487 ! X =    391.973,   82.969,    3640.0,  0.0 ! !END! 
2488 ! X =    393.400,   83.051,    3969.0,  0.0 ! !END! 
2489 ! X =    394.827,   83.133,    3699.0,  0.0 ! !END! 
2490 ! X =    396.254,   83.215,    3672.0,  0.0 ! !END! 
2491 ! X =    397.681,   83.298,    3530.0,  0.0 ! !END! 
2492 ! X =    399.108,   83.381,    3230.0,  0.0 ! !END! 
2493 ! X =    400.535,   83.464,    3530.0,  0.0 ! !END! 
2494 ! X =    401.962,   83.548,    3552.0,  0.0 ! !END! 
2495 ! X =    403.389,   83.631,    3596.0,  0.0 ! !END! 
2496 ! X =    404.816,   83.715,    3047.0,  0.0 ! !END! 
2497 ! X =    406.243,   83.800,    3479.0,  0.0 ! !END! 
2498 ! X =    407.670,   83.885,    3490.0,  0.0 ! !END! 
2499 ! X =    409.097,   83.970,    3388.0,  0.0 ! !END! 
2500 ! X =    410.524,   84.055,    3339.0,  0.0 ! !END! 
2501 ! X =    411.951,   84.140,    3641.0,  0.0 ! !END! 
2502 ! X =    413.378,   84.226,    3551.0,  0.0 ! !END! 
2503 ! X =    414.805,   84.313,    3641.0,  0.0 ! !END! 
2504 ! X =    416.232,   84.399,    3687.0,  0.0 ! !END! 
2505 ! X =    417.659,   84.486,    3545.0,  0.0 ! !END! 
2506 ! X =    434.779,   85.550,    3196.0,  0.0 ! !END! 
2507 ! X =    436.206,   85.641,    3113.0,  0.0 ! !END! 
2508 ! X =    440.486,   85.915,    3150.0,  0.0 ! !END! 
2509 ! X =    441.912,   86.007,    3021.0,  0.0 ! !END! 
2510 ! X =    443.339,   86.099,    3352.0,  0.0 ! !END! 
2511 ! X =    363.331,   83.200,    3197.0,  0.0 ! !END! 
2512 ! X =    364.758,   83.276,    3516.0,  0.0 ! !END! 
2513 ! X =    366.185,   83.352,    3680.0,  0.0 ! !END! 
2514 ! X =    367.612,   83.429,    3842.0,  0.0 ! !END! 
2515 ! X =    369.039,   83.505,    3338.0,  0.0 ! !END! 
2516 ! X =    370.466,   83.582,    2812.0,  0.0 ! !END! 
2517 ! X =    371.893,   83.659,    3962.0,  0.0 ! !END! 
2518 ! X =    373.320,   83.737,    3813.0,  0.0 ! !END! 
2519 ! X =    374.747,   83.815,    3787.0,  0.0 ! !END! 
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2520 ! X =    376.174,   83.893,    3655.0,  0.0 ! !END! 
2521 ! X =    377.601,   83.971,    3891.0,  0.0 ! !END! 
2522 ! X =    379.028,   84.050,    3995.0,  0.0 ! !END! 
2523 ! X =    380.455,   84.129,    3759.0,  0.0 ! !END! 
2524 ! X =    381.882,   84.209,    3657.0,  0.0 ! !END! 
2525 ! X =    384.735,   84.368,    3733.0,  0.0 ! !END! 
2526 ! X =    386.162,   84.448,    3703.0,  0.0 ! !END! 
2527 ! X =    387.589,   84.529,    3422.0,  0.0 ! !END! 
2528 ! X =    389.016,   84.610,    3353.0,  0.0 ! !END! 
2529 ! X =    390.443,   84.691,    3291.0,  0.0 ! !END! 
2530 ! X =    391.870,   84.772,    3596.0,  0.0 ! !END! 
2531 ! X =    393.296,   84.854,    3667.0,  0.0 ! !END! 
2532 ! X =    394.723,   84.936,    3962.0,  0.0 ! !END! 
2533 ! X =    396.150,   85.018,    3810.0,  0.0 ! !END! 
2534 ! X =    397.577,   85.101,    3555.0,  0.0 ! !END! 
2535 ! X =    399.003,   85.184,    3291.0,  0.0 ! !END! 
2536 ! X =    400.430,   85.267,    3277.0,  0.0 ! !END! 
2537 ! X =    401.857,   85.351,    3527.0,  0.0 ! !END! 
2538 ! X =    403.283,   85.434,    3596.0,  0.0 ! !END! 
2539 ! X =    404.710,   85.518,    3138.0,  0.0 ! !END! 
2540 ! X =    406.136,   85.603,    3251.0,  0.0 ! !END! 
2541 ! X =    407.563,   85.688,    3108.0,  0.0 ! !END! 
2542 ! X =    408.990,   85.772,    3291.0,  0.0 ! !END! 
2543 ! X =    410.416,   85.858,    3535.0,  0.0 ! !END! 
2544 ! X =    411.843,   85.943,    3535.0,  0.0 ! !END! 
2545 ! X =    413.269,   86.029,    3435.0,  0.0 ! !END! 
2546 ! X =    414.696,   86.115,    3534.0,  0.0 ! !END! 
2547 ! X =    436.091,   87.444,    3482.0,  0.0 ! !END! 
2548 ! X =    441.796,   87.809,    2786.0,  0.0 ! !END! 
2549 ! X =    443.222,   87.901,    3138.0,  0.0 ! !END! 
2550 ! X =    366.089,   85.156,    3535.0,  0.0 ! !END! 
2551 ! X =    367.515,   85.232,    3771.0,  0.0 ! !END! 
2552 ! X =    368.942,   85.309,    3403.0,  0.0 ! !END! 
2553 ! X =    371.795,   85.463,    3168.0,  0.0 ! !END! 
2554 ! X =    373.222,   85.540,    3313.0,  0.0 ! !END! 
2555 ! X =    374.648,   85.618,    3305.0,  0.0 ! !END! 
2556 ! X =    376.075,   85.696,    3596.0,  0.0 ! !END! 
2557 ! X =    377.502,   85.775,    3586.0,  0.0 ! !END! 
2558 ! X =    378.928,   85.854,    3733.0,  0.0 ! !END! 
2559 ! X =    380.355,   85.933,    3840.0,  0.0 ! !END! 
2560 ! X =    384.634,   86.171,    3613.0,  0.0 ! !END! 
2561 ! X =    386.061,   86.252,    3616.0,  0.0 ! !END! 
2562 ! X =    387.487,   86.332,    3954.0,  0.0 ! !END! 
2563 ! X =    388.914,   86.413,    3782.0,  0.0 ! !END! 
2564 ! X =    390.340,   86.494,    3637.0,  0.0 ! !END! 
2565 ! X =    391.766,   86.575,    3217.0,  0.0 ! !END! 
2566 ! X =    393.193,   86.657,    3352.0,  0.0 ! !END! 
2567 ! X =    394.619,   86.739,    3413.0,  0.0 ! !END! 
2568 ! X =    396.046,   86.821,    3703.0,  0.0 ! !END! 
2569 ! X =    397.472,   86.904,    3686.0,  0.0 ! !END! 
2570 ! X =    398.898,   86.987,    3452.0,  0.0 ! !END! 
2571 ! X =    400.325,   87.070,    3297.0,  0.0 ! !END! 
2572 ! X =    401.751,   87.154,    3042.0,  0.0 ! !END! 
2573 ! X =    403.177,   87.237,    3121.0,  0.0 ! !END! 
2574 ! X =    404.603,   87.321,    2926.0,  0.0 ! !END! 
2575 ! X =    406.030,   87.406,    3272.0,  0.0 ! !END! 
2576 ! X =    407.456,   87.490,    3183.0,  0.0 ! !END! 
2577 ! X =    408.882,   87.575,    3424.0,  0.0 ! !END! 
2578 ! X =    410.308,   87.661,    3479.0,  0.0 ! !END! 
2579 ! X =    411.734,   87.746,    3576.0,  0.0 ! !END! 
2580 ! X =    413.161,   87.832,    3365.0,  0.0 ! !END! 
2581 ! X =    441.680,   89.611,    2864.0,  0.0 ! !END! 
2582 ! X =    367.419,   87.035,    3215.0,  0.0 ! !END! 
2583 ! X =    368.845,   87.112,    3301.0,  0.0 ! !END! 
2584 ! X =    370.271,   87.189,    2742.0,  0.0 ! !END! 
2585 ! X =    371.697,   87.266,    3102.0,  0.0 ! !END! 
2586 ! X =    373.124,   87.344,    3449.0,  0.0 ! !END! 
2587 ! X =    374.550,   87.422,    3376.0,  0.0 ! !END! 
2588 ! X =    375.976,   87.500,    3332.0,  0.0 ! !END! 
2589 ! X =    377.402,   87.578,    3425.0,  0.0 ! !END! 
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2590 ! X =    378.828,   87.657,    3840.0,  0.0 ! !END! 
2591 ! X =    380.255,   87.736,    3794.0,  0.0 ! !END! 
2592 ! X =    385.959,   88.055,    3515.0,  0.0 ! !END! 
2593 ! X =    387.385,   88.135,    3442.0,  0.0 ! !END! 
2594 ! X =    388.811,   88.216,    3657.0,  0.0 ! !END! 
2595 ! X =    390.237,   88.297,    3799.0,  0.0 ! !END! 
2596 ! X =    391.663,   88.378,    3683.0,  0.0 ! !END! 
2597 ! X =    393.089,   88.460,    3496.0,  0.0 ! !END! 
2598 ! X =    394.515,   88.542,    3048.0,  0.0 ! !END! 
2599 ! X =    395.941,   88.624,    3267.0,  0.0 ! !END! 
2600 ! X =    397.367,   88.707,    3266.0,  0.0 ! !END! 
2601 ! X =    398.793,   88.790,    3005.0,  0.0 ! !END! 
2602 ! X =    405.923,   89.209,    2878.0,  0.0 ! !END! 
2603 ! X =    407.349,   89.293,    2890.0,  0.0 ! !END! 
2604 ! X =    408.774,   89.378,    3145.0,  0.0 ! !END! 
2605 ! X =    410.200,   89.463,    3147.0,  0.0 ! !END! 
2606 ! X =    411.626,   89.549,    3267.0,  0.0 ! !END! 
2607 ! X =    413.052,   89.635,    3361.0,  0.0 ! !END! 
2608 ! X =    414.478,   89.721,    3413.0,  0.0 ! !END! 
2609 ! X =    371.600,   89.069,    3347.0,  0.0 ! !END! 
2610 ! X =    373.025,   89.147,    3643.0,  0.0 ! !END! 
2611 ! X =    374.451,   89.225,    3840.0,  0.0 ! !END! 
2612 ! X =    375.877,   89.303,    3743.0,  0.0 ! !END! 
2613 ! X =    377.303,   89.381,    3702.0,  0.0 ! !END! 
2614 ! X =    378.729,   89.460,    3837.0,  0.0 ! !END! 
2615 ! X =    380.155,   89.539,    3779.0,  0.0 ! !END! 
2616 ! X =    381.580,   89.618,    3535.0,  0.0 ! !END! 
2617 ! X =    385.858,   89.858,    3474.0,  0.0 ! !END! 
2618 ! X =    390.135,   90.100,    3149.0,  0.0 ! !END! 
2619 ! X =    391.560,   90.181,    3383.0,  0.0 ! !END! 
2620 ! X =    392.986,   90.263,    3600.0,  0.0 ! !END! 
2621 ! X =    394.412,   90.345,    3360.0,  0.0 ! !END! 
2622 ! X =    395.837,   90.427,    3237.0,  0.0 ! !END! 
2623 ! X =    410.092,   91.266,    3046.0,  0.0 ! !END! 
2624 ! X =    411.518,   91.352,    2808.0,  0.0 ! !END! 
2625 ! X =    412.943,   91.437,    3048.0,  0.0 ! !END! 
2626 ! X =    414.369,   91.523,    3198.0,  0.0 ! !END! 
2627 ! X =    415.794,   91.610,    3076.0,  0.0 ! !END! 
2628 ! X =    374.353,   91.028,    3960.0,  0.0 ! !END! 
2629 ! X =    375.778,   91.106,    3779.0,  0.0 ! !END! 
2630 ! X =    377.204,   91.184,    3740.0,  0.0 ! !END! 
2631 ! X =    378.629,   91.263,    3753.0,  0.0 ! !END! 
2632 ! X =    380.055,   91.342,    3555.0,  0.0 ! !END! 
2633 ! X =    381.480,   91.421,    3468.0,  0.0 ! !END! 
2634 ! X =    382.905,   91.501,    3520.0,  0.0 ! !END! 
2635 ! X =    392.883,   92.066,    3047.0,  0.0 ! !END! 
2636 ! X =    394.308,   92.148,    2986.0,  0.0 ! !END! 
2637 ! X =    395.733,   92.230,    2926.0,  0.0 ! !END! 
2638 ! X =    411.409,   93.154,    3108.0,  0.0 ! !END! 
2639 ! X =    412.834,   93.240,    2804.0,  0.0 ! !END! 
2640 ! X =    414.259,   93.326,    2951.0,  0.0 ! !END! 
2641 ! X =    415.684,   93.412,    2743.0,  0.0 ! !END! 
2642 ! X =    378.529,   93.066,    3801.0,  0.0 ! !END! 
2643 ! X =    379.954,   93.145,    3647.0,  0.0 ! !END! 
2644 ! X =    397.984,  175.500,      2499.0,  0.0 ! !END! 
2645 ! X =    395.063,  177.135,      2593.0,  0.0 ! !END! 
2646 ! X =    396.470,  177.217,      2711.0,  0.0 ! !END! 
2647 ! X =    397.878,  177.300,      2620.0,  0.0 ! !END! 
2648 ! X =    399.285,  177.383,      2438.0,  0.0 ! !END! 
2649 ! X =    400.693,  177.466,      2794.0,  0.0 ! !END! 
2650 ! X =    394.958,  178.934,      2584.0,  0.0 ! !END! 
2651 ! X =    396.365,  179.017,      2877.0,  0.0 ! !END! 
2652 ! X =    397.772,  179.099,      2969.0,  0.0 ! !END! 
2653 ! X =    399.179,  179.182,      2658.0,  0.0 ! !END! 
2654 ! X =    400.586,  179.265,      2987.0,  0.0 ! !END! 
2655 ! X =    394.853,  180.734,      2787.0,  0.0 ! !END! 
2656 ! X =    396.259,  180.816,      3093.0,  0.0 ! !END! 
2657 ! X =    397.666,  180.899,      3108.0,  0.0 ! !END! 
2658 ! X =    399.073,  180.982,      2745.0,  0.0 ! !END! 
2659 ! X =    400.480,  181.065,      2743.0,  0.0 ! !END! 
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2660 ! X =    394.747,  182.533,      2854.0,  0.0 ! !END! 
2661 ! X =    396.154,  182.616,      3180.0,  0.0 ! !END! 
2662 ! X =    397.560,  182.698,      2859.0,  0.0 ! !END! 
2663 ! X =    398.967,  182.781,      2651.0,  0.0 ! !END! 
2664 ! X =    400.373,  182.864,      3116.0,  0.0 ! !END! 
2665 ! X =    394.642,  184.333,      3088.0,  0.0 ! !END! 
2666 ! X =    396.048,  184.415,      3065.0,  0.0 ! !END! 
2667 ! X =    397.454,  184.498,      3108.0,  0.0 ! !END! 
2668 ! X =    398.860,  184.581,      2681.0,  0.0 ! !END! 
2669 ! X =    400.266,  184.664,      3291.0,  0.0 ! !END! 
2670 ! X =    394.537,  186.132,      2926.0,  0.0 ! !END! 
2671 ! X =    395.943,  186.214,      3325.0,  0.0 ! !END! 
2672 ! X =    397.348,  186.297,      3354.0,  0.0 ! !END! 
2673 ! X =    398.754,  186.380,      2987.0,  0.0 ! !END! 
2674 ! X =    400.160,  186.463,      3053.0,  0.0 ! !END! 
2675 ! X =    405.782,  186.799,      3291.0,  0.0 ! !END! 
2676 ! X =    407.188,  186.883,      3068.0,  0.0 ! !END! 
2677 ! X =    408.593,  186.968,      3074.0,  0.0 ! !END! 
2678 ! X =    409.999,  187.053,      3073.0,  0.0 ! !END! 
2679 ! X =    411.404,  187.139,      2854.0,  0.0 ! !END! 
2680 ! X =    412.810,  187.225,      2727.0,  0.0 ! !END! 
2681 ! X =    390.216,  187.687,      3045.0,  0.0 ! !END! 
2682 ! X =    395.837,  188.014,      3027.0,  0.0 ! !END! 
2683 ! X =    397.243,  188.096,      3474.0,  0.0 ! !END! 
2684 ! X =    398.648,  188.179,      3108.0,  0.0 ! !END! 
2685 ! X =    400.053,  188.262,      2987.0,  0.0 ! !END! 
2686 ! X =    401.458,  188.346,      3496.0,  0.0 ! !END! 
2687 ! X =    404.269,  188.513,      3329.0,  0.0 ! !END! 
2688 ! X =    405.674,  188.598,      3458.0,  0.0 ! !END! 
2689 ! X =    407.079,  188.682,      3311.0,  0.0 ! !END! 
2690 ! X =    408.484,  188.767,      3072.0,  0.0 ! !END! 
2691 ! X =    409.889,  188.852,      3316.0,  0.0 ! !END! 
2692 ! X =    411.294,  188.938,      3070.0,  0.0 ! !END! 
2693 ! X =    412.700,  189.024,      2966.0,  0.0 ! !END! 
2694 ! X =    388.707,  189.405,      3181.0,  0.0 ! !END! 
2695 ! X =    390.112,  189.486,      3108.0,  0.0 ! !END! 
2696 ! X =    391.517,  189.567,      2926.0,  0.0 ! !END! 
2697 ! X =    395.732,  189.813,      2830.0,  0.0 ! !END! 
2698 ! X =    397.137,  189.896,      3074.0,  0.0 ! !END! 
2699 ! X =    398.542,  189.978,      3230.0,  0.0 ! !END! 
2700 ! X =    399.947,  190.062,      3208.0,  0.0 ! !END! 
2701 ! X =    401.351,  190.145,      3108.0,  0.0 ! !END! 
2702 ! X =    402.756,  190.229,      3555.0,  0.0 ! !END! 
2703 ! X =    404.161,  190.313,      3510.0,  0.0 ! !END! 
2704 ! X =    405.566,  190.397,      3549.0,  0.0 ! !END! 
2705 ! X =    406.971,  190.481,      3474.0,  0.0 ! !END! 
2706 ! X =    408.375,  190.566,      3220.0,  0.0 ! !END! 
2707 ! X =    409.780,  190.651,      3180.0,  0.0 ! !END! 
2708 ! X =    411.185,  190.737,      3077.0,  0.0 ! !END! 
2709 ! X =    388.603,  191.204,      3169.0,  0.0 ! !END! 
2710 ! X =    390.008,  191.285,      3466.0,  0.0 ! !END! 
2711 ! X =    391.413,  191.367,      3032.0,  0.0 ! !END! 
2712 ! X =    392.817,  191.448,      3387.0,  0.0 ! !END! 
2713 ! X =    394.222,  191.530,      3018.0,  0.0 ! !END! 
2714 ! X =    395.626,  191.612,      2631.0,  0.0 ! !END! 
2715 ! X =    397.031,  191.695,      2720.0,  0.0 ! !END! 
2716 ! X =    398.435,  191.778,      2872.0,  0.0 ! !END! 
2717 ! X =    399.840,  191.861,      3108.0,  0.0 ! !END! 
2718 ! X =    401.244,  191.944,      3108.0,  0.0 ! !END! 
2719 ! X =    402.649,  192.028,      3386.0,  0.0 ! !END! 
2720 ! X =    404.053,  192.112,      3718.0,  0.0 ! !END! 
2721 ! X =    405.458,  192.196,      3596.0,  0.0 ! !END! 
2722 ! X =    406.862,  192.280,      3553.0,  0.0 ! !END! 
2723 ! X =    408.267,  192.365,      3596.0,  0.0 ! !END! 
2724 ! X =    409.671,  192.450,      3206.0,  0.0 ! !END! 
2725 ! X =    411.075,  192.536,      3413.0,  0.0 ! !END! 
2726 ! X =    412.480,  192.622,      3303.0,  0.0 ! !END! 
2727 ! X =    384.287,  192.762,      2682.0,  0.0 ! !END! 
2728 ! X =    388.500,  193.003,      3380.0,  0.0 ! !END! 
2729 ! X =    389.904,  193.084,      3391.0,  0.0 ! !END! 
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2730 ! X =    391.308,  193.166,      3176.0,  0.0 ! !END! 
2731 ! X =    392.713,  193.247,      3344.0,  0.0 ! !END! 
2732 ! X =    394.117,  193.329,      3160.0,  0.0 ! !END! 
2733 ! X =    395.521,  193.411,      2742.0,  0.0 ! !END! 
2734 ! X =    396.925,  193.494,      3176.0,  0.0 ! !END! 
2735 ! X =    398.329,  193.577,      3243.0,  0.0 ! !END! 
2736 ! X =    399.733,  193.660,      3083.0,  0.0 ! !END! 
2737 ! X =    401.137,  193.743,      3374.0,  0.0 ! !END! 
2738 ! X =    402.541,  193.827,      3425.0,  0.0 ! !END! 
2739 ! X =    403.946,  193.911,      3779.0,  0.0 ! !END! 
2740 ! X =    405.350,  193.995,      3772.0,  0.0 ! !END! 
2741 ! X =    406.754,  194.079,      3629.0,  0.0 ! !END! 
2742 ! X =    408.158,  194.164,      3535.0,  0.0 ! !END! 
2743 ! X =    409.562,  194.249,      3181.0,  0.0 ! !END! 
2744 ! X =    410.966,  194.335,      2804.0,  0.0 ! !END! 
2745 ! X =    384.185,  194.561,      2630.0,  0.0 ! !END! 
2746 ! X =    385.588,  194.642,      2975.0,  0.0 ! !END! 
2747 ! X =    386.992,  194.722,      3352.0,  0.0 ! !END! 
2748 ! X =    388.396,  194.803,      3020.0,  0.0 ! !END! 
2749 ! X =    389.800,  194.884,      3108.0,  0.0 ! !END! 
2750 ! X =    391.204,  194.965,      3484.0,  0.0 ! !END! 
2751 ! X =    392.608,  195.046,      3352.0,  0.0 ! !END! 
2752 ! X =    394.012,  195.128,      3108.0,  0.0 ! !END! 
2753 ! X =    395.415,  195.211,      2875.0,  0.0 ! !END! 
2754 ! X =    396.819,  195.293,      3195.0,  0.0 ! !END! 
2755 ! X =    398.223,  195.376,      3211.0,  0.0 ! !END! 
2756 ! X =    399.627,  195.459,      3413.0,  0.0 ! !END! 
2757 ! X =    401.030,  195.542,      3565.0,  0.0 ! !END! 
2758 ! X =    402.434,  195.626,      3645.0,  0.0 ! !END! 
2759 ! X =    403.838,  195.710,      3733.0,  0.0 ! !END! 
2760 ! X =    405.241,  195.794,      3779.0,  0.0 ! !END! 
2761 ! X =    406.645,  195.878,      3762.0,  0.0 ! !END! 
2762 ! X =    408.049,  195.963,      3596.0,  0.0 ! !END! 
2763 ! X =    409.452,  196.048,      3409.0,  0.0 ! !END! 
2764 ! X =    382.678,  196.281,      2672.0,  0.0 ! !END! 
2765 ! X =    384.082,  196.361,      3077.0,  0.0 ! !END! 
2766 ! X =    385.486,  196.441,      3179.0,  0.0 ! !END! 
2767 ! X =    386.889,  196.521,      3372.0,  0.0 ! !END! 
2768 ! X =    388.293,  196.602,      3379.0,  0.0 ! !END! 
2769 ! X =    389.696,  196.683,      2822.0,  0.0 ! !END! 
2770 ! X =    391.100,  196.764,      2901.0,  0.0 ! !END! 
2771 ! X =    392.503,  196.846,      3048.0,  0.0 ! !END! 
2772 ! X =    393.906,  196.927,      3325.0,  0.0 ! !END! 
2773 ! X =    395.310,  197.010,      3048.0,  0.0 ! !END! 
2774 ! X =    396.713,  197.092,      2944.0,  0.0 ! !END! 
2775 ! X =    398.117,  197.175,      3053.0,  0.0 ! !END! 
2776 ! X =    399.520,  197.258,      3116.0,  0.0 ! !END! 
2777 ! X =    400.923,  197.341,      3352.0,  0.0 ! !END! 
2778 ! X =    402.327,  197.425,      3691.0,  0.0 ! !END! 
2779 ! X =    403.730,  197.508,      3605.0,  0.0 ! !END! 
2780 ! X =    405.133,  197.593,      3404.0,  0.0 ! !END! 
2781 ! X =    406.537,  197.677,      3063.0,  0.0 ! !END! 
2782 ! X =    407.940,  197.762,      3184.0,  0.0 ! !END! 
2783 ! X =    409.343,  197.847,      3240.0,  0.0 ! !END! 
2784 ! X =    379.770,  197.921,      2884.0,  0.0 ! !END! 
2785 ! X =    381.173,  198.000,      2621.0,  0.0 ! !END! 
2786 ! X =    382.576,  198.080,      2677.0,  0.0 ! !END! 
2787 ! X =    383.980,  198.160,      3091.0,  0.0 ! !END! 
2788 ! X =    385.383,  198.240,      3155.0,  0.0 ! !END! 
2789 ! X =    386.786,  198.320,      2972.0,  0.0 ! !END! 
2790 ! X =    388.189,  198.401,      2952.0,  0.0 ! !END! 
2791 ! X =    389.592,  198.482,      2805.0,  0.0 ! !END! 
2792 ! X =    390.995,  198.563,      2682.0,  0.0 ! !END! 
2793 ! X =    392.398,  198.645,      2846.0,  0.0 ! !END! 
2794 ! X =    393.801,  198.726,      3143.0,  0.0 ! !END! 
2795 ! X =    395.204,  198.809,      2898.0,  0.0 ! !END! 
2796 ! X =    396.607,  198.891,      2865.0,  0.0 ! !END! 
2797 ! X =    398.010,  198.974,      3043.0,  0.0 ! !END! 
2798 ! X =    399.413,  199.057,      3168.0,  0.0 ! !END! 
2799 ! X =    400.816,  199.140,      3535.0,  0.0 ! !END! 
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2800 ! X =    402.219,  199.223,      3657.0,  0.0 ! !END! 
2801 ! X =    403.622,  199.307,      3118.0,  0.0 ! !END! 
2802 ! X =    405.025,  199.391,      3240.0,  0.0 ! !END! 
2803 ! X =    406.428,  199.476,      3256.0,  0.0 ! !END! 
2804 ! X =    379.669,  199.720,      2902.0,  0.0 ! !END! 
2805 ! X =    381.071,  199.800,      2636.0,  0.0 ! !END! 
2806 ! X =    382.474,  199.879,      2609.0,  0.0 ! !END! 
2807 ! X =    383.877,  199.959,      2887.0,  0.0 ! !END! 
2808 ! X =    385.280,  200.039,      2698.0,  0.0 ! !END! 
2809 ! X =    386.683,  200.119,      2857.0,  0.0 ! !END! 
2810 ! X =    388.085,  200.200,      2752.0,  0.0 ! !END! 
2811 ! X =    389.488,  200.281,      2634.0,  0.0 ! !END! 
2812 ! X =    390.891,  200.362,      2612.0,  0.0 ! !END! 
2813 ! X =    392.294,  200.444,      2743.0,  0.0 ! !END! 
2814 ! X =    393.696,  200.525,      2727.0,  0.0 ! !END! 
2815 ! X =    395.099,  200.607,      2865.0,  0.0 ! !END! 
2816 ! X =    396.502,  200.690,      2723.0,  0.0 ! !END! 
2817 ! X =    397.904,  200.772,      2884.0,  0.0 ! !END! 
2818 ! X =    399.307,  200.855,      3169.0,  0.0 ! !END! 
2819 ! X =    400.709,  200.939,      3108.0,  0.0 ! !END! 
2820 ! X =    402.112,  201.022,      3352.0,  0.0 ! !END! 
2821 ! X =    403.515,  201.106,      3254.0,  0.0 ! !END! 
2822 ! X =    404.917,  201.190,      3008.0,  0.0 ! !END! 
2823 ! X =    406.320,  201.275,      2987.0,  0.0 ! !END! 
2824 ! X =    379.567,  201.520,      3162.0,  0.0 ! !END! 
2825 ! X =    383.775,  201.758,      3108.0,  0.0 ! !END! 
2826 ! X =    385.177,  201.838,      2969.0,  0.0 ! !END! 
2827 ! X =    386.579,  201.918,      2782.0,  0.0 ! !END! 
2828 ! X =    387.982,  201.999,      2688.0,  0.0 ! !END! 
2829 ! X =    389.384,  202.080,      2632.0,  0.0 ! !END! 
2830 ! X =    390.787,  202.161,      2509.0,  0.0 ! !END! 
2831 ! X =    392.189,  202.242,      2583.0,  0.0 ! !END! 
2832 ! X =    393.591,  202.324,      2703.0,  0.0 ! !END! 
2833 ! X =    394.993,  202.406,      2447.0,  0.0 ! !END! 
2834 ! X =    396.396,  202.489,      2621.0,  0.0 ! !END! 
2835 ! X =    397.798,  202.571,      2725.0,  0.0 ! !END! 
2836 ! X =    399.200,  202.654,      2857.0,  0.0 ! !END! 
2837 ! X =    400.603,  202.737,      3004.0,  0.0 ! !END! 
2838 ! X =    402.005,  202.821,      3362.0,  0.0 ! !END! 
2839 ! X =    403.407,  202.905,      3454.0,  0.0 ! !END! 
2840 ! X =    404.809,  202.989,      3092.0,  0.0 ! !END! 
2841 ! X =    406.211,  203.073,      3081.0,  0.0 ! !END! 
2842 ! X =    383.672,  203.557,      2956.0,  0.0 ! !END! 
2843 ! X =    385.074,  203.637,      3143.0,  0.0 ! !END! 
2844 ! X =    386.476,  203.717,      3500.0,  0.0 ! !END! 
2845 ! X =    387.878,  203.798,      3196.0,  0.0 ! !END! 
2846 ! X =    389.280,  203.879,      2946.0,  0.0 ! !END! 
2847 ! X =    390.682,  203.960,      2561.0,  0.0 ! !END! 
2848 ! X =    392.084,  204.041,      2494.0,  0.0 ! !END! 
2849 ! X =    393.486,  204.123,      2582.0,  0.0 ! !END! 
2850 ! X =    396.290,  204.287,      2437.0,  0.0 ! !END! 
2851 ! X =    397.692,  204.370,      2781.0,  0.0 ! !END! 
2852 ! X =    399.094,  204.453,      2678.0,  0.0 ! !END! 
2853 ! X =    400.496,  204.536,      2923.0,  0.0 ! !END! 
2854 ! X =    401.897,  204.620,      3472.0,  0.0 ! !END! 
2855 ! X =    403.299,  204.703,      3352.0,  0.0 ! !END! 
2856 ! X =    404.701,  204.788,      3169.0,  0.0 ! !END! 
2857 ! X =    406.103,  204.872,      3076.0,  0.0 ! !END! 
2858 ! X =    407.505,  204.957,      2998.0,  0.0 ! !END! 
2859 ! X =    408.906,  205.042,      2967.0,  0.0 ! !END! 
2860 ! X =    410.308,  205.127,      2816.0,  0.0 ! !END! 
2861 ! X =    384.971,  205.436,      3352.0,  0.0 ! !END! 
2862 ! X =    386.373,  205.516,      3743.0,  0.0 ! !END! 
2863 ! X =    387.775,  205.597,      3474.0,  0.0 ! !END! 
2864 ! X =    389.176,  205.677,      3247.0,  0.0 ! !END! 
2865 ! X =    390.578,  205.759,      3076.0,  0.0 ! !END! 
2866 ! X =    391.979,  205.840,      2397.0,  0.0 ! !END! 
2867 ! X =    394.783,  206.004,      2613.0,  0.0 ! !END! 
2868 ! X =    396.184,  206.086,      2530.0,  0.0 ! !END! 
2869 ! X =    397.586,  206.169,      2444.0,  0.0 ! !END! 
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2870 ! X =    398.987,  206.252,      2616.0,  0.0 ! !END! 
2871 ! X =    400.389,  206.335,      2618.0,  0.0 ! !END! 
2872 ! X =    401.790,  206.418,      2799.0,  0.0 ! !END! 
2873 ! X =    403.192,  206.502,      2863.0,  0.0 ! !END! 
2874 ! X =    404.593,  206.586,      3133.0,  0.0 ! !END! 
2875 ! X =    405.994,  206.670,      3525.0,  0.0 ! !END! 
2876 ! X =    407.396,  206.755,      3596.0,  0.0 ! !END! 
2877 ! X =    408.797,  206.840,      3352.0,  0.0 ! !END! 
2878 ! X =    410.198,  206.925,      3063.0,  0.0 ! !END! 
2879 ! X =    411.600,  207.011,      2841.0,  0.0 ! !END! 
2880 ! X =    386.270,  207.315,      3535.0,  0.0 ! !END! 
2881 ! X =    387.671,  207.395,      3314.0,  0.0 ! !END! 
2882 ! X =    389.072,  207.476,      3108.0,  0.0 ! !END! 
2883 ! X =    390.474,  207.557,      2621.0,  0.0 ! !END! 
2884 ! X =    391.875,  207.639,      2204.0,  0.0 ! !END! 
2885 ! X =    393.276,  207.720,      2499.0,  0.0 ! !END! 
2886 ! X =    394.677,  207.802,      2408.0,  0.0 ! !END! 
2887 ! X =    396.078,  207.885,      2600.0,  0.0 ! !END! 
2888 ! X =    397.479,  207.967,      2803.0,  0.0 ! !END! 
2889 ! X =    398.881,  208.050,      2923.0,  0.0 ! !END! 
2890 ! X =    400.282,  208.133,      3137.0,  0.0 ! !END! 
2891 ! X =    401.683,  208.217,      2990.0,  0.0 ! !END! 
2892 ! X =    403.084,  208.301,      2949.0,  0.0 ! !END! 
2893 ! X =    404.485,  208.385,      3157.0,  0.0 ! !END! 
2894 ! X =    405.886,  208.469,      3227.0,  0.0 ! !END! 
2895 ! X =    410.089,  208.724,      3428.0,  0.0 ! !END! 
2896 ! X =    387.567,  209.194,      2845.0,  0.0 ! !END! 
2897 ! X =    388.968,  209.275,      2621.0,  0.0 ! !END! 
2898 ! X =    390.369,  209.356,      2500.0,  0.0 ! !END! 
2899 ! X =    391.770,  209.437,      2133.0,  0.0 ! !END! 
2900 ! X =    393.171,  209.519,      2499.0,  0.0 ! !END! 
2901 ! X =    394.572,  209.601,      2776.0,  0.0 ! !END! 
2902 ! X =    395.972,  209.683,      2941.0,  0.0 ! !END! 
2903 ! X =    397.373,  209.766,      3446.0,  0.0 ! !END! 
2904 ! X =    398.774,  209.849,      3657.0,  0.0 ! !END! 
2905 ! X =    222.462,  372.208,      1524.0,  0.0 ! !END! 
2906 ! X =    228.286,  372.225,      1585.0,  0.0 ! !END! 
2907 ! X =    230.227,  372.231,      1646.0,  0.0 ! !END! 
2908 ! X =    216.634,  374.132,      1560.0,  0.0 ! !END! 
2909 ! X =    218.575,  374.137,      1526.0,  0.0 ! !END! 
2910 ! X =    220.516,  374.143,      1524.0,  0.0 ! !END! 
2911 ! X =    222.457,  374.149,      1524.0,  0.0 ! !END! 
2912 ! X =    224.398,  374.154,      1531.0,  0.0 ! !END! 
2913 ! X =    226.339,  374.160,      1580.0,  0.0 ! !END! 
2914 ! X =    228.280,  374.166,      1851.0,  0.0 ! !END! 
2915 ! X =    230.221,  374.172,      2256.0,  0.0 ! !END! 
2916 ! X =    249.631,  374.235,      2301.0,  0.0 ! !END! 
2917 ! X =    251.572,  374.241,      2194.0,  0.0 ! !END! 
2918 ! X =    216.628,  376.073,      1761.0,  0.0 ! !END! 
2919 ! X =    218.569,  376.078,      1640.0,  0.0 ! !END! 
2920 ! X =    220.510,  376.084,      1744.0,  0.0 ! !END! 
2921 ! X =    222.451,  376.090,      1536.0,  0.0 ! !END! 
2922 ! X =    224.392,  376.095,      1661.0,  0.0 ! !END! 
2923 ! X =    226.333,  376.101,      1925.0,  0.0 ! !END! 
2924 ! X =    228.274,  376.107,      1984.0,  0.0 ! !END! 
2925 ! X =    230.215,  376.113,      2316.0,  0.0 ! !END! 
2926 ! X =    243.801,  376.156,      2236.0,  0.0 ! !END! 
2927 ! X =    245.742,  376.163,      1957.0,  0.0 ! !END! 
2928 ! X =    247.683,  376.169,      1767.0,  0.0 ! !END! 
2929 ! X =    249.624,  376.176,      1830.0,  0.0 ! !END! 
2930 ! X =    251.565,  376.182,      1711.0,  0.0 ! !END! 
2931 ! X =    253.506,  376.189,      1652.0,  0.0 ! !END! 
2932 ! X =    255.447,  376.196,      1728.0,  0.0 ! !END! 
2933 ! X =    257.388,  376.203,      1686.0,  0.0 ! !END! 
2934 ! X =    259.329,  376.209,      1828.0,  0.0 ! !END! 
2935 ! X =    261.270,  376.216,      1827.0,  0.0 ! !END! 
2936 ! X =    263.211,  376.223,      1961.0,  0.0 ! !END! 
2937 ! X =    265.152,  376.230,      2011.0,  0.0 ! !END! 
2938 ! X =    267.093,  376.238,      2024.0,  0.0 ! !END! 
2939 ! X =    269.034,  376.245,      1952.0,  0.0 ! !END! 
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2940 ! X =    270.975,  376.252,      1965.0,  0.0 ! !END! 
2941 ! X =    272.916,  376.259,      1965.0,  0.0 ! !END! 
2942 ! X =    274.857,  376.267,      1839.0,  0.0 ! !END! 
2943 ! X =    276.798,  376.274,      1908.0,  0.0 ! !END! 
2944 ! X =    278.739,  376.282,      1889.0,  0.0 ! !END! 
2945 ! X =    280.680,  376.289,      1889.0,  0.0 ! !END! 
2946 ! X =    216.623,  378.014,      1829.0,  0.0 ! !END! 
2947 ! X =    218.564,  378.019,      1833.0,  0.0 ! !END! 
2948 ! X =    220.505,  378.025,      2009.0,  0.0 ! !END! 
2949 ! X =    222.445,  378.031,      2170.0,  0.0 ! !END! 
2950 ! X =    224.386,  378.036,      2219.0,  0.0 ! !END! 
2951 ! X =    226.327,  378.042,      2134.0,  0.0 ! !END! 
2952 ! X =    228.268,  378.048,      1934.0,  0.0 ! !END! 
2953 ! X =    230.209,  378.054,      1905.0,  0.0 ! !END! 
2954 ! X =    239.913,  378.084,      1890.0,  0.0 ! !END! 
2955 ! X =    241.854,  378.091,      1935.0,  0.0 ! !END! 
2956 ! X =    243.795,  378.097,      1949.0,  0.0 ! !END! 
2957 ! X =    245.736,  378.104,      1755.0,  0.0 ! !END! 
2958 ! X =    247.677,  378.110,      1768.0,  0.0 ! !END! 
2959 ! X =    249.618,  378.117,      1645.0,  0.0 ! !END! 
2960 ! X =    251.559,  378.123,      1676.0,  0.0 ! !END! 
2961 ! X =    253.500,  378.130,      1605.0,  0.0 ! !END! 
2962 ! X =    255.440,  378.137,      1585.0,  0.0 ! !END! 
2963 ! X =    257.381,  378.143,      1740.0,  0.0 ! !END! 
2964 ! X =    259.322,  378.150,      1659.0,  0.0 ! !END! 
2965 ! X =    261.263,  378.157,      1950.0,  0.0 ! !END! 
2966 ! X =    263.204,  378.164,      1913.0,  0.0 ! !END! 
2967 ! X =    265.145,  378.171,      1968.0,  0.0 ! !END! 
2968 ! X =    267.086,  378.179,      1653.0,  0.0 ! !END! 
2969 ! X =    269.027,  378.186,      1835.0,  0.0 ! !END! 
2970 ! X =    270.968,  378.193,      1866.0,  0.0 ! !END! 
2971 ! X =    272.909,  378.200,      1847.0,  0.0 ! !END! 
2972 ! X =    274.849,  378.208,      2069.0,  0.0 ! !END! 
2973 ! X =    276.790,  378.215,      2082.0,  0.0 ! !END! 
2974 ! X =    278.731,  378.223,      1795.0,  0.0 ! !END! 
2975 ! X =    280.672,  378.230,      1851.0,  0.0 ! !END! 
2976 ! X =    282.613,  378.238,      1957.0,  0.0 ! !END! 
2977 ! X =    284.554,  378.245,      1920.0,  0.0 ! !END! 
2978 ! X =    216.617,  379.955,      1744.0,  0.0 ! !END! 
2979 ! X =    218.558,  379.960,      1768.0,  0.0 ! !END! 
2980 ! X =    220.499,  379.966,      1768.0,  0.0 ! !END! 
2981 ! X =    222.440,  379.971,      1725.0,  0.0 ! !END! 
2982 ! X =    224.380,  379.977,      1808.0,  0.0 ! !END! 
2983 ! X =    226.321,  379.983,      1753.0,  0.0 ! !END! 
2984 ! X =    228.262,  379.989,      1584.0,  0.0 ! !END! 
2985 ! X =    230.203,  379.995,      1585.0,  0.0 ! !END! 
2986 ! X =    232.144,  380.001,      1898.0,  0.0 ! !END! 
2987 ! X =    234.085,  380.007,      2195.0,  0.0 ! !END! 
2988 ! X =    236.025,  380.013,      2153.0,  0.0 ! !END! 
2989 ! X =    237.966,  380.019,      2316.0,  0.0 ! !END! 
2990 ! X =    239.907,  380.025,      1975.0,  0.0 ! !END! 
2991 ! X =    241.848,  380.032,      1768.0,  0.0 ! !END! 
2992 ! X =    243.789,  380.038,      1793.0,  0.0 ! !END! 
2993 ! X =    245.729,  380.044,      1645.0,  0.0 ! !END! 
2994 ! X =    247.670,  380.051,      1757.0,  0.0 ! !END! 
2995 ! X =    249.611,  380.057,      1828.0,  0.0 ! !END! 
2996 ! X =    251.552,  380.064,      1818.0,  0.0 ! !END! 
2997 ! X =    253.493,  380.071,      1950.0,  0.0 ! !END! 
2998 ! X =    255.434,  380.078,      1950.0,  0.0 ! !END! 
2999 ! X =    257.374,  380.084,      2090.0,  0.0 ! !END! 
3000 ! X =    259.315,  380.091,      1801.0,  0.0 ! !END! 
3001 ! X =    261.256,  380.098,      1626.0,  0.0 ! !END! 
3002 ! X =    263.197,  380.105,      1859.0,  0.0 ! !END! 
3003 ! X =    265.138,  380.112,      1889.0,  0.0 ! !END! 
3004 ! X =    267.079,  380.119,      2133.0,  0.0 ! !END! 
3005 ! X =    269.019,  380.127,      2133.0,  0.0 ! !END! 
3006 ! X =    270.960,  380.134,      2094.0,  0.0 ! !END! 
3007 ! X =    272.901,  380.141,      2090.0,  0.0 ! !END! 
3008 ! X =    274.842,  380.148,      2091.0,  0.0 ! !END! 
3009 ! X =    276.783,  380.156,      2127.0,  0.0 ! !END! 
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3010 ! X =    278.724,  380.163,      2073.0,  0.0 ! !END! 
3011 ! X =    280.665,  380.171,      2072.0,  0.0 ! !END! 
3012 ! X =    228.256,  381.930,      1585.0,  0.0 ! !END! 
3013 ! X =    230.197,  381.935,      1566.0,  0.0 ! !END! 
3014 ! X =    232.138,  381.941,      1513.0,  0.0 ! !END! 
3015 ! X =    234.078,  381.948,      1533.0,  0.0 ! !END! 
3016 ! X =    236.019,  381.954,      2156.0,  0.0 ! !END! 
3017 ! X =    237.960,  381.960,      2316.0,  0.0 ! !END! 
3018 ! X =    239.901,  381.966,      2316.0,  0.0 ! !END! 
3019 ! X =    241.842,  381.972,      1829.0,  0.0 ! !END! 
3020 ! X =    243.782,  381.979,      1662.0,  0.0 ! !END! 
3021 ! X =    245.723,  381.985,      1769.0,  0.0 ! !END! 
3022 ! X =    247.664,  381.992,      1586.0,  0.0 ! !END! 
3023 ! X =    249.605,  381.998,      1594.0,  0.0 ! !END! 
3024 ! X =    251.545,  382.005,      1940.0,  0.0 ! !END! 
3025 ! X =    253.486,  382.012,      2125.0,  0.0 ! !END! 
3026 ! X =    255.427,  382.018,      2011.0,  0.0 ! !END! 
3027 ! X =    257.368,  382.025,      2072.0,  0.0 ! !END! 
3028 ! X =    259.308,  382.032,      2133.0,  0.0 ! !END! 
3029 ! X =    261.249,  382.039,      2058.0,  0.0 ! !END! 
3030 ! X =    263.190,  382.046,      2015.0,  0.0 ! !END! 
3031 ! X =    265.131,  382.053,      2161.0,  0.0 ! !END! 
3032 ! X =    267.071,  382.060,      2177.0,  0.0 ! !END! 
3033 ! X =    269.012,  382.067,      2194.0,  0.0 ! !END! 
3034 ! X =    270.953,  382.075,      2130.0,  0.0 ! !END! 
3035 ! X =    274.835,  382.089,      2235.0,  0.0 ! !END! 
3036 ! X =    276.775,  382.097,      2194.0,  0.0 ! !END! 
3037 ! X =    278.716,  382.104,      2222.0,  0.0 ! !END! 
3038 ! X =    280.657,  382.112,      2135.0,  0.0 ! !END! 
3039 ! X =    230.191,  383.876,      1646.0,  0.0 ! !END! 
3040 ! X =    232.132,  383.882,      1537.0,  0.0 ! !END! 
3041 ! X =    234.072,  383.888,      1586.0,  0.0 ! !END! 
3042 ! X =    236.013,  383.894,      1829.0,  0.0 ! !END! 
3043 ! X =    237.954,  383.901,      2195.0,  0.0 ! !END! 
3044 ! X =    239.894,  383.907,      2267.0,  0.0 ! !END! 
3045 ! X =    241.835,  383.913,      2121.0,  0.0 ! !END! 
3046 ! X =    243.776,  383.919,      1749.0,  0.0 ! !END! 
3047 ! X =    245.717,  383.926,      1828.0,  0.0 ! !END! 
3048 ! X =    247.657,  383.932,      1929.0,  0.0 ! !END! 
3049 ! X =    249.598,  383.939,      1682.0,  0.0 ! !END! 
3050 ! X =    251.539,  383.946,      2088.0,  0.0 ! !END! 
3051 ! X =    253.479,  383.952,      2133.0,  0.0 ! !END! 
3052 ! X =    255.420,  383.959,      2132.0,  0.0 ! !END! 
3053 ! X =    257.361,  383.966,      2133.0,  0.0 ! !END! 
3054 ! X =    259.301,  383.973,      2194.0,  0.0 ! !END! 
3055 ! X =    261.242,  383.980,      2113.0,  0.0 ! !END! 
3056 ! X =    263.183,  383.987,      2194.0,  0.0 ! !END! 
3057 ! X =    265.124,  383.994,      2194.0,  0.0 ! !END! 
3058 ! X =    232.126,  385.823,      1646.0,  0.0 ! !END! 
3059 ! X =    234.066,  385.829,      1646.0,  0.0 ! !END! 
3060 ! X =    236.007,  385.835,      1646.0,  0.0 ! !END! 
3061 ! X =    237.948,  385.841,      1966.0,  0.0 ! !END! 
3062 ! X =    239.888,  385.847,      1920.0,  0.0 ! !END! 
3063 ! X =    241.829,  385.854,      1986.0,  0.0 ! !END! 
3064 ! X =    243.769,  385.860,      2102.0,  0.0 ! !END! 
3065 ! X =    245.710,  385.867,      1967.0,  0.0 ! !END! 
3066 ! X =    247.651,  385.873,      2133.0,  0.0 ! !END! 
3067 ! X =    249.591,  385.880,      2140.0,  0.0 ! !END! 
3068 ! X =    251.532,  385.886,      2133.0,  0.0 ! !END! 
3069 ! X =    253.473,  385.893,      2194.0,  0.0 ! !END! 
3070 ! X =    237.941,  387.782,      1779.0,  0.0 ! !END! 
3071 ! X =    239.882,  387.788,      2104.0,  0.0 ! !END! 
3072 ! X =    241.823,  387.794,      2369.0,  0.0 ! !END! 
3073 ! X =    243.763,  387.801,      2453.0,  0.0 ! !END! 
3074 ! X =    245.704,  387.807,      1812.0,  0.0 ! !END! 
3075 ! X =    247.644,  387.814,      2115.0,  0.0 ! !END! 
3076 ! X =    249.585,  387.820,      2255.0,  0.0 ! !END! 
3077 ! X =    251.525,  387.827,      2316.0,  0.0 ! !END! 
3078 ! X =    237.935,  389.722,      2155.0,  0.0 ! !END! 
3079 ! X =    239.876,  389.729,      2053.0,  0.0 ! !END! 
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3080 ! X =    241.816,  389.735,      2499.0,  0.0 ! !END! 
3081 ! X =    243.757,  389.741,      2287.0,  0.0 ! !END! 
3082 ! X =    245.697,  389.748,      2016.0,  0.0 ! !END! 
3083 ! X =    247.638,  389.754,      2341.0,  0.0 ! !END! 
3084 ! X =    249.578,  389.761,      2256.0,  0.0 ! !END! 
3085 ! X =    251.519,  389.767,      2398.0,  0.0 ! !END! 
3086 ! X =    243.750,  391.682,      2207.0,  0.0 ! !END! 
3087 ! X =    245.691,  391.688,      2255.0,  0.0 ! !END! 
3088 ! X =    247.631,  391.695,      1763.0,  0.0 ! !END! 
3089 ! X =    249.572,  391.701,      2353.0,  0.0 ! !END! 
3090 ! X =    251.512,  391.708,      2211.0,  0.0 ! !END! 
3091 ! X =    247.625,  393.635,      2133.0,  0.0 ! !END! 
3092 ! X =    249.565,  393.642,      2134.0,  0.0 ! !END! 
3093 ! X =    251.505,  393.648,      2167.0,  0.0 ! !END! 
3094 ! X =    253.446,  393.655,      2255.0,  0.0 ! !END! 
3095 ! X =    247.618,  395.575,      2142.0,  0.0 ! !END! 
3096 ! X =    249.558,  395.582,      2033.0,  0.0 ! !END! 
3097 ! X =    251.499,  395.589,      2234.0,  0.0 ! !END! 
3098 ! X =    253.439,  395.595,      2448.0,  0.0 ! !END! 
3099 ! X =    247.612,  397.516,      2179.0,  0.0 ! !END! 
3100 ! X =    249.552,  397.522,      1791.0,  0.0 ! !END! 
3101 ! X =    251.492,  397.529,      1890.0,  0.0 ! !END! 
3102 ! X =    253.432,  397.536,      2133.0,  0.0 ! !END! 
3103 ! X =    249.545,  399.463,      2082.0,  0.0 ! !END! 
3104 ! X =    251.485,  399.469,      2112.0,  0.0 ! !END! 
3105 ! X =    253.426,  399.476,      2075.0,  0.0 ! !END! 
3106 ! X =    249.539,  401.403,      2146.0,  0.0 ! !END! 
3107 ! X =    251.479,  401.409,      1925.0,  0.0 ! !END! 
3108 ! X =    253.419,  401.416,      1936.0,  0.0 ! !END! 
3109 ! X =    249.532,  403.343,      2038.0,  0.0 ! !END! 
3110 ! X =    251.472,  403.349,      1816.0,  0.0 ! !END! 
3111 ! X =    253.412,  403.356,      1745.0,  0.0 ! !END! 
3112 ! X =    251.465,  405.289,      1685.0,  0.0 ! !END! 
3113 ! X =    253.405,  405.296,      1663.0,  0.0 ! !END! 
3114 ! X =    251.459,  407.229,      1652.0,  0.0 ! !END! 
3115 ! X =    253.399,  407.236,      1718.0,  0.0 ! !END! 
3116 ! X =    251.648,  408.491,      1621.0,  0.0 ! !END! 
3117 ! X =    251.642,  410.431,      1623.0,  0.0 ! !END! 
3118 ! X =    249.696,  412.267,      1631.0,  0.0 ! !END! 
3119 ! X =    251.635,  412.371,      1658.0,  0.0 ! !END! 
3120 ! X =    245.810,  414.194,      1626.0,  0.0 ! !END! 
3121 ! X =    247.749,  414.200,      1653.0,  0.0 ! !END! 
3122 ! X =    249.689,  414.207,      1645.0,  0.0 ! !END! 
3123 ! X =    241.924,  416.120,      1657.0,  0.0 ! !END! 
3124 ! X =    243.863,  416.127,      1624.0,  0.0 ! !END! 
3125 ! X =    245.803,  416.133,      1683.0,  0.0 ! !END! 
3126 ! X =    239.978,  417.957,      1677.0,  0.0 ! !END! 
3127 ! X =    241.917,  418.060,      1692.0,  0.0 ! !END! 
3128 ! X =    243.857,  418.066,      1721.0,  0.0 ! !END! 
3129 ! X =    239.972,  419.896,      1723.0,  0.0 ! !END! 
3130 ! X =    239.869,  421.835,      1808.0,  0.0 ! !END! 
3131 ! X =    275.932,  219.913,      1957.0,  0.0 ! !END! 
3132 ! X =    277.878,  219.920,      1985.0,  0.0 ! !END! 
3133 ! X =    277.871,  221.866,      1848.0,  0.0 ! !END! 
3134 ! X =    279.817,  221.874,      1837.0,  0.0 ! !END! 
3135 ! X =    273.972,  223.798,      1950.0,  0.0 ! !END! 
3136 ! X =    275.918,  223.805,      1892.0,  0.0 ! !END! 
3137 ! X =    277.864,  223.812,      1860.0,  0.0 ! !END! 
3138 ! X =    279.810,  223.819,      1706.0,  0.0 ! !END! 
3139 ! X =    273.965,  225.744,      1950.0,  0.0 ! !END! 
3140 ! X =    275.910,  225.751,      1828.0,  0.0 ! !END! 
3141 ! X =    277.856,  225.758,      1706.0,  0.0 ! !END! 
3142 ! X =    272.012,  227.682,      1966.0,  0.0 ! !END! 
3143 ! X =    273.957,  227.689,      1848.0,  0.0 ! !END! 
3144 ! X =    275.903,  227.697,      1793.0,  0.0 ! !END! 
3145 ! X =    277.849,  227.704,      1447.0,  0.0 ! !END! 
3146 ! X =    272.005,  229.628,      1950.0,  0.0 ! !END! 
3147 ! X =    273.950,  229.635,      1584.0,  0.0 ! !END! 
3148 ! X =    275.896,  229.642,      1463.0,  0.0 ! !END! 
3149 ! X =    271.997,  231.574,      1767.0,  0.0 ! !END! 
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3150 ! X =    273.943,  231.581,      1558.0,  0.0 ! !END! 
3151 ! X =    270.045,  233.512,      1587.0,  0.0 ! !END! 
3152 ! X =    271.990,  233.519,      1435.0,  0.0 ! !END! 
3153 ! X =    187.805,  417.519,      2320.0,  0.0 ! !END! 
3154 ! X =    189.744,  417.524,      2438.0,  0.0 ! !END! 
3155 ! X =    185.861,  419.454,      2258.0,  0.0 ! !END! 
3156 ! X =    187.800,  419.459,      2372.0,  0.0 ! !END! 
3157 ! X =    189.740,  419.463,      2124.0,  0.0 ! !END! 
3158 ! X =    191.679,  419.468,      2067.0,  0.0 ! !END! 
3159 ! X =    193.619,  419.473,      2310.0,  0.0 ! !END! 
3160 ! X =    195.558,  419.478,      2197.0,  0.0 ! !END! 
3161 ! X =    197.498,  419.482,      2255.0,  0.0 ! !END! 
3162 ! X =    199.437,  419.487,      2259.0,  0.0 ! !END! 
3163 ! X =    203.316,  419.497,      2262.0,  0.0 ! !END! 
3164 ! X =    183.917,  421.389,      2377.0,  0.0 ! !END! 
3165 ! X =    185.856,  421.393,      2395.0,  0.0 ! !END! 
3166 ! X =    187.796,  421.398,      2441.0,  0.0 ! !END! 
3167 ! X =    189.735,  421.403,      2379.0,  0.0 ! !END! 
3168 ! X =    191.674,  421.407,      2317.0,  0.0 ! !END! 
3169 ! X =    193.614,  421.412,      2164.0,  0.0 ! !END! 
3170 ! X =    195.553,  421.417,      2148.0,  0.0 ! !END! 
3171 ! X =    197.493,  421.422,      2256.0,  0.0 ! !END! 
3172 ! X =    199.432,  421.427,      2140.0,  0.0 ! !END! 
3173 ! X =    201.372,  421.432,      2134.0,  0.0 ! !END! 
3174 ! X =    203.311,  421.437,      2124.0,  0.0 ! !END! 
3175 ! X =    205.250,  421.442,      2090.0,  0.0 ! !END! 
3176 ! X =    207.190,  421.447,      2012.0,  0.0 ! !END! 
3177 ! X =    185.852,  423.333,      2161.0,  0.0 ! !END! 
3178 ! X =    187.791,  423.337,      2195.0,  0.0 ! !END! 
3179 ! X =    189.730,  423.342,      1978.0,  0.0 ! !END! 
3180 ! X =    191.670,  423.347,      1867.0,  0.0 ! !END! 
3181 ! X =    193.609,  423.352,      2256.0,  0.0 ! !END! 
3182 ! X =    195.548,  423.356,      2267.0,  0.0 ! !END! 
3183 ! X =    197.488,  423.361,      2195.0,  0.0 ! !END! 
3184 ! X =    199.427,  423.366,      1841.0,  0.0 ! !END! 
3185 ! X =    201.367,  423.371,      1961.0,  0.0 ! !END! 
3186 ! X =    203.306,  423.376,      1854.0,  0.0 ! !END! 
3187 ! X =    205.245,  423.381,      1951.0,  0.0 ! !END! 
3188 ! X =    207.185,  423.387,      1890.0,  0.0 ! !END! 
3189 ! X =    209.124,  423.392,      1866.0,  0.0 ! !END! 
3190 ! X =    211.063,  423.397,      1762.0,  0.0 ! !END! 
3191 ! X =    213.003,  423.403,      2011.0,  0.0 ! !END! 
3192 ! X =    214.942,  423.408,      1977.0,  0.0 ! !END! 
3193 ! X =    222.700,  423.431,      1886.0,  0.0 ! !END! 
3194 ! X =    181.968,  425.263,      2152.0,  0.0 ! !END! 
3195 ! X =    183.908,  425.268,      1941.0,  0.0 ! !END! 
3196 ! X =    185.847,  425.272,      2135.0,  0.0 ! !END! 
3197 ! X =    187.786,  425.277,      1876.0,  0.0 ! !END! 
3198 ! X =    189.726,  425.281,      1872.0,  0.0 ! !END! 
3199 ! X =    191.665,  425.286,      2027.0,  0.0 ! !END! 
3200 ! X =    193.604,  425.291,      2092.0,  0.0 ! !END! 
3201 ! X =    195.544,  425.296,      2272.0,  0.0 ! !END! 
3202 ! X =    197.483,  425.301,      2256.0,  0.0 ! !END! 
3203 ! X =    199.422,  425.306,      2143.0,  0.0 ! !END! 
3204 ! X =    201.362,  425.311,      1903.0,  0.0 ! !END! 
3205 ! X =    203.301,  425.316,      1841.0,  0.0 ! !END! 
3206 ! X =    205.240,  425.321,      1892.0,  0.0 ! !END! 
3207 ! X =    207.179,  425.326,      1841.0,  0.0 ! !END! 
3208 ! X =    209.119,  425.331,      1957.0,  0.0 ! !END! 
3209 ! X =    211.058,  425.337,      1964.0,  0.0 ! !END! 
3210 ! X =    212.997,  425.342,      1887.0,  0.0 ! !END! 
3211 ! X =    214.937,  425.347,      1838.0,  0.0 ! !END! 
3212 ! X =    216.876,  425.353,      1773.0,  0.0 ! !END! 
3213 ! X =    218.815,  425.359,      1900.0,  0.0 ! !END! 
3214 ! X =    220.755,  425.364,      1830.0,  0.0 ! !END! 
3215 ! X =    185.843,  427.211,      2013.0,  0.0 ! !END! 
3216 ! X =    187.782,  427.216,      2107.0,  0.0 ! !END! 
3217 ! X =    189.721,  427.221,      1841.0,  0.0 ! !END! 
3218 ! X =    191.660,  427.225,      2018.0,  0.0 ! !END! 
3219 ! X =    193.599,  427.230,      1951.0,  0.0 ! !END! 
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3220 ! X =    195.539,  427.235,      2047.0,  0.0 ! !END! 
3221 ! X =    197.478,  427.240,      2256.0,  0.0 ! !END! 
3222 ! X =    199.417,  427.245,      2156.0,  0.0 ! !END! 
3223 ! X =    201.356,  427.250,      2195.0,  0.0 ! !END! 
3224 ! X =    203.296,  427.255,      1951.0,  0.0 ! !END! 
3225 ! X =    205.235,  427.260,      2012.0,  0.0 ! !END! 
3226 ! X =    207.174,  427.265,      1890.0,  0.0 ! !END! 
3227 ! X =    209.113,  427.271,      1950.0,  0.0 ! !END! 
3228 ! X =    211.053,  427.276,      2001.0,  0.0 ! !END! 
3229 ! X =    189.716,  429.160,      1998.0,  0.0 ! !END! 
3230 ! X =    191.656,  429.165,      2134.0,  0.0 ! !END! 
3231 ! X =    193.595,  429.169,      1846.0,  0.0 ! !END! 
3232 ! X =    195.534,  429.174,      1841.0,  0.0 ! !END! 
3233 ! X =    197.473,  429.179,      1865.0,  0.0 ! !END! 
3234 ! X =    199.412,  429.184,      1907.0,  0.0 ! !END! 
3235 ! X =    201.351,  429.189,      1995.0,  0.0 ! !END! 
3236 ! X =    203.291,  429.194,      2072.0,  0.0 ! !END! 
3237 ! X =    205.230,  429.199,      2134.0,  0.0 ! !END! 
3238 ! X =    207.169,  429.205,      2072.0,  0.0 ! !END! 
3239 ! X =    189.712,  431.099,      1878.0,  0.0 ! !END! 
3240 ! X =    191.651,  431.104,      1841.0,  0.0 ! !END! 
3241 ! X =    193.590,  431.109,      1841.0,  0.0 ! !END! 
3242 ! X =    195.529,  431.113,      1841.0,  0.0 ! !END! 
3243 ! X =    197.468,  431.118,      1841.0,  0.0 ! !END! 
3244 ! X =    199.407,  431.123,      1850.0,  0.0 ! !END! 
3245 ! X =    201.346,  431.128,      1889.0,  0.0 ! !END! 
3246 ! X =    203.286,  431.133,      1898.0,  0.0 ! !END! 
3247 ! X =    189.707,  433.038,      1841.0,  0.0 ! !END! 
3248 ! X =    191.646,  433.043,      1862.0,  0.0 ! !END! 
3249 ! X =    193.585,  433.048,      1841.0,  0.0 ! !END! 
3250 ! X =    195.524,  433.053,      1841.0,  0.0 ! !END! 
3251 ! X =    197.463,  433.057,      1841.0,  0.0 ! !END! 
3252 ! X =    199.402,  433.062,      1866.0,  0.0 ! !END! 
3253 ! X =    201.341,  433.067,      1892.0,  0.0 ! !END! 
3254 ! X =    203.280,  433.073,      1895.0,  0.0 ! !END! 
3255 ! X =    187.763,  434.973,      1951.0,  0.0 ! !END! 
3256 ! X =    189.702,  434.977,      2011.0,  0.0 ! !END! 
3257 ! X =    191.641,  434.982,      2011.0,  0.0 ! !END! 
3258 ! X =    193.580,  434.987,      1909.0,  0.0 ! !END! 
3259 ! X =    195.519,  434.992,      1841.0,  0.0 ! !END! 
3260 ! X =    197.458,  434.996,      1841.0,  0.0 ! !END! 
3261 ! X =    199.397,  435.001,      1860.0,  0.0 ! !END! 
3262 ! X =    193.576,  436.926,      1890.0,  0.0 ! !END! 
3263 ! X =    195.514,  436.931,      1866.0,  0.0 ! !END! 
3264 ! X =    197.453,  436.935,      1908.0,  0.0 ! !END! 
3265 ! X =    199.392,  436.940,      2044.0,  0.0 ! !END! 
3266 ! X =    193.571,  438.865,      1862.0,  0.0 ! !END! 
3267 ! X =    195.510,  438.869,      1841.0,  0.0 ! !END! 
3268 ! X =    197.449,  438.874,      1890.0,  0.0 ! !END! 
3269 ! X =    191.627,  440.799,      1889.0,  0.0 ! !END! 
3270 ! X =    193.566,  440.803,      1856.0,  0.0 ! !END! 
3271 ! X =    195.505,  440.808,      1844.0,  0.0 ! !END! 
3272 ! X =    197.444,  440.813,      1841.0,  0.0 ! !END! 
3273 ! X =    199.382,  440.818,      1936.0,  0.0 ! !END! 
3274 ! X =    193.561,  442.742,      1880.0,  0.0 ! !END! 
3275 ! X =    195.500,  442.747,      1858.0,  0.0 ! !END! 
3276 ! X =    197.439,  442.752,      1841.0,  0.0 ! !END! 
3277 ! X =    199.377,  442.757,      1889.0,  0.0 ! !END! 
3278 ! X =    190.614,  337.854,      1441.0,  0.0 ! !END! 
3279 ! X =    192.556,  337.858,      1424.0,  0.0 ! !END! 
3280 ! X =    192.552,  339.800,      1440.0,  0.0 ! !END! 
3281 ! X =    194.494,  339.902,      1439.0,  0.0 ! !END! 
3282 ! X =    196.436,  339.907,      1425.0,  0.0 ! !END! 
3283 ! X =    192.450,  341.742,      1462.0,  0.0 ! !END! 
3284 ! X =    194.392,  341.844,      1424.0,  0.0 ! !END! 
3285 ! X =    194.387,  343.786,      1464.0,  0.0 ! !END! 
3286 ! X =    196.329,  343.791,      1438.0,  0.0 ! !END! 
3287 ! X =    198.271,  343.796,      1461.0,  0.0 ! !END! 
3288 ! X =    194.382,  345.728,      1463.0,  0.0 ! !END! 
3289 ! X =    196.324,  345.733,      1456.0,  0.0 ! !END! 
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3290 ! X =    198.266,  345.738,      1462.0,  0.0 ! !END! 
3291 ! X =    194.377,  347.670,      1463.0,  0.0 ! !END! 
3292 ! X =    196.319,  347.675,      1448.0,  0.0 ! !END! 
3293 ! X =    401.769,  216.911,      2659.0,  0.0 ! !END! 
3294 ! X =    403.715,  216.923,      2853.0,  0.0 ! !END! 
3295 ! X =    405.662,  216.934,      3094.0,  0.0 ! !END! 
3296 ! X =    407.608,  216.945,      3918.0,  0.0 ! !END! 
3297 ! X =    397.865,  218.835,      3390.0,  0.0 ! !END! 
3298 ! X =    399.812,  218.846,      2648.0,  0.0 ! !END! 
3299 ! X =    401.758,  218.858,      2550.0,  0.0 ! !END! 
3300 ! X =    403.704,  218.869,      2804.0,  0.0 ! !END! 
3301 ! X =    405.650,  218.880,      3130.0,  0.0 ! !END! 
3302 ! X =    407.596,  218.892,      3657.0,  0.0 ! !END! 
3303 ! X =    397.854,  220.781,      3040.0,  0.0 ! !END! 
3304 ! X =    399.800,  220.793,      2357.0,  0.0 ! !END! 
3305 ! X =    401.746,  220.804,      2561.0,  0.0 ! !END! 
3306 ! X =    403.693,  220.815,      2653.0,  0.0 ! !END! 
3307 ! X =    405.639,  220.827,      2874.0,  0.0 ! !END! 
3308 ! X =    407.585,  220.838,      3373.0,  0.0 ! !END! 
3309 ! X =    397.843,  222.728,      2487.0,  0.0 ! !END! 
3310 ! X =    399.789,  222.739,      2568.0,  0.0 ! !END! 
3311 ! X =    401.735,  222.750,      2436.0,  0.0 ! !END! 
3312 ! X =    403.681,  222.761,      2849.0,  0.0 ! !END! 
3313 ! X =    405.627,  222.773,      2641.0,  0.0 ! !END! 
3314 ! X =    407.574,  222.784,      3277.0,  0.0 ! !END! 
3315 ! X =    397.832,  224.674,      2691.0,  0.0 ! !END! 
3316 ! X =    399.778,  224.685,      2905.0,  0.0 ! !END! 
3317 ! X =    401.724,  224.696,      2539.0,  0.0 ! !END! 
3318 ! X =    403.670,  224.707,      2962.0,  0.0 ! !END! 
3319 ! X =    405.616,  224.719,      3400.0,  0.0 ! !END! 
3320 ! X =    407.562,  224.730,      3108.0,  0.0 ! !END! 
3321 ! X =    393.929,  226.597,      2659.0,  0.0 ! !END! 
3322 ! X =    395.875,  226.609,      2814.0,  0.0 ! !END! 
3323 ! X =    397.821,  226.620,      3207.0,  0.0 ! !END! 
3324 ! X =    399.767,  226.631,      3309.0,  0.0 ! !END! 
3325 ! X =    401.713,  226.642,      2723.0,  0.0 ! !END! 
3326 ! X =    403.659,  226.653,      3386.0,  0.0 ! !END! 
3327 ! X =    405.605,  226.665,      3840.0,  0.0 ! !END! 
3328 ! X =    407.551,  226.676,      3765.0,  0.0 ! !END! 
3329 ! X =    393.918,  228.543,      3240.0,  0.0 ! !END! 
3330 ! X =    395.864,  228.554,      3366.0,  0.0 ! !END! 
3331 ! X =    397.810,  228.566,      3577.0,  0.0 ! !END! 
3332 ! X =    399.756,  228.577,      3058.0,  0.0 ! !END! 
3333 ! X =    401.701,  228.588,      2865.0,  0.0 ! !END! 
3334 ! X =    403.647,  228.599,      3352.0,  0.0 ! !END! 
3335 ! X =    405.593,  228.611,      3367.0,  0.0 ! !END! 
3336 ! X =    407.539,  228.622,      3745.0,  0.0 ! !END! 
3337 ! X =    391.961,  230.478,      2894.0,  0.0 ! !END! 
3338 ! X =    393.907,  230.489,      3762.0,  0.0 ! !END! 
3339 ! X =    395.853,  230.500,      3352.0,  0.0 ! !END! 
3340 ! X =    397.798,  230.512,      3256.0,  0.0 ! !END! 
3341 ! X =    399.744,  230.523,      3522.0,  0.0 ! !END! 
3342 ! X =    401.690,  230.534,      3365.0,  0.0 ! !END! 
3343 ! X =    405.582,  230.557,      3901.0,  0.0 ! !END! 
3344 ! X =    391.950,  232.424,      3352.0,  0.0 ! !END! 
3345 ! X =    393.896,  232.435,      3791.0,  0.0 ! !END! 
3346 ! X =    395.842,  232.446,      3000.0,  0.0 ! !END! 
3347 ! X =    397.787,  232.457,      3196.0,  0.0 ! !END! 
3348 ! X =    399.733,  232.469,      3073.0,  0.0 ! !END! 
3349 ! X =    401.679,  232.480,      2913.0,  0.0 ! !END! 
3350 ! X =    393.885,  234.381,      3183.0,  0.0 ! !END! 
3351 ! X =    395.830,  234.392,      2753.0,  0.0 ! !END! 
3352 ! X =    397.776,  234.403,      2491.0,  0.0 ! !END! 
3353 ! X =    102.106,  388.763,      2872.0,  0.0 ! !END! 
3354 ! X =    104.046,  388.765,      2743.0,  0.0 ! !END! 
3355 ! X =    105.987,  388.767,      3353.0,  0.0 ! !END! 
3356 ! X =    107.927,  388.768,      3467.0,  0.0 ! !END! 
3357 ! X =    109.868,  388.770,      3170.0,  0.0 ! !END! 
3358 ! X =    111.808,  388.772,      3170.0,  0.0 ! !END! 
3359 ! X =    113.748,  388.775,      3121.0,  0.0 ! !END! 
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3360 ! X =    115.689,  388.777,      3096.0,  0.0 ! !END! 
3361 ! X =    117.629,  388.779,      3022.0,  0.0 ! !END! 
3362 ! X =    121.510,  388.784,      3146.0,  0.0 ! !END! 
3363 ! X =    129.271,  388.794,      3012.0,  0.0 ! !END! 
3364 ! X =    131.212,  388.796,      2926.0,  0.0 ! !END! 
3365 ! X =    133.152,  388.799,      2499.0,  0.0 ! !END! 
3366 ! X =  90.462,      390.694,    3270.0,  0.0 ! !END! 
3367 ! X =  92.403,      390.695,    3170.0,  0.0 ! !END! 
3368 ! X =  94.343,      390.697,    3160.0,  0.0 ! !END! 
3369 ! X =  96.283,      390.698,    3052.0,  0.0 ! !END! 
3370 ! X =  98.224,      390.700,    2987.0,  0.0 ! !END! 
3371 ! X =    100.164,  390.702,      3002.0,  0.0 ! !END! 
3372 ! X =    102.104,  390.703,      3048.0,  0.0 ! !END! 
3373 ! X =    104.045,  390.705,      2885.0,  0.0 ! !END! 
3374 ! X =    105.985,  390.707,      3360.0,  0.0 ! !END! 
3375 ! X =    107.925,  390.709,      3160.0,  0.0 ! !END! 
3376 ! X =    109.866,  390.711,      3456.0,  0.0 ! !END! 
3377 ! X =    111.806,  390.713,      3251.0,  0.0 ! !END! 
3378 ! X =    113.746,  390.715,      3170.0,  0.0 ! !END! 
3379 ! X =    115.686,  390.717,      2991.0,  0.0 ! !END! 
3380 ! X =    117.627,  390.719,      2613.0,  0.0 ! !END! 
3381 ! X =    119.567,  390.722,      3292.0,  0.0 ! !END! 
3382 ! X =    121.507,  390.724,      3331.0,  0.0 ! !END! 
3383 ! X =    123.448,  390.726,      3180.0,  0.0 ! !END! 
3384 ! X =    127.328,  390.732,      3048.0,  0.0 ! !END! 
3385 ! X =    129.269,  390.734,      2621.0,  0.0 ! !END! 
3386 ! X =    131.209,  390.737,      2743.0,  0.0 ! !END! 
3387 ! X =    133.149,  390.740,      2804.0,  0.0 ! !END! 
3388 ! X =  90.461,      392.634,    3048.0,  0.0 ! !END! 
3389 ! X =  92.401,      392.636,    2987.0,  0.0 ! !END! 
3390 ! X =  94.341,      392.637,    3170.0,  0.0 ! !END! 
3391 ! X =  96.282,      392.639,    3111.0,  0.0 ! !END! 
3392 ! X =  98.222,      392.640,    3075.0,  0.0 ! !END! 
3393 ! X =    100.162,  392.642,      3164.0,  0.0 ! !END! 
3394 ! X =    102.102,  392.644,      3130.0,  0.0 ! !END! 
3395 ! X =    104.043,  392.645,      2804.0,  0.0 ! !END! 
3396 ! X =    105.983,  392.647,      3073.0,  0.0 ! !END! 
3397 ! X =    107.923,  392.649,      3132.0,  0.0 ! !END! 
3398 ! X =    109.863,  392.651,      3579.0,  0.0 ! !END! 
3399 ! X =    111.804,  392.653,      3395.0,  0.0 ! !END! 
3400 ! X =    113.744,  392.655,      3293.0,  0.0 ! !END! 
3401 ! X =    115.684,  392.657,      2932.0,  0.0 ! !END! 
3402 ! X =    117.625,  392.660,      3231.0,  0.0 ! !END! 
3403 ! X =    119.565,  392.662,      3424.0,  0.0 ! !END! 
3404 ! X =    121.505,  392.664,      3494.0,  0.0 ! !END! 
3405 ! X =    123.445,  392.667,      3414.0,  0.0 ! !END! 
3406 ! X =    125.386,  392.669,      3143.0,  0.0 ! !END! 
3407 ! X =    127.326,  392.672,      2743.0,  0.0 ! !END! 
3408 ! X =    129.266,  392.674,      3272.0,  0.0 ! !END! 
3409 ! X =    131.206,  392.677,      3269.0,  0.0 ! !END! 
3410 ! X =    133.147,  392.680,      3089.0,  0.0 ! !END! 
3411 ! X =  92.400,      394.576,    3048.0,  0.0 ! !END! 
3412 ! X =  94.340,      394.577,    3148.0,  0.0 ! !END! 
3413 ! X =  96.280,      394.579,    3109.0,  0.0 ! !END! 
3414 ! X =  98.220,      394.581,    3207.0,  0.0 ! !END! 
3415 ! X =    100.160,  394.582,      3414.0,  0.0 ! !END! 
3416 ! X =    102.101,  394.584,      3075.0,  0.0 ! !END! 
3417 ! X =    104.041,  394.586,      2834.0,  0.0 ! !END! 
3418 ! X =    105.981,  394.588,      3293.0,  0.0 ! !END! 
3419 ! X =    107.921,  394.589,      3230.0,  0.0 ! !END! 
3420 ! X =    109.861,  394.591,      3552.0,  0.0 ! !END! 
3421 ! X =    111.802,  394.593,      3249.0,  0.0 ! !END! 
3422 ! X =    113.742,  394.596,      3110.0,  0.0 ! !END! 
3423 ! X =    115.682,  394.598,      2743.0,  0.0 ! !END! 
3424 ! X =    117.622,  394.600,      3357.0,  0.0 ! !END! 
3425 ! X =    119.562,  394.602,      3353.0,  0.0 ! !END! 
3426 ! X =    121.503,  394.605,      3407.0,  0.0 ! !END! 
3427 ! X =    123.443,  394.607,      3255.0,  0.0 ! !END! 
3428 ! X =    125.383,  394.610,      3093.0,  0.0 ! !END! 
3429 ! X =    127.323,  394.612,      3048.0,  0.0 ! !END! 
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3430 ! X =    129.264,  394.615,      3505.0,  0.0 ! !END! 
3431 ! X =    131.204,  394.617,      3172.0,  0.0 ! !END! 
3432 ! X =    133.144,  394.620,      3338.0,  0.0 ! !END! 
3433 ! X =    135.084,  394.623,      3537.0,  0.0 ! !END! 
3434 ! X =    137.024,  394.626,      3294.0,  0.0 ! !END! 
3435 ! X =    138.965,  394.629,      3475.0,  0.0 ! !END! 
3436 ! X =    140.905,  394.632,      3303.0,  0.0 ! !END! 
3437 ! X =    142.845,  394.635,      3206.0,  0.0 ! !END! 
3438 ! X =  92.398,      396.516,    2977.0,  0.0 ! !END! 
3439 ! X =  94.338,      396.518,    2987.0,  0.0 ! !END! 
3440 ! X =  96.278,      396.519,    3115.0,  0.0 ! !END! 
3441 ! X =  98.219,      396.521,    3475.0,  0.0 ! !END! 
3442 ! X =    100.159,  396.522,      3536.0,  0.0 ! !END! 
3443 ! X =    102.099,  396.524,      3176.0,  0.0 ! !END! 
3444 ! X =    104.039,  396.526,      2914.0,  0.0 ! !END! 
3445 ! X =    105.979,  396.528,      3455.0,  0.0 ! !END! 
3446 ! X =    107.919,  396.530,      3331.0,  0.0 ! !END! 
3447 ! X =    109.859,  396.532,      3397.0,  0.0 ! !END! 
3448 ! X =    111.800,  396.534,      3342.0,  0.0 ! !END! 
3449 ! X =    113.740,  396.536,      3208.0,  0.0 ! !END! 
3450 ! X =    115.680,  396.538,      2908.0,  0.0 ! !END! 
3451 ! X =    117.620,  396.540,      3230.0,  0.0 ! !END! 
3452 ! X =    119.560,  396.542,      3638.0,  0.0 ! !END! 
3453 ! X =    121.500,  396.545,      3475.0,  0.0 ! !END! 
3454 ! X =    123.440,  396.547,      3405.0,  0.0 ! !END! 
3455 ! X =    125.381,  396.550,      3031.0,  0.0 ! !END! 
3456 ! X =    127.321,  396.552,      3414.0,  0.0 ! !END! 
3457 ! X =    129.261,  396.555,      3573.0,  0.0 ! !END! 
3458 ! X =    131.201,  396.558,      3232.0,  0.0 ! !END! 
3459 ! X =    133.141,  396.560,      3255.0,  0.0 ! !END! 
3460 ! X =    135.081,  396.563,      3532.0,  0.0 ! !END! 
3461 ! X =    137.021,  396.566,      3623.0,  0.0 ! !END! 
3462 ! X =    138.962,  396.569,      3353.0,  0.0 ! !END! 
3463 ! X =    140.902,  396.572,      3209.0,  0.0 ! !END! 
3464 ! X =    142.842,  396.575,      3247.0,  0.0 ! !END! 
3465 ! X =    144.782,  396.578,      2920.0,  0.0 ! !END! 
3466 ! X =  92.397,      398.456,    3078.0,  0.0 ! !END! 
3467 ! X =  94.337,      398.458,    3319.0,  0.0 ! !END! 
3468 ! X =  96.277,      398.459,    3200.0,  0.0 ! !END! 
3469 ! X =  98.217,      398.461,    3457.0,  0.0 ! !END! 
3470 ! X =    100.157,  398.463,      3231.0,  0.0 ! !END! 
3471 ! X =    102.097,  398.464,      3054.0,  0.0 ! !END! 
3472 ! X =    104.037,  398.466,      3110.0,  0.0 ! !END! 
3473 ! X =    105.977,  398.468,      3278.0,  0.0 ! !END! 
3474 ! X =    107.917,  398.470,      3463.0,  0.0 ! !END! 
3475 ! X =    109.857,  398.472,      3470.0,  0.0 ! !END! 
3476 ! X =    111.797,  398.474,      3234.0,  0.0 ! !END! 
3477 ! X =    113.738,  398.476,      3265.0,  0.0 ! !END! 
3478 ! X =    115.678,  398.478,      3170.0,  0.0 ! !END! 
3479 ! X =    117.618,  398.480,      3231.0,  0.0 ! !END! 
3480 ! X =    119.558,  398.483,      3658.0,  0.0 ! !END! 
3481 ! X =    121.498,  398.485,      3354.0,  0.0 ! !END! 
3482 ! X =    123.438,  398.487,      3274.0,  0.0 ! !END! 
3483 ! X =    125.378,  398.490,      2982.0,  0.0 ! !END! 
3484 ! X =    127.318,  398.492,      3353.0,  0.0 ! !END! 
3485 ! X =    129.258,  398.495,      3658.0,  0.0 ! !END! 
3486 ! X =    131.198,  398.498,      3300.0,  0.0 ! !END! 
3487 ! X =    133.138,  398.501,      3292.0,  0.0 ! !END! 
3488 ! X =    135.079,  398.503,      3906.0,  0.0 ! !END! 
3489 ! X =    137.019,  398.506,      3444.0,  0.0 ! !END! 
3490 ! X =    138.959,  398.509,      3292.0,  0.0 ! !END! 
3491 ! X =    140.899,  398.512,      3261.0,  0.0 ! !END! 
3492 ! X =    142.839,  398.515,      3414.0,  0.0 ! !END! 
3493 ! X =    144.779,  398.518,      3028.0,  0.0 ! !END! 
3494 ! X =    146.719,  398.522,      2670.0,  0.0 ! !END! 
3495 ! X =  92.395,      400.396,    3211.0,  0.0 ! !END! 
3496 ! X =  94.335,      400.398,    3495.0,  0.0 ! !END! 
3497 ! X =  96.275,      400.399,    3430.0,  0.0 ! !END! 
3498 ! X =  98.215,      400.401,    3593.0,  0.0 ! !END! 
3499 ! X =    100.155,  400.403,      3213.0,  0.0 ! !END! 
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3500 ! X =    102.095,  400.404,      3216.0,  0.0 ! !END! 
3501 ! X =    104.035,  400.406,      3275.0,  0.0 ! !END! 
3502 ! X =    105.975,  400.408,      3176.0,  0.0 ! !END! 
3503 ! X =    107.915,  400.410,      3416.0,  0.0 ! !END! 
3504 ! X =    109.855,  400.412,      3475.0,  0.0 ! !END! 
3505 ! X =    111.795,  400.414,      3434.0,  0.0 ! !END! 
3506 ! X =    113.735,  400.416,      3206.0,  0.0 ! !END! 
3507 ! X =    115.675,  400.418,      3241.0,  0.0 ! !END! 
3508 ! X =    117.615,  400.420,      3292.0,  0.0 ! !END! 
3509 ! X =    119.555,  400.423,      3558.0,  0.0 ! !END! 
3510 ! X =    121.495,  400.425,      3414.0,  0.0 ! !END! 
3511 ! X =    123.435,  400.427,      3253.0,  0.0 ! !END! 
3512 ! X =    125.376,  400.430,      3414.0,  0.0 ! !END! 
3513 ! X =    127.316,  400.433,      3219.0,  0.0 ! !END! 
3514 ! X =    129.256,  400.435,      3539.0,  0.0 ! !END! 
3515 ! X =    131.196,  400.438,      3734.0,  0.0 ! !END! 
3516 ! X =    133.136,  400.441,      3369.0,  0.0 ! !END! 
3517 ! X =    135.076,  400.443,      3582.0,  0.0 ! !END! 
3518 ! X =    137.016,  400.446,      3768.0,  0.0 ! !END! 
3519 ! X =    138.956,  400.449,      3541.0,  0.0 ! !END! 
3520 ! X =    140.896,  400.452,      3260.0,  0.0 ! !END! 
3521 ! X =    142.836,  400.455,      3303.0,  0.0 ! !END! 
3522 ! X =    144.776,  400.459,      3145.0,  0.0 ! !END! 
3523 ! X =    146.716,  400.462,      2743.0,  0.0 ! !END! 
3524 ! X =    148.656,  400.465,      3147.0,  0.0 ! !END! 
3525 ! X =    150.596,  400.468,      3242.0,  0.0 ! !END! 
3526 ! X =    152.536,  400.472,      3438.0,  0.0 ! !END! 
3527 ! X =  92.394,      402.337,    3655.0,  0.0 ! !END! 
3528 ! X =  94.334,      402.338,    3293.0,  0.0 ! !END! 
3529 ! X =  96.274,      402.339,    3151.0,  0.0 ! !END! 
3530 ! X =  98.214,      402.341,    3542.0,  0.0 ! !END! 
3531 ! X =    100.153,  402.343,      3295.0,  0.0 ! !END! 
3532 ! X =    102.093,  402.344,      3310.0,  0.0 ! !END! 
3533 ! X =    104.033,  402.346,      3392.0,  0.0 ! !END! 
3534 ! X =    105.973,  402.348,      3414.0,  0.0 ! !END! 
3535 ! X =    107.913,  402.350,      3491.0,  0.0 ! !END! 
3536 ! X =    109.853,  402.352,      3349.0,  0.0 ! !END! 
3537 ! X =    111.793,  402.354,      3250.0,  0.0 ! !END! 
3538 ! X =    113.733,  402.356,      3299.0,  0.0 ! !END! 
3539 ! X =    115.673,  402.358,      3356.0,  0.0 ! !END! 
3540 ! X =    117.613,  402.360,      3281.0,  0.0 ! !END! 
3541 ! X =    119.553,  402.363,      3743.0,  0.0 ! !END! 
3542 ! X =    121.493,  402.365,      3477.0,  0.0 ! !END! 
3543 ! X =    123.433,  402.367,      3376.0,  0.0 ! !END! 
3544 ! X =    125.373,  402.370,      3489.0,  0.0 ! !END! 
3545 ! X =    127.313,  402.373,      3113.0,  0.0 ! !END! 
3546 ! X =    129.253,  402.375,      3351.0,  0.0 ! !END! 
3547 ! X =    131.193,  402.378,      3666.0,  0.0 ! !END! 
3548 ! X =    133.133,  402.381,      3536.0,  0.0 ! !END! 
3549 ! X =    135.073,  402.383,      3851.0,  0.0 ! !END! 
3550 ! X =    137.013,  402.386,      3415.0,  0.0 ! !END! 
3551 ! X =    138.953,  402.389,      3597.0,  0.0 ! !END! 
3552 ! X =    140.893,  402.392,      3321.0,  0.0 ! !END! 
3553 ! X =    142.833,  402.395,      3096.0,  0.0 ! !END! 
3554 ! X =    144.773,  402.399,      2933.0,  0.0 ! !END! 
3555 ! X =    146.713,  402.402,      3076.0,  0.0 ! !END! 
3556 ! X =    148.653,  402.405,      3405.0,  0.0 ! !END! 
3557 ! X =    150.593,  402.409,      3667.0,  0.0 ! !END! 
3558 ! X =    152.533,  402.412,      3536.0,  0.0 ! !END! 
3559 ! X =  92.392,      404.276,    3256.0,  0.0 ! !END! 
3560 ! X =  94.332,      404.278,    3475.0,  0.0 ! !END! 
3561 ! X =  96.272,      404.279,    2957.0,  0.0 ! !END! 
3562 ! X =  98.212,      404.281,    3729.0,  0.0 ! !END! 
3563 ! X =    100.152,  404.283,      3627.0,  0.0 ! !END! 
3564 ! X =    102.092,  404.284,      3582.0,  0.0 ! !END! 
3565 ! X =    104.032,  404.286,      3619.0,  0.0 ! !END! 
3566 ! X =    105.971,  404.288,      3353.0,  0.0 ! !END! 
3567 ! X =    107.911,  404.290,      3491.0,  0.0 ! !END! 
3568 ! X =    109.851,  404.292,      3392.0,  0.0 ! !END! 
3569 ! X =    111.791,  404.294,      3658.0,  0.0 ! !END! 
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3570 ! X =    113.731,  404.296,      3447.0,  0.0 ! !END! 
3571 ! X =    115.671,  404.298,      3461.0,  0.0 ! !END! 
3572 ! X =    117.611,  404.300,      3366.0,  0.0 ! !END! 
3573 ! X =    119.551,  404.303,      3377.0,  0.0 ! !END! 
3574 ! X =    121.491,  404.305,      3658.0,  0.0 ! !END! 
3575 ! X =    123.431,  404.307,      3447.0,  0.0 ! !END! 
3576 ! X =    125.370,  404.310,      3475.0,  0.0 ! !END! 
3577 ! X =    127.310,  404.312,      3353.0,  0.0 ! !END! 
3578 ! X =    129.250,  404.315,      3452.0,  0.0 ! !END! 
3579 ! X =    131.190,  404.318,      3658.0,  0.0 ! !END! 
3580 ! X =    133.130,  404.321,      3719.0,  0.0 ! !END! 
3581 ! X =    135.070,  404.323,      3414.0,  0.0 ! !END! 
3582 ! X =    137.010,  404.326,      3353.0,  0.0 ! !END! 
3583 ! X =    138.950,  404.329,      3266.0,  0.0 ! !END! 
3584 ! X =    140.890,  404.332,      3219.0,  0.0 ! !END! 
3585 ! X =    142.830,  404.335,      3335.0,  0.0 ! !END! 
3586 ! X =    144.770,  404.338,      2865.0,  0.0 ! !END! 
3587 ! X =    146.709,  404.342,      3232.0,  0.0 ! !END! 
3588 ! X =    148.649,  404.345,      3567.0,  0.0 ! !END! 
3589 ! X =  92.391,      406.216,    3453.0,  0.0 ! !END! 
3590 ! X =  94.331,      406.218,    3456.0,  0.0 ! !END! 
3591 ! X =  96.270,      406.219,    2866.0,  0.0 ! !END! 
3592 ! X =  98.210,      406.221,    3137.0,  0.0 ! !END! 
3593 ! X =    100.150,  406.223,      3780.0,  0.0 ! !END! 
3594 ! X =    102.090,  406.224,      3251.0,  0.0 ! !END! 
3595 ! X =    104.030,  406.226,      3251.0,  0.0 ! !END! 
3596 ! X =    105.970,  406.228,      3631.0,  0.0 ! !END! 
3597 ! X =    107.909,  406.230,      3279.0,  0.0 ! !END! 
3598 ! X =    109.849,  406.232,      3658.0,  0.0 ! !END! 
3599 ! X =    111.789,  406.234,      3453.0,  0.0 ! !END! 
3600 ! X =    113.729,  406.236,      3877.0,  0.0 ! !END! 
3601 ! X =    115.669,  406.238,      3513.0,  0.0 ! !END! 
3602 ! X =    117.609,  406.240,      3541.0,  0.0 ! !END! 
3603 ! X =    119.548,  406.243,      3759.0,  0.0 ! !END! 
3604 ! X =    121.488,  406.245,      3523.0,  0.0 ! !END! 
3605 ! X =    123.428,  406.247,      3595.0,  0.0 ! !END! 
3606 ! X =    125.368,  406.250,      3548.0,  0.0 ! !END! 
3607 ! X =    127.308,  406.252,      3353.0,  0.0 ! !END! 
3608 ! X =    129.248,  406.255,      3704.0,  0.0 ! !END! 
3609 ! X =    131.187,  406.258,      3840.0,  0.0 ! !END! 
3610 ! X =    133.127,  406.260,      3475.0,  0.0 ! !END! 
3611 ! X =    135.067,  406.263,      3557.0,  0.0 ! !END! 
3612 ! X =    137.007,  406.266,      3769.0,  0.0 ! !END! 
3613 ! X =    138.947,  406.269,      3427.0,  0.0 ! !END! 
3614 ! X =    140.887,  406.272,      3328.0,  0.0 ! !END! 
3615 ! X =    142.827,  406.275,      3219.0,  0.0 ! !END! 
3616 ! X =    144.766,  406.278,      2987.0,  0.0 ! !END! 
3617 ! X =    146.706,  406.282,      3229.0,  0.0 ! !END! 
3618 ! X =    148.646,  406.285,      3597.0,  0.0 ! !END! 
3619 ! X =  92.389,      408.156,    3170.0,  0.0 ! !END! 
3620 ! X =  94.329,      408.158,    3130.0,  0.0 ! !END! 
3621 ! X =  96.269,      408.159,    2794.0,  0.0 ! !END! 
3622 ! X =    100.148,  408.162,      3292.0,  0.0 ! !END! 
3623 ! X =    102.088,  408.164,      3231.0,  0.0 ! !END! 
3624 ! X =    104.028,  408.166,      3185.0,  0.0 ! !END! 
3625 ! X =    105.968,  408.168,      3536.0,  0.0 ! !END! 
3626 ! X =    107.907,  408.170,      3299.0,  0.0 ! !END! 
3627 ! X =    109.847,  408.172,      3827.0,  0.0 ! !END! 
3628 ! X =    111.787,  408.174,      3414.0,  0.0 ! !END! 
3629 ! X =    113.727,  408.176,      3279.0,  0.0 ! !END! 
3630 ! X =    115.667,  408.178,      3477.0,  0.0 ! !END! 
3631 ! X =    117.606,  408.180,      3454.0,  0.0 ! !END! 
3632 ! X =    119.546,  408.182,      3323.0,  0.0 ! !END! 
3633 ! X =    121.486,  408.185,      3901.0,  0.0 ! !END! 
3634 ! X =    123.426,  408.187,      3620.0,  0.0 ! !END! 
3635 ! X =    125.365,  408.190,      3540.0,  0.0 ! !END! 
3636 ! X =    127.305,  408.192,      3555.0,  0.0 ! !END! 
3637 ! X =    129.245,  408.195,      3581.0,  0.0 ! !END! 
3638 ! X =    131.185,  408.198,      3811.0,  0.0 ! !END! 
3639 ! X =    133.125,  408.200,      3424.0,  0.0 ! !END! 
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3640 ! X =    135.064,  408.203,      3358.0,  0.0 ! !END! 
3641 ! X =    137.004,  408.206,      3292.0,  0.0 ! !END! 
3642 ! X =    138.944,  408.209,      3216.0,  0.0 ! !END! 
3643 ! X =    140.884,  408.212,      3123.0,  0.0 ! !END! 
3644 ! X =    142.823,  408.215,      3088.0,  0.0 ! !END! 
3645 ! X =    144.763,  408.218,      3205.0,  0.0 ! !END! 
3646 ! X =    146.703,  408.222,      3245.0,  0.0 ! !END! 
3647 ! X =    148.643,  408.225,      3538.0,  0.0 ! !END! 
3648 ! X =    100.147,  410.102,      3324.0,  0.0 ! !END! 
3649 ! X =    102.086,  410.104,      2972.0,  0.0 ! !END! 
3650 ! X =    104.026,  410.106,      3048.0,  0.0 ! !END! 
3651 ! X =    105.966,  410.108,      3430.0,  0.0 ! !END! 
3652 ! X =    107.905,  410.109,      3369.0,  0.0 ! !END! 
3653 ! X =    109.845,  410.111,      3658.0,  0.0 ! !END! 
3654 ! X =    111.785,  410.113,      3355.0,  0.0 ! !END! 
3655 ! X =    113.725,  410.116,      3163.0,  0.0 ! !END! 
3656 ! X =    115.664,  410.118,      3840.0,  0.0 ! !END! 
3657 ! X =    117.604,  410.120,      3373.0,  0.0 ! !END! 
3658 ! X =    119.544,  410.122,      3408.0,  0.0 ! !END! 
3659 ! X =    121.483,  410.125,      3415.0,  0.0 ! !END! 
3660 ! X =    123.423,  410.127,      3698.0,  0.0 ! !END! 
3661 ! X =    125.363,  410.130,      3414.0,  0.0 ! !END! 
3662 ! X =    127.303,  410.132,      3541.0,  0.0 ! !END! 
3663 ! X =    129.242,  410.135,      3464.0,  0.0 ! !END! 
3664 ! X =    131.182,  410.137,      3719.0,  0.0 ! !END! 
3665 ! X =    133.122,  410.140,      3861.0,  0.0 ! !END! 
3666 ! X =    135.062,  410.143,      3686.0,  0.0 ! !END! 
3667 ! X =    137.001,  410.146,      3461.0,  0.0 ! !END! 
3668 ! X =    138.941,  410.149,      3274.0,  0.0 ! !END! 
3669 ! X =    140.881,  410.152,      3320.0,  0.0 ! !END! 
3670 ! X =    142.820,  410.155,      3301.0,  0.0 ! !END! 
3671 ! X =    144.760,  410.158,      3287.0,  0.0 ! !END! 
3672 ! X =    146.700,  410.161,      3353.0,  0.0 ! !END! 
3673 ! X =    148.639,  410.165,      3305.0,  0.0 ! !END! 
3674 ! X =    150.579,  410.168,      3403.0,  0.0 ! !END! 
3675 ! X =    104.024,  412.045,      3224.0,  0.0 ! !END! 
3676 ! X =    105.964,  412.047,      3255.0,  0.0 ! !END! 
3677 ! X =    107.903,  412.049,      3271.0,  0.0 ! !END! 
3678 ! X =    109.843,  412.051,      3585.0,  0.0 ! !END! 
3679 ! X =    111.783,  412.053,      3475.0,  0.0 ! !END! 
3680 ! X =    113.722,  412.055,      3139.0,  0.0 ! !END! 
3681 ! X =    115.662,  412.057,      3353.0,  0.0 ! !END! 
3682 ! X =    117.602,  412.060,      3292.0,  0.0 ! !END! 
3683 ! X =    119.541,  412.062,      3486.0,  0.0 ! !END! 
3684 ! X =    121.481,  412.064,      3547.0,  0.0 ! !END! 
3685 ! X =    123.421,  412.067,      3296.0,  0.0 ! !END! 
3686 ! X =    125.360,  412.069,      3564.0,  0.0 ! !END! 
3687 ! X =    127.300,  412.072,      3588.0,  0.0 ! !END! 
3688 ! X =    129.240,  412.074,      3335.0,  0.0 ! !END! 
3689 ! X =    131.179,  412.077,      3658.0,  0.0 ! !END! 
3690 ! X =    133.119,  412.080,      3657.0,  0.0 ! !END! 
3691 ! X =    135.059,  412.083,      3673.0,  0.0 ! !END! 
3692 ! X =    136.998,  412.086,      3491.0,  0.0 ! !END! 
3693 ! X =    138.938,  412.089,      3641.0,  0.0 ! !END! 
3694 ! X =    140.878,  412.092,      3462.0,  0.0 ! !END! 
3695 ! X =    142.817,  412.095,      3410.0,  0.0 ! !END! 
3696 ! X =    144.757,  412.098,      3531.0,  0.0 ! !END! 
3697 ! X =    146.697,  412.101,      3719.0,  0.0 ! !END! 
3698 ! X =    148.636,  412.104,      3468.0,  0.0 ! !END! 
3699 ! X =    150.576,  412.108,      3840.0,  0.0 ! !END! 
3700 ! X =    152.515,  412.111,      3600.0,  0.0 ! !END! 
3701 ! X =    105.962,  413.987,      3229.0,  0.0 ! !END! 
3702 ! X =    107.902,  413.989,      3028.0,  0.0 ! !END! 
3703 ! X =    109.841,  413.991,      3475.0,  0.0 ! !END! 
3704 ! X =    111.781,  413.993,      3454.0,  0.0 ! !END! 
3705 ! X =    113.720,  413.995,      3234.0,  0.0 ! !END! 
3706 ! X =    115.660,  413.997,      3020.0,  0.0 ! !END! 
3707 ! X =    117.599,  413.999,      3414.0,  0.0 ! !END! 
3708 ! X =    119.539,  414.002,      3310.0,  0.0 ! !END! 
3709 ! X =    121.479,  414.004,      3437.0,  0.0 ! !END! 
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3710 ! X =    123.418,  414.006,      3170.0,  0.0 ! !END! 
3711 ! X =    125.358,  414.009,      3566.0,  0.0 ! !END! 
3712 ! X =    127.297,  414.011,      3597.0,  0.0 ! !END! 
3713 ! X =    129.237,  414.014,      3249.0,  0.0 ! !END! 
3714 ! X =    131.177,  414.017,      3613.0,  0.0 ! !END! 
3715 ! X =    133.116,  414.020,      3536.0,  0.0 ! !END! 
3716 ! X =    135.056,  414.022,      3597.0,  0.0 ! !END! 
3717 ! X =    136.995,  414.025,      3840.0,  0.0 ! !END! 
3718 ! X =    138.935,  414.028,      3779.0,  0.0 ! !END! 
3719 ! X =    140.875,  414.031,      3719.0,  0.0 ! !END! 
3720 ! X =    142.814,  414.034,      3509.0,  0.0 ! !END! 
3721 ! X =    144.754,  414.038,      3353.0,  0.0 ! !END! 
3722 ! X =    146.693,  414.041,      3534.0,  0.0 ! !END! 
3723 ! X =    148.633,  414.044,      3304.0,  0.0 ! !END! 
3724 ! X =    150.572,  414.048,      3280.0,  0.0 ! !END! 
3725 ! X =    152.512,  414.051,      3168.0,  0.0 ! !END! 
3726 ! X =    154.452,  414.055,      3372.0,  0.0 ! !END! 
3727 ! X =    156.391,  414.058,      3461.0,  0.0 ! !END! 
3728 ! X =    115.658,  415.937,      3103.0,  0.0 ! !END! 
3729 ! X =    117.597,  415.939,      2944.0,  0.0 ! !END! 
3730 ! X =    119.537,  415.941,      3436.0,  0.0 ! !END! 
3731 ! X =    121.476,  415.944,      3475.0,  0.0 ! !END! 
3732 ! X =    123.416,  415.946,      3149.0,  0.0 ! !END! 
3733 ! X =    125.355,  415.949,      3354.0,  0.0 ! !END! 
3734 ! X =    127.295,  415.951,      3461.0,  0.0 ! !END! 
3735 ! X =    129.234,  415.954,      3231.0,  0.0 ! !END! 
3736 ! X =    131.174,  415.956,      3445.0,  0.0 ! !END! 
3737 ! X =    133.113,  415.959,      3676.0,  0.0 ! !END! 
3738 ! X =    135.053,  415.962,      3320.0,  0.0 ! !END! 
3739 ! X =    136.993,  415.965,      3231.0,  0.0 ! !END! 
3740 ! X =    138.932,  415.968,      3543.0,  0.0 ! !END! 
3741 ! X =    140.872,  415.971,      3299.0,  0.0 ! !END! 
3742 ! X =    142.811,  415.974,      3244.0,  0.0 ! !END! 
3743 ! X =    144.751,  415.977,      3475.0,  0.0 ! !END! 
3744 ! X =    146.690,  415.980,      3501.0,  0.0 ! !END! 
3745 ! X =    148.630,  415.984,      3540.0,  0.0 ! !END! 
3746 ! X =    150.569,  415.987,      3370.0,  0.0 ! !END! 
3747 ! X =    152.509,  415.991,      3171.0,  0.0 ! !END! 
3748 ! X =    154.448,  415.994,      3232.0,  0.0 ! !END! 
3749 ! X =    156.388,  415.998,      3296.0,  0.0 ! !END! 
3750 ! X =    119.534,  417.881,      3420.0,  0.0 ! !END! 
3751 ! X =    121.474,  417.883,      3292.0,  0.0 ! !END! 
3752 ! X =    123.413,  417.886,      3204.0,  0.0 ! !END! 
3753 ! X =    125.353,  417.888,      3106.0,  0.0 ! !END! 
3754 ! X =    127.292,  417.891,      3254.0,  0.0 ! !END! 
3755 ! X =    129.232,  417.893,      3226.0,  0.0 ! !END! 
3756 ! X =    131.171,  417.896,      3209.0,  0.0 ! !END! 
3757 ! X =    133.111,  417.899,      3277.0,  0.0 ! !END! 
3758 ! X =    135.050,  417.902,      3380.0,  0.0 ! !END! 
3759 ! X =    136.990,  417.904,      3216.0,  0.0 ! !END! 
3760 ! X =    138.929,  417.907,      3268.0,  0.0 ! !END! 
3761 ! X =    140.869,  417.910,      3313.0,  0.0 ! !END! 
3762 ! X =    142.808,  417.914,      3168.0,  0.0 ! !END! 
3763 ! X =    144.747,  417.917,      3434.0,  0.0 ! !END! 
3764 ! X =    146.687,  417.920,      3390.0,  0.0 ! !END! 
3765 ! X =    148.626,  417.923,      3231.0,  0.0 ! !END! 
3766 ! X =    150.566,  417.927,      3170.0,  0.0 ! !END! 
3767 ! X =    152.505,  417.930,      3171.0,  0.0 ! !END! 
3768 ! X =    154.445,  417.934,      3109.0,  0.0 ! !END! 
3769 ! X =    119.532,  419.820,      3187.0,  0.0 ! !END! 
3770 ! X =    121.471,  419.823,      3139.0,  0.0 ! !END! 
3771 ! X =    123.411,  419.825,      3227.0,  0.0 ! !END! 
3772 ! X =    125.350,  419.828,      3048.0,  0.0 ! !END! 
3773 ! X =    127.290,  419.830,      3043.0,  0.0 ! !END! 
3774 ! X =    129.229,  419.833,      3257.0,  0.0 ! !END! 
3775 ! X =    131.168,  419.835,      3061.0,  0.0 ! !END! 
3776 ! X =    133.108,  419.838,      3163.0,  0.0 ! !END! 
3777 ! X =    135.047,  419.841,      3214.0,  0.0 ! !END! 
3778 ! X =    136.987,  419.844,      3235.0,  0.0 ! !END! 
3779 ! X =    138.926,  419.847,      3075.0,  0.0 ! !END! 
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3780 ! X =    142.805,  419.853,      3100.0,  0.0 ! !END! 
3781 ! X =    144.744,  419.856,      3234.0,  0.0 ! !END! 
3782 ! X =    146.684,  419.860,      3281.0,  0.0 ! !END! 
3783 ! X =    148.623,  419.863,      3176.0,  0.0 ! !END! 
3784 ! X =    152.502,  419.870,      3048.0,  0.0 ! !END! 
3785 ! X =    121.469,  421.762,      3048.0,  0.0 ! !END! 
3786 ! X =    123.408,  421.764,      3105.0,  0.0 ! !END! 
3787 ! X =    125.348,  421.767,      3179.0,  0.0 ! !END! 
3788 ! X =    127.287,  421.770,      2970.0,  0.0 ! !END! 
3789 ! X =    129.226,  421.772,      3116.0,  0.0 ! !END! 
3790 ! X =    133.105,  421.778,      2927.0,  0.0 ! !END! 
3791 ! X =    135.044,  421.780,      3036.0,  0.0 ! !END! 
3792 ! X =    136.984,  421.783,      3084.0,  0.0 ! !END! 
3793 ! X =    142.802,  421.792,      2997.0,  0.0 ! !END! 
3794 ! X =    144.741,  421.796,      3045.0,  0.0 ! !END! 
3795 ! X =    146.680,  421.799,      3060.0,  0.0 ! !END! 
3796 ! X =    148.620,  421.802,      3124.0,  0.0 ! !END! 
3797 ! X =    123.406,  423.704,      3048.0,  0.0 ! !END! 
3798 ! X =    125.345,  423.706,      3063.0,  0.0 ! !END! 
3799 ! X =    142.799,  423.732,      2926.0,  0.0 ! !END! 
3800 ! X =    144.738,  423.735,      2837.0,  0.0 ! !END! 
3801 ! X =  90.467,      384.872,    3170.0,  0.0 ! !END! 
3802 ! X =  92.407,      384.874,    3300.0,  0.0 ! !END! 
3803 ! X =  90.465,      386.813,    3062.0,  0.0 ! !END! 
3804 ! X =  92.406,      386.814,    3167.0,  0.0 ! !END! 
3805 ! X =  94.346,      386.816,    3216.0,  0.0 ! !END! 
3806 ! X =    102.108,  386.822,      2961.0,  0.0 ! !END! 
3807 ! X =  90.464,      388.754,    3142.0,  0.0 ! !END! 
3808 ! X =  92.404,      388.755,    3292.0,  0.0 ! !END! 
3809 ! X =  94.344,      388.756,    3228.0,  0.0 ! !END! 
3810 ! X =  96.285,      388.758,    3113.0,  0.0 ! !END! 
3811 ! X =  98.225,      388.759,    3044.0,  0.0 ! !END! 
3812 ! X =    100.166,  388.761,      2950.0,  0.0 ! !END! 
3813 ! X =    102.106,  388.763,      2872.0,  0.0 ! !END! 
3814 ! X =  90.462,      390.694,    3270.0,  0.0 ! !END! 
3815 ! X =  92.403,      390.695,    3170.0,  0.0 ! !END! 
3816 ! X =  94.343,      390.697,    3160.0,  0.0 ! !END! 
3817 ! X =  96.283,      390.698,    3052.0,  0.0 ! !END! 
3818 ! X =  98.224,      390.700,    2987.0,  0.0 ! !END! 
3819 ! X =    100.164,  390.702,      3002.0,  0.0 ! !END! 
3820 ! X =    102.104,  390.703,      3048.0,  0.0 ! !END! 


a 

 Data for each receptor are treated as a separate input subgroup 

 and therefore must end with an input group terminator.



 b

 Receptor height above ground is optional.  If no value is entered, 

 the receptor is placed on the ground.
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1.0   Introduction 


Gasco Production Company (Gasco) has proposed to the United States Department of the 
Interior (USDOI) Bureau of Land Management (BLM) Vernal Field Office (VFO) to develop oil 
and natural gas resources within the Monument Butte, Red Wash and West Tavaputs Exploration 
and Development Areas. The project area is located within Uintah and Duchesne Counties, Utah 
and consists of approximately 187 sections located in Township 9 South, Ranges 18 and 19 East; 
Township 10 South, Ranges 14, 15, 16, 17 and 18 East; and Township 11 South, Ranges 14, 15, 
16, 17, 18 and 19 East (Map 1). 


Gasco operates the majority of the mineral lease rights underlying both the public and private 
lands in the project area. The project area encompasses approximately 206,826 acres 
predominantly in the West Tavaputs Exploration and Development Area with some overlap into 
the Monument Butte–Red Wash Exploration and Development Area of the Diamond Mountain 
Planning Area of the VFO.  The project area includes lands within the restored exterior boundary 
of the Ute Indian Reservation, but no lands administered by the Tribe or by the Bureau of Indian 
Affairs. Targeted geologic strata lie in the Wasatch, Mesaverde, Blackhawk, Mancos, Dakota, 
and Green River formations, approximately 5,000–20,000 feet below the earth's surface. 


 
1.1 Project Description 
 
The Gasco Energy Inc. Uinta Basin Natural Gas Development Project (GASCO) Project Area is 
located 20 miles south-southwest of Roosevelt, Utah and covers 206,826 acres in an existing oil 
and gas producing region located in Duchesne and Uintah Counties, Utah.  Surface ownership in 
the project area is 86% federal (managed by the Bureau of Land Management [BLM]), 12% 
State of Utah (managed by State of Utah School and Institutional Trust Lands Administration 
[SITLA]), and 2% private.  
 
The GASCO Project Area currently contains active producing wells, with accompanying 
production related facilities, roads, and pipelines.  Additional wells are proposed for 
development and are being considered under the Wilkin Ridge Environmental assessment (UT-
080-2006-478).   
 
Proposed wells would be drilled to recover gas reserves from the Wasatch, Mesa Verde, 
Blackhawk, Mancos, Dakota, and Green River Formations in the GASCO Project Area.  The 
spacing of the wells will vary according to the geologic characteristics of the formation being 
developed; the densest spacing expected is one well pad per 40 acres. 
 
The primary components of the Proposed Action that were utilized for the development of a 
project specific emissions inventory for this ozone assessment were based upon an updated 
development schedule developed by Gasco in April 2010.  The Proposed Action primary 
components are as follows:   
 


Up to 1,491 natural gas wells over a 15 year development period, 45 year life of project 
(LOP); 


Up to 10 drilling rigs operating year round; 
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30 evaporative ponds with a total of 2,700-hp of electrical generation; and 


Approximately 21,325 horsepower of compression would be added to the existing system, 
for a total of 27,940 horsepower (hp) within the Project Area.   


Table 1-1 shows the summary of the emissions inventory for the Proposed Action. 


Under the Proposed Action, the rate of development for new wells would increase gradually 
from project initiation until the year 2015 when the maximum proposed development rate is 
projected to be realized. It is anticipated that the maximum development rate of 120 new 
wells per year would be sustained between the years 2015 and 2018.  After 2018 the planned 
rate of development is projected to decrease until full project development is accomplished in 
about the year 2015. 


Emissions to the atmosphere from the proposed project would include the following criteria 
pollutants and precursors: nitrogen oxides (NOx), particulates (PM10 and PM2.5), Volatile 
Organic Compounds (VOC), and sulfur dioxide (SO2).  These pollutants would be emitted from 
the following activities and sources: 
 


Well pad and road construction: equipment producing fugitive dust while moving and 
leveling earth, vehicles generating fugitive dust on access roads; 


Drilling: vehicles generating fugitive dust on access roads, and drill rig engine exhaust; 


Completion:  vehicles generating fugitive dust on access roads, frac pump engine and 
generator emissions, and completion venting emissions; 


Vehicle tailpipe emissions associated with all development phases; 


Well production operations:  three-phase separator emissions, flashing and breathing 
emissions from a condensate tank, fugitive dust and tailpipe emissions from pumpers and 
trucks transporting produced condensate and water from storage tanks; 


Central production facility:  compressor engines emissions, central glycol dehydration unit 
emissions, flare emissions for control of central facility VOC emissions, central flashing and 
breathing emissions from condensate tanks, and emissions associated with loading natural 
gas liquids (NGL) into trucks; and 


Water Evaporation Facility: generator engine emissions and fugitive dust and tailpipe 
emissions from water trucks delivering produced water. 


 
To reduce the emission of ozone forming precursors (NOX and VOC) GASCO has committed to 
implement the following Applicant Committed Environmental Protection Measures (ACEPMs): 


1. The use of Tier II or better diesel drill rig engines to reduce NOX emissions; 
2. RMP compliant NOX emission limitations of 1.0 g/hp-hr for engines rated greater than 


300 hp and 2.0 g/hp-hr for engines rated at 300 hp or less. 
3. The installation of low-bleed pneumatic controls, where technically feasible, on all new 


separators to reduce potential VOC emissions; 
4. To reduce current VOC emissions all existing high-bleed pneumatic controls within the 


project area will be replaced or retrofitted with low-bleed units where technical feasible; 
5. The use of solar-powered chemical pumps (i.e. Methanol pumps) in place of VOC 


emitting pneumatic pumps at new facilities; 
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6. The use of centralized compression facilities (no well site compression) to minimize 
potential NOX emissions; 


7. The use of centralized dehydration, (no well site dehydration) to minimize potential VOC 
emissions; 


8. The control of central facility stock tanks and glycol dehydrators to reduce potential VOC 
emissions by at least 95%. 
 


The above ACEPMs would result in the reduction of 647 tons per year NOX and 8,273 tons 
per year of VOC assuming the implementation of the Proposed Action.  Larger or smaller 
emission reductions would occur as a result of the ACEPMs if other alternatives other than 
the Proposed Action were to be implemented. 


This ozone impact analysis considered the emissions from the Proposed Action with and without 
applicant committed measures to reduce ozone precursor emissions. 
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Table 1-1.  GASCO Alternative Emissions Comparisons 


Alternative Phase Pollutant (ton/yr) 
NOx CO VOC SO2 


Proposed 
Action 


Development 1,303 433 103 23 
Operations 580 437 9,820 1 
Total 1,883 871 9,923 24 


 
Proposed 
Action with 
ACEPMs 


Development 656 433 103 23 
Operations 580 437 1,551 1 
Total 1,237 871 1,654 24 


 
 
1.2 Modeling Approach 
 
For more than a decade, EPA has been developing the Models-3 Community Multiscale Air 
Quality (CMAQ) modeling system with the overarching aim of producing a „One-Atmosphere‟ 
air quality modeling system capable of addressing ozone, particulate matter (PM), visibility and 
acid deposition within a common platform (Byun and Ching, 1999, Pleim et al., 2003, Byun and 
Schere, 2006). The original justification for the Models-3 development emerged from the 
challenges posed by the 1990 Clean Air Act Amendments and EPA‟s desire to develop an 
advanced modeling framework for „holistic‟ environmental modeling utilizing state-of-science 
representations of atmospheric processes in a high performance computing environment. EPA 
completed the initial stage of development with Models-3 and released CMAQ in mid-1999 as 
the initial operating science model under the Models-3 framework. This study used CMAQ 
version 4.6, publicly released October 2006. 
 
CMAQ consists of a core Chemical Transport Model (CTM) and several pre-processors 
including the Meteorological-Chemistry Interface Processor (MCIP), initial and boundary 
conditions processors (ICON and BCON) and a photolysis rates processor (JPROC). EPA 
continues to improve and develop new modules for the CMAQ model and typically provides a 
new release each year. In the past, EPA has also provided patches for CMAQ as errors are 
discovered and corrected. More recently, EPA has funded the Community Modeling and 
Analysis Systems (CMAS) center to support the coordination, update and distribution of the 
Models-3 system.  Byun and Schere (2006) describe the newest features implemented in the 
previously released CMAQ version 4.5.  
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2.0   CMAQ Modeling 


The CMAQ modeling system is used for assessing the potential ozone impacts of the GASCO 
project in the surrounding area.  The CMAQ analysis consists of the following model 
simulations: 
 


 Run 1 is the 2006 actual  year simulation using actual emissions and also is used in the 
model performance evaluation; 


 Run 2 is the 2006 typical year, which uses typical emissions instead of actual emissions, 
and is used for comparison with the future case design value calculations.  The only 
difference between the actual and typical  runs are that the actual run uses Continuous 
Emission Monitoring (CEM) data for point sources whereas the typical  run has point 
sources operating at more typical permitted levels;  


 Run 3 is a future baseline year, which is 2018 – the year the GASCO project is projected to  
have maximum development activities and emissions; 


 Run 4 is the simulation that includes the 2018 future baseline year and the anticipated 
emissions for the GASCO project without applicant committed measures to reduce 
emissions; 


 Run 5 is the simulation that includes the 2018 future baseline year and the anticipated 
emissions for GASCO including emissions reductions resulting from applicant committed 
measures; 


The “GASCO project-only” impacts are estimated by determining the difference between Runs 4 
and 3, and Runs 5 and 3, respectively.  
 
The year 2006 is used for the CMAQ ozone modeling for the GASCO study.  This selection is 
appropriate primarily because of data availability for 2006 from the IPAMS Uinta Basin Air 
Quality Study (UBAQS) and being a current year to take advantage of implementation of federal 
and local control programs. 
 
The year 2018 was selected as the future baseline year based upon the predicted maximum 
development rate and associated emissions for the Gasco Proposed Action. 
 
2.1 Modeling Domains 
 
This section summarizes the model domain definitions for the GASCO ozone modeling, 
including the domain coverage, resolution, map projection, and nesting schemes for the high 
resolution sub-domain. 
 
2.1.1 Horizontal Modeling Domain 
 
Figure 2-1 displays the 36/12 km modeling domains that are used in the CMAQ/SMOKE air 
quality/emissions modeling.  The 36-km continental United States (U.S.) horizontal domain for 
CMAQ air quality and SMOKE emissions modeling are identical to what is used by several 
Regional Planning Organizations (RPOs) for their regional haze modeling (e.g., WRAP, 
CENRAP and VISTAS).  This 36-km modeling domain covers the continental U.S. as well as 
large portions of Mexico and Canada.  The CMAQ 12-km modeling domain is shown in Figure 







GASCO Energy Inc. Uinta Basin Natural Gas Development EIS Ozone Impact Assessment 6 


2-2 and covers eastern Utah, western Colorado and portions of Wyoming, Arizona and New 
Mexico.  
 
The CMAQ air quality and SMOKE emissions modeling 36/12 km modeling domains are 
aligned within the MM5 domains.  The larger MM5 modeling domains provide a buffer around 
the CMAQ/emissions modeling domains by at least 6 grid cells in each direction.  These grids 
are based on a Lambert Conformal Projection (LCP) using the same projection as adopted by the 
RPOs.  The LCP parameters are listed in Table 2-1.   
 
There is a possibility of boundary “noise” effects resulting from boundary conditions coming 
into dynamic balance with the MM5 algorithms.  The WRAP 12-km MM5 domain, with the 12-
km CMAQ domain in red, is presented in Figure 2-3.  The larger MM5 domain is designed to 
sequester such errors from the air quality simulation.  The buffer region used in the current study 
exceeds the EPA suggestion of at least 5 grid cell buffers at each boundary.   
 
Table 2-2 lists the number of rows and columns (i.e., the number of grid cells in the east-west 
and north-south direction) and the definition of the X and Y origin (i.e., the southwest corner) for 
the 36/12 km domains used in the CMAQ and the SMOKE models for the current study.   
 
2.1.2 Vertical Modeling Structure 
 
The CMAQ vertical structure is primarily defined by the vertical grid used in the MM5 
modeling. The MM5 model employs a terrain-following coordinate system defined by pressure, 
using multiple layers that extend from the surface to 100 millibars (mb), which is approximately 
15 km above ground level (AGL).  A layer-averaging scheme is adopted for CMAQ simulations 
to reduce the air quality computational time.  The effects of layer averaging were evaluated by 
WRAP and VISTAS and found to have a relatively minor effect on the model performance 
metrics when both 34 layer and 19 layer CMAQ model simulations were compared to ambient 
monitoring data (Morris et al., 2004a).  For the GASCO ozone modeling, 19 vertical layers are 
used.  Table 2-3 lists the mapping from the MM5 vertical layer structure to the CMAQ vertical 
layers.  This MM5 structure was taken from the WRAP, VISTAS and CENRAP RPO 
configuration and the same CMAQ structure is also being used in the RPO modeling.  Note that 
the MM5 and CMAQ models both use a terrain following “sigma” coordinate system so over 
elevated terrain the model heights will be compressed. 
 
2.2 Model Input Preparation Procedures 
 
2.2.1 Meteorological Inputs 
 
This and the following subsections describe the procedures used in developing the 
meteorological, emissions, and air quality inputs to the CMAQ model for the GASCO ozone 
modeling study on the 36/12 km grids.  The development of the CMAQ meteorological and 
emissions inputs are discussed together with the science options recommended for the CMAQ 
model.  The procedures for developing the initial and boundary conditions and photolysis rates 
are also discussed along with the model application procedures. 
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The procedures set forth here are consistent with EPA guidance (e.g., EPA, 1991; 1999; 2005a; 
2007), other recent 8-hour ozone modeling studies conducted for various State and local agencies 
using these or other state-of-science modeling tools (e.g., Tesche et al., 2003; Morris et al., 
2004a,b; Tesche et al., 2005a), as well as the methods used by EPA in support of the recent 
Clean Air Interstate Rule (EPA, 2005b) and the Clean Air Mercury Rule (EPA, 2005c). 
 
Annual 36/12 km MM5 simulations for 2005 (McNally and Schewe 2006) and 2006 (McNally 
and Schewe, 2008) are used to provide meteorological inputs to the CMAQ and SMOKE 
models.  The MM5 configuration is based on the WRAP 2002 simulation (Kemball-Cook et. al. 
2004), which were based on an extensive review of available MM5 physical and dynamical 
options and have been the basis of many subsequent MM5 applications in the region.  The 
WRAP did a fairly extensive study to determine the optimal configuration for the MM5 
modeling system.  One of the choices they made was to use the Betts-Miller Cumulus 
Parameterization.  Betts-Miller was developed to parameterize tropical convection.  However, 
using Betts-Miller improved the precipitation skill of the model. 
 
2.2.2 Emission Inputs 
 
In order to simulate atmospheric ozone levels, it is necessary to develop emissions estimates for 
all other emission sources (i.e., industrial, electric generation, motor vehicle, biogenic) in 
addition to the emissions from the Gasco project.  The foundation datasets for the emissions 
development are based on the emissions data developed by the Western Regional Air 
Partnership (WRAP).  Details on the emissions input preparation are presented in Chapter 3.0.   
The emissions are processed into CMAQ-ready files using SMOKE 2.4 for both the 36- and 12-
km grids.  SMOKE 2.4 is used because several of the WRAP-developed emissions files are not 
directly compatible with the newest version of SMOKE (i.e., Version 2.6).  Further, this project 
would not have benefited from the enhancements in SMOKE Version 2.6. 
 
2.2.3 CMAQ Science and Input Configurations 
 
This section describes the model configuration and science options to be used in the GASCO 
ozone modeling effort.  Table 2-4 summarizes the CMAQ configuration that was used in the 
study.  The latest version of CMAQ (Version 4.6) was used in the GASCO ozone modeling.   
 
As indicated in the CMAQ model setup defined in Table 2-4, two grids were employed.  CMAQ 
was initially run for the 2006 base case on the 36-km continental U.S. grid for calendar year 
2006.  CMAQ was then run for the 2006 base case on the 12-km grid utilizing the initial and 
boundary conditions from the 36-km CMAQ simulation. 
   
CMAQ inputs were as follows: 


 
Meteorological Inputs: The MM5-derived meteorological fields were prepared for 
CMAQ using MCIP 3.3.   
 
Initial/Boundary Conditions (IC/BC‟s): The IC/BC‟s for the 36-km continental U.S. 
simulation were based on the latest available information.  Currently, the RPOs use 
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IC/BC‟s for the same domain based on a 2002 GEOS-CHEM global chemistry model 
simulation. Boundary and initial conditions for the 12-km nest will be generated from the 
36-km CMAQ nest using the CMAQ ICON and BCON processors. 
 
Photolysis Rates: The modeling team prepared the photolysis inputs as well as the 
albedo/haze/ozone/snow inputs for CMAQ based on Total Ozone Mapping Spectrometer 
(TOMS) data using the CMAQ JPROC processor.   
 
Spin-Up Initialization:  The model was run in quarters using a nominal 15-day spin-up 
from the previous quarter for the 36-km grid and a nominal 4 day spin-up from the 
previous quarter for the 12-km grid. 


 


 
Figure 2-1. 36- and 12-km CMAQ Domains for GASCO Study.  The 12-km domain is highlighted in red and is 


expanded in Figure 2-2. 
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Figure 2-2. 12-km CMAQ Domain for GASCO Study. 
 


 
Figure 2-3. 12-km WRAP MM5 Domain with 12-km CMAQ Domain for GASCO Study 
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Table 2-1. Lambert Conformal Projection (LCP) Definition for the GASCO 


Modeling Grid 
Parameter Value 
Projection Lambert-Conformal 


1st True Latitude 33 degrees N 
2nd True Latitude 45 degrees N 
Central Longitude -97 degrees W 
Central Latitude 40 degrees N 


 
 


 


Table 2-2. Grid Definitions for SMOKE and CMAQ 


Grid Resolution east-west grid 
cells 


north-south 
grid cells 


X-origin 
(km) 


Y-origin 
(km) 


      36-km grid 
      12-km grid 


148 
53 


112 
47 


-2736.0 
-1368.0 


-2088.0 
-288.0 
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Table 2-3. Vertical Layer Definition for MM5 Simulations (left most columns), and Approach for Reducing 


CMAQ Layers by Collapsing Multiple MM5 Layers (right columns) 
MM5 CMAQ 


Layer Sigma Pres (mb) Height (m) Depth (m) Layer Pres (mb) Height (m) Depth (m) 
34 (top) 0.000 100 18123 2856 19 100 18123 9160 


33 0.050 145 15267 2097     
32 0.100 190 13170 1659     
31 0.150 235 11510 1374     
30 0.200 280 10136 1173     
39 0.250 325 8963 1024 18 325 8963 3492 
28 0.300 370 7938 909     
27 0.350 415 7030 817     
26 0.400 460 6213 742     
25 0.450 505 5471 680 17 505 5471 1890 
24 0.500 550 4791 627     
23 0.550 595 4163 582     
22 0.600 640 3581 543 16 640 3581 1053 
21 0.650 685 3038 509     
20 0.700 730 2528 386 15 730 2528 664 
19 0.740 766 2142 278     
18 0.770 793 1864 269 14 793 1864 443 
17 0.800 820 1596 174     
16 0.820 838 1421 171 13 838 1421 338 
15 0.840 856 1251 167     
14 0.860 874 1083 164 12 874 1083 163 
13 0.880 892 920 161 11 892 920 161 
12 0.900 910 759 79 10 910 759 158 
11 0.910 919 680 78     
10 0.920 928 601 78 9 928 601 155 
9 0.930 937 524 77     
8 0.940 946 447 76 8 946 447 76 
7 0.950 955 371 75 7 955 371 76 
6 0.960 964 295 75 6 964 295 75 
5 0.970 973 220 74 5 973 220 74 
4 0.980 982 146 37 4 982 146 37 
3 0.985 987 109 37 3 987 109 37 
2 0.990 991 73 36 2 991 73 36 
1 0.995 996 36 36 1 996 36 36 


0 (ground) 1.000 1000 0 0 0 0 0 0 
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Table 2-4. CMAQ (version 4.6) Model Configuration 


Science Options Configuration Details/Comments 
Model Code CMAQ (version 4.6) Pleim et al., (2003) 


Horizontal Grid Mesh 36/12 km 
36-km covering continental 
U.S; 12-km covering Eastern 
UT and Western CO 


     36-km grid 148 x 112 cells RPO National Grid 
     12-km grid 53 x 47 cells   


Vertical Grid Mesh 19 Layers First 8 layers synchronized 
with MM5 


Grid Interaction One-way nesting   


Initial Conditions 15 days full spin-up Separately run 4 quarters of 
2002 


Boundary Conditions GEOS-CHEM annual run 2002 GEOS-CHEM run. 
Emissions 


Baseline Emissions 
Processing 


See SMOKE (Ver 2.4) 
model configuration 


MM5 Meteorology input to 
SMOKE, CMAQ  


Dust Transport Fraction Applied in emissions before 
SMOKE  


NH3 Inventory 
Adjustment 


Applied in emissions before 
SMOKE   


Sub-grid-scale Plumes No Plume-in-Grid (PinG)  
Chemistry 


Gas Phase Chemistry CBM-IV with Isoprene updates 
Aerosol Chemistry AE3/ISORROPIA   
Secondary Organic 
Aerosols 


Secondary Organic Aerosol 
Model (SORGAM) Schell et al., (2001) 


Aerosol Mass 
Conservation Patch Yes   


Cloud Chemistry RADM-type aqueous 
chemistry 


Includes subgrid cloud 
processes 


N2O5 Reaction Probability 0.01 – 0.001   
Horizontal Transport 


Eddy Diffusivity Scheme K-theory with Kh grid size 
dependence 


Multiscale  Smagorinsky 
(1963) approach 


Vertical Transport 


Eddy Diffusivity Scheme K-theory  
Diffusivity Lower Limit Kzmin = 0.1   
Planetary Boundary Layer No Patch 1   


Deposition Scheme M3dry 
Directly linked to Pleim-Xiu 
Land Surface Model 
parameters 
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Table 2-4. CMAQ (version 4.6) Model Configuration 


Science Options Configuration Details/Comments 
Numerics 


Gas Phase Chemistry 
Solver 


Euler Backward Iterative 
(EBI) solver 


Hertel et al (1993) EPI solver 
~ 2x faster than MEBI 


Horizontal Advection 
Scheme 


Piecewise Parabolic Method 
(PPM) scheme   


Other 


Meteorological Processor MCIP ver 3-3  
Simulation Periods Annual 2005/2006  
Integration Time Step Internally Computed 15 minute coupling time step  
Time zone GMT  


Platform Dual Processor/Quad Core  
Intel Xeon   


Run-Time (expected) 7-10 days Platform Dependent 
 


1PATCH means applying a mosaic scheme based on land-use, which is not normally done for CMAQ.  The terminology is not 
the same as used for a software fix. 
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3.0   CMAQ Emissions Input Procedures 


The emissions inventories utilized for the GASCO Study were based on several sources.  The 
ozone modeling required CMAQ-ready emissions estimates for 2006 and an additional future 
modeling year.  2018 was selected as the future year modeling inventory because it coincided 
with the projected Proposed Action maximum development activity and emissions rates. 
 
3.1 2006 and 2018 Emissions Inventory Sources 
 
Air emissions inventories are developed from the WRAP emissions inventories.  The WRAP 
inventories are compiled using data provided by state and tribal regulatory agencies, as well as 
industry partners, and include data for point, area, non-road mobile, and on-road mobile sources. 
All or portions of five different WRAP inventories are used to develop emissions for the 2006 
Baseline and 2018 Projected Baseline scenarios. These WRAP inventories include: 
 


 2002 Plan2D – Baseline 2002 WRAP inventory for area, point, on-road and non-road 
mobile source; 


 2018 PRP18a – original WRAP forecasted inventory for non-road mobile and on-road 
mobile sources; 


 2018 PRP18b – updated WRAP forecasted inventory for point and area sources;  
 2006 Phase III – 2006 base year inventory for oil and gas sources within the Uinta and 


Piceance basins only; and 
 2012 Phase III – 2012 forecasted inventory for oil and gas sources. 


A summary of the emissions datasets used for each emissions source category is included in 
Table 3-1. 
 


Table 3-1.  Summary of 2006 and 2018 Emissions Inventory Data Sources. 


Emissions Source Category 
Inventory Used for  
2005/2006 Baseline 


Inventory Used for  
2018 Projected Baseline 


Oil and Gas – Uinta Basin WRAP Oil and Gas Phase III 2006 Projected from WRAP Phase III Oil and 
Gas 2006 based on projected cumulative 
activity in 2018 


Oil and Gas – Piceance Basin WRAP Oil and Gas Phase III 2006 Projected from WRAP Phase III Oil and 
Gas 2006 and 2012 


Oil and Gas – Southwest WY Wyoming 5-County (SWWY) 2005/2006 
O&G Inventory 


Wyoming 5-County (SWWY) 2005/2006 
O&G Inventory with projections 


Point Sources – Non Oil and Gas Interpolated from WRAP 2002 Plan 2D and 
WRAP 2018 PRP 18a +Denver SIP 


WRAP 2018 PRP18b 


Area Sources – Non Oil and Gas Interpolated from WRAP 2002 Plan 2D and 
WRAP 2018 PRP 18a + Denver SIP 


WRAP 2018 PRP 18b 


Non-Road Motor Vehicle Interpolated from WRAP 2002 Plan 2D and 
WRAP 2018 PRP 18a +Denver SIP 


WRAP 2018 PRP 18a 


On-Road Motor Vehicle Calculated with 2005 and 2006 meteorology 
and Interpolated VMT from WRAP 2002 Plan 
2D and WRAP 2018 PRP 18a 


Calculated with 2005 and 2006 
Meteorology and WRAP 2018 PRP 18a 
VMT 


Biogenic MEGAN with 2005/2006 meteorology MEGAN with 2005/2006 meteorology 
(held steady from 2005/2006) 


Wildfire 2005/2006 Wildfire Inventory  2005/2006 Wildfire Inventory (held steady 
from 2005/2006) 
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3.1.1 2006 Baseline Inventory  
 
The 2006 Baseline CMAQ-ready emissions were developed from the WRAP2002 Plan2d and 
WRAP 2018 PRP18a inventory using the same methodology as followed for the UBAQS 
project.  (Morris et al., 2009).   For the 2006 Baseline, the draft 2006 WRAP Phase III oil and 
gas emissions for the Piceance and Uinta basins are used. For Wyoming, the 2006 Southwest 
Wyoming (also referred to as the 5-County) oil and gas inventory was used. (WDEQ, 2008).   
For the area, non-road, and non-Continuous Emission Monitor (CEM) point source emissions, 
the emission rates are directly interpolated from the 2002 and 2018 values. The 2006 on-road 
motor vehicle emissions are calculated using vehicle miles traveled (VMT) values interpolated 
from the 2002 and 2018 VMT totals combined with mobile source emissions factors and 
meteorological data specific for the 2006 episode. Day-specific emissions for the 2006 episodes 
are obtained for the CEM point sources and fire emissions and are calculated for the biogenic 
emissions.  For all source categories in Colorado, the WRAP emissions were replaced by the 
2006 emissions inventories developed for the Denver State Implementation Plan. (Morris, 2007) 
 
3.1.2 2018 Future Year Inventory 
 
The 2018 future year emissions estimates were based mainly on the WRAP 2018PRPa and PRPb 
inventories. (ERG, 2009)  For non oil and gas related sources, the predicted emissions for the 
2018 forecast year for non-road and on road mobile sources are directly from the WRAP 
2018PRP18a inventory. The WRAP 2018PRPb inventory update was incorporated for area 
sources and point sources. Fire and biogenic source categories were maintained at 2006 levels, 
which is consistent with the WRAP Phase II 2018PRP18a development approach.  
 
The Oil and Gas (O&G) portions of the 2018 future year emissions projections were done on a 
regionally specific basis, with the Uinta Basin, Piceance Basin, Wyoming 5-County region, and 
other Colorado (outside the Piceance Basin) emissions handled separately. 
 
Colorado O&G sources outside the Piceance Basin were calculated using the same inventory 
growth and controls as used in the future year inventories developed for the Denver SIP. (Morris, 
2009).   
 
Emissions projection factors for the Wyoming 5-County O&G emissions have not been 
developed by the Wyoming DEQ, but large portions of the regions are covered by emissions 
offset requirements for new development.  To accommodate these offset requirements, the 2018 
5-County inventory was held to 2006 levels, with the exception of the vehicular traffic emissions 
required for well maintenance and support.  The growth in well counts for this area was assumed 
to be in proportion to other active drilling areas (Piceance and Uinta basins) and the traffic 
emissions were grown accordingly. 
 
In the Piceance basin the 2018 oil and gas emissions were estimated by developing a growth rate 
from the 2006 and 2012 WRAP III estimates for the basin, applying the growth rates by county 
and SCC code, and then accounting for control measures being adopted in Colorado.  (Bar-Ilan, 
2009a).    
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 Table 3-2.  Projection Parameter Data for Piceance Basin. 


SCC Description Projection Parameter 
Projection  


Factor 


2310000100 Heaters total well count 2.391 


2310000220 Drill rigs Spuds 1.686 


2310000230 Workover rigs total well count 2.391 


2310000300 Pneumatic devices Conv. Gas Well Count 2.391 


2310000700 Unpermitted Fugitives total well count 2.391 


2310000801 Gas Well Truck Loading Condensate Production  2.096 


2310000802 Oil Well Truck Loading Oil Well Oil Production  1.000 


2310000820 Gas Plant Truck Loading Condensate Production  2.096 


2310001610 Venting - initial completions Spuds 1.686 


2310001620 Venting - recompletions Spuds 1.686 


2310001630 Venting - blowdowns total gas production 2.476 


2310002230 Condensate tank  Condensate Production  2.096 


2310002240 Oil Tank Oil Well Oil Production  1.000 


2310003100 Exempt engines total well count 2.391 


2310003200 Pneumatic pumps total well count 2.391 


2310003500 Flaring total gas production 2.476 


20200201 Compressor Engines total gas production 2.476 


20200202 Compressor Engines total gas production 2.476 


20200203 Compressor Engines total gas production 2.476 


20200252 Compressor Engines total gas production 2.476 


20200253 Compressor Engines total gas production 2.476 


20200254 Compressor Engines total gas production 2.476 


31000101 Permitted Fugitives total oil production 0.810 


31000102 Oil Production, Miscellaneous Well: General total oil production 0.810 


31000123 Oil Production, Well Casing Vents total oil production 0.810 


31000130 Oil Production, Fugitives: Compressor Seals total oil production 0.810 


31000132 
Oil Production, Atmospheric Wash Tank: Flashing 
Loss total oil production 0.810 


31000199 Oil Production, Processing Operations: Not Classified total oil production 0.810 


31000201 Natural Gas Production, Gas Sweetening total gas production 2.476 


31000202 Natural Gas Production, Gas Stripping Operations total gas production 2.476 


31000203 Compressor Engines total gas production 2.476 


31000205 Natural Gas Production, Flares total gas production 2.476 


31000207 Permitted Fugitives total gas production 2.476 


31000209 Natural Gas Production, Incinerators  total gas production 2.476 


31000215 
Natural Gas Production, Flares Combusting Gases 
>1000 BTU/scf total gas production 2.476 


31000216 
Natural Gas Production, Flares Combusting Gases 
<1000 BTU/scf total gas production 2.476 


31000220 Natural Gas Production, All Equipt Leak Fugitives total gas production 2.476 


31000225 Natural Gas Production, Compressor Seals total gas production 2.476 


31000227 Glycol Dehydrator total gas production 2.476 


31000228 Glycol Dehydrator total gas production 2.476 


31000230 Natural Gas Production, Hydrocarbon Skimmer total gas production 2.476 
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 Table 3-2.  Projection Parameter Data for Piceance Basin. 


SCC Description Projection Parameter 
Projection  


Factor 


31000299 Natural Gas Production, Other Not Classified total gas production 2.476 


31000301 Glycol Dehydrator total gas production 2.476 


31000302 Glycol Dehydrator total gas production 2.476 


31000303 Glycol Dehydrator total gas production 2.476 


31000304 Glycol Dehydrator total gas production 2.476 


31000305 
Natural Gas Processing Facilities, Gas Sweeting: 
Amine Process total gas production 2.476 


31000306 Natural Gas Processing Facilities, Process Valves total gas production 2.476 


31000309 Natural Gas Processing Facilities, Compressor Seals total gas production 2.476 


31000311 
Natural Gas Processing Facilities, Flanges and 
Connections total gas production 2.476 


31000404 Process Heaters total well count 2.391 


31000405 Process Heaters total well count 2.391 


31000406 Process Heaters total well count 2.391 


31000502 Liquid Separator total well count 2.391 


31088801 Permitted Fugitives total gas production 2.476 


31088803 Permitted Fugitives total gas production 2.476 


31088804 Permitted Fugitives total gas production 2.476 


31088805 Permitted Fugitives total gas production 2.476 


31088811 Permitted Fugitives total gas production 2.476 


40400311 Tank Losses total oil production 0.810 


40400322 Tank Losses total oil production 0.810 


 
 
In the Uinta basin, the 2018 oil and gas emissions are projected based on predicted growth in key 
operating activity parameters by county from 2006 to 2018. (Bar-Ilan, 2009b)  These growth 
rates are applied to specific oil and gas sources by Source Classification Codes (SCC) and 
control efficiencies are applied for control measures being adopted by operators under federal 
rule or consent decree.   
 
3.1.3 Projected Activity Parameters and 2018 Scaling Ratios in the Uinta Basin 
 
The 2018 projected baseline is estimated based on the growth of five operating parameters in 
each of the five counties within the Uinta Basin. The level of each of these parameters is based 
on the reasonably foreseeable development demonstrated by pending or proposed projects filed 
with the Bureau of Land Management. 
 
These projects and associated well counts are summarized in Table 3-3. These parameters 
include: 
 • Total well count – total number of operating wells for all operators in each county; 
 • Spud count – number of wells drilled by all operators in each county; 
 • Total gas production – total gas produced by all operators in each county; 
 • Total condensate production – total condensate produced by all operators in each county; and 
 • Total oil production – total oil produced by all operators in each county. 
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Table 3-3. Summary of New Well Development for Proposed Projects in the 


Uinta Basin 


 Proposed 
Natural 
Gas Wells 
by 2018 


 
Uinta 
County 
 


 
Duchesne 
County 


 
Carbon 
County 


Anadarko Greater Natural Buttes EIS 3,675 3,675 -- -- 
BBC West Tavaputs Plateau EIS 807  20  23 764 
Berry Petroleum ANF South Unit EIS 140 -- 140 -- 
Enduring Resources Big Pack EA 490 490 -- -- 
Enduring Resources Southam Canyon EA 225 25 -- -- 
EOG Greater Chapita Wells EIS 3,725 3,725 -- -- 
EOG North Alger EA 44 44 -- -- 
Gasco Uinta Basin EIS 900 301 599 -- 
Newfield Monument Buttes EIS 700 272 428 -- 
XTO Hill Creek Unit EA 144 144 -- -- 
XTO Little Canyon EA 510 510 -- -- 
XTO River Bend Unit Infill EA 484 484 -- -- 


 
In reviewing proposed projects, no reasonably foreseeable future development is anticipated for 
Grand or Emery counties; therefore, these counties will be maintained at their 2006 uncontrolled 
emissions levels for the purposes of this analysis.  Uncontrolled emissions of criteria pollutants 
for 2018 are calculated for each source category as the product of the 2006 emissions and the 
ratio of 2018 predicted activity level to the historic 2006 level for that parameter. The list of the 
source categories and the relevant activity parameter are summarized in Table 3-3.   New 
development for the Gasco Uinta Basin is calculated in the project specific alternatives, and 
therefore the Gasco Uinta Basin well data is not included in the 2018 projection calculations. 
 
A control efficiency is applied to the predicted uncontrolled emissions for certain source 
categories based on implementation of more stringent federal emission standards or installation 
of additional controls required by consent decree. Determination of these control efficiencies is 
discussed in detail in Section 3.1.4. 
 
Table 3-4.  Activity Parameters Used for Emissions Scaling by Source Category 


Code  


SCC Description Scaling Parameter 
2310000100  Heaters  Total well count 
2310000220  Drill rigs Spud count 
2310000230  Workover rigs Total well count 
2310000300  Pneumatic devices  Total well count 
2310000330  Artificial lift  Total oil production 


2310000700  Unpermitted fugitives  Total well count 
2310000800  Truck loading of condensate  Total condensate production 


2310000801  Truck loading of oil  Total oil production 


2310000820  Gas plant truck loading  Total condensate production 
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2310001610  Venting - initial completions  Spud count 
2310001611  Initial completion flaring  Spud count 
2310001620  Venting - recompletions  Spud count 
2310001630  Venting - blowdowns  Total gas production 


2310001640  Venting - compressor startup  Total gas production 


2310001650  Venting - compressor shutdown  Total gas production 


2310002230  Condensate tank  Total condensate production 


2310002231  Condensate tank flaring  Total condensate production 


2310002240  Oil tank  Total oil production 


2310003100  Miscellaneous engines  Total well count 
2310003200  Pneumatic pumps  Total well count 
2310020600  Compressor engines  Total gas production 


2310021410  Dehydrator  Total gas production 


2310021411 Dehydrator Flaring Total gas production 


 
Additional conventional well counts are taken from the proposed projects listed in Table 3-1 and 
are spatially allocated to each county on an annual basis based on the fraction of the project area 
in each county and the estimated start date, drilling rate, and schedule. This information was 
taken from pending EA or EIS documents for each project and is accumulated with recorded 
total well counts for each county for 2009 from the IHS, Inc. Exploration and Production 
Information database 
 
Spud counts are estimated based on the change in total wells (conventional and CBM) from 2017 
to 2018 in each county. An additional 5 percent spud to well rate is assumed to account for 
unsuccessful holes and ancillary drilling activities including monitoring and injection wells.  
 
Gas production in 2018 from each county is predicted using a county-specific estimated well 
production decline over time.  The number of wells at each given age is estimated as the number 
of new wells in each year based on projected and historical data. Gas production in each year is 
the product of the number of new wells and the assigned gas production rate for a well of that 
age; the total 2018 gas production is the sum of these products.  For year 2018, only one half of 
the incremental production is considered due year round drilling and completion schedules. 
 
For Uintah and Duchesne counties, condensate production in 2018 is predicted using a county-
specific estimated well condensate production decline over time. The number of wells at each 
given age is estimated as the number of new wells in each year based on projected and historical 
data. Condensate production in each year is the product of the number of new wells and the 
condensate production for a well of that age; the total 2018 gas production is the sum of these 
products. For year 2018, only one-half of the production is considered due to well completion. 
For Carbon County, condensate production data was not available. Therefore, condensate 
production in Carbon County is predicted based on the historical ratio of the change in 
condensate production to the change in gas production of 0.0012. 
 
The Newfield Monument Butte EIS indicates there will be 3,250 oil wells installed in Uintah and 
Duchesne counties over the life of the project; however, no data are available to predict oil 
production based on well schedule. Therefore, oil production in these counties is linearly forecast 
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based on historical data. For each county, the linear increase is based on the growth rate from the 
last upturn in production (2001 for Uintah County and 2002 for Duchesne County). Projected oil 
production for the remaining counties in the Uinta Basin is held at their 2006 levels 
 
Table 3-5 summarizes the historical 2006 activity parameter data and the projected 2018 activity 
levels. The ratio of 2018 to 2006 levels is used to develop a scaling ratio for uncontrolled 
emissions to predict 2018 emissions by source category for each county. 
 
  
Table 3-5.  Summary of Projection Parameter Data in Uinta Basin. 


 Well Count Spud Count Total Gas Production 
County 2006 2018 Ratio 2006 2018 Ratio 2006 2018 Ratio 
Uinta 4,035 12,207 3.03 685 677 .99 203,391 595,651 2.93 
Carbon 730 1,615 2.21 58 0 0 20,497 121,803 5.94 
Duchesne 1474 2,981 2.02 277 156 .56 22,526 40,025 1.77 
Grand 368 368 1 27 27 1 6855 6,855 1 
Emery 56 56 1 23 23 1 951 951 1 


 
 
Table 3-5 Continued. Summary of Projection Parameter Data in Uinta Basin. 
 Total Condensate Production Total Oil Production 
County 2006 2018 Ratio 2006 2018 Ratio 
Uinta 1,554 5,842 3.76 3,399 4,828 1.42 
Carbon 43 148 3.43 0.3 0.3 1 
Duchesne 163 455 2.79 6,402 15,093 2.36 
Grand 9 9 1 116 116 1 
Emery 4 4 1 4 4 1 


 
 
3.1.4  Baseline Emissions Control Efficiency from Federal Rule and Consent Decree 
 
Several existing federal rules will require more stringent emission standards on existing sources. 
Furthermore, some operators have entered into consent decrees with the U.S. Department of 
Justice that require them to install additional controls. This analysis reviewed and determined 
emissions reductions to baseline emissions for selected source categories based on these rules or 
agreements. For rules that affect only new sources, these controls are applied only to the portion 
of emissions above 2006 levels. Control efficiencies derived from retroactive rules or 
requirements are applied to all emissions for the relevant source category. 
 
 Federally enforceable emissions reductions occur with the stationary and nonroad engine 
requirements under 40 CFR Part 60, Subpart JJJJ and 40 CFR 89, respectively. VOC reductions 
from dehydrators at area sources under 40 CFR Part 63, Subpart HH are not likely to be required 
since these standards apply to area sources with a gas throughput of 3 MMscf/day. Based on the 
decline curve, the average production of a new well under the proposed project is 215 MMscf/yr 
(0.59 MMscf/day). Therefore, there is no expected applicability or enforceability of these 
reductions at area sources, and thus, reductions from this rule are not considered. 
 
The U.S. District Court recently entered into the following 3 Consent Decrees with 7 operators in 
the Uinta Basin requiring controls on selected dehydrators, compressor engines, selected 
condensate tanks, and pneumatic devices: 
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  • U.S. v. Wind River Resources Corporation and Bill Barrett Corporation; 
• U.S. v. Dominion Exploration and Production, Inc. and XTO Energy, Inc.; and 
• U.S. v. Miller, Dyer, & Co., LLC, Chicago Energy Associates, and Whiting Oil and Gas 
Corporation. 


 
The only requirement under these consent decrees to have measurable and enforceable impact to 
baseline emissions is the installation of low-bleed pneumatics. Since low bleed pneumatics 
reduce the maximum release of actuating gas by 50 percent or more, emissions of VOC are 
assumed to be reduced by 50 percent for this source category. The total control efficiency for a 
county for pneumatic controls and devices is then calculated as the product of this 50 percent 
control and the fraction of operator control of future assets. 
 
3.1.5 Summary of Emissions Inventory Data 
 
The results of the emissions inventory 2006 base year and 2018 future year development are 
summarized by major source category in Table 3-6.   These totals are average day emissions, 
before temporal adjustments are applied.  The totals are over the 12-km modeling domain only. 
 
Table 3-6.  12-km Emissions Modeling Domain Grid Totals. 
                     Average Tons/day 


Source 
Category 


2018 Emissions Totals 2006 Emissions Totals 


CO NOx VOC CO NOx VOC 


Area 211.3 31.1 264.3 93.3 17.5 113.5 


NonRoad 574.4 31.4 85.2 775.0 102.8 83.5 


Motor Vehicle 1787.0 70.0 69.0 2587.9 192.7 143.6 


Point 362.8 505.4 120.3 225.2 662.6 50.6 


Total Non-O&G 2935.5 637.9 538.8 3681.3 975.6 391.2 


       


Piceance Basin O&G 11.0 10.0 42.0 0.2 17.3 59.7 


Uinta Basin O&G 29.0 38.0 531.0 23.9 28.8 192.0 


SWWY O&G 8.4 22.5 347.5 8.2 22.4 347.4 


Other O&G 68.3 94.2 279.1 21.1 33.0 38.7 


Total O&G 116.7 164.7 1199.6 53.4 101.5 637.8 


       


Total 3052.2 802.6 1738.4 3734.7 1077.1 1029.0 


 
 
3.2 Development of CMAQ Ready Emissions Inventories 
 
Emissions inventory development for CMAQ ozone and haze modeling addressed several source 
categories including: (a) stationary point sources, (b) area sources, (c) on-road mobile sources, 
(d) non-road mobile sources, (e) biogenic sources and (f) fire sources.  For this analysis, CMAQ 
ready emissions input files were created using SMOKE 2.4 for the 2006 and 2018 annual periods 
over the 36- and 12-km grids.  
 
CMAQ requires emission input files containing hourly emission estimates, distributed both 
vertically and horizontally in the modeling domain.  For ozone modeling alone, hourly emissions 
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are required for NO, NO2, CO, several classes of VOCs and other chemicals as available.  The 
VOC classes used depend upon the chemical mechanism selected, which for the current study 
was CB-05 with updates to the isoprene chemistry.   
 
CMAQ was also configured to provide particulate matter (PM) estimates, as well as visibility 
and deposition results.  Thus, additional PM precursor species were needed as emissions inputs, 
which included SO2, NH3, SO4, NO3, EC, OMC, other primary PM2.5 and coarse PM (PM2.5-10). 
  
3.3 Set-up of SMOKE for the GASCO Domain 
 
SMOKE was configured to generate point, area, non-road, highway, and biogenic source 
emissions.  In addition, certain subcategories, such as fires and electricity generator units (EGU) 
were maintained in separate source category files in order to allow maximum flexibility in 
producing alternate emissions modeling strategies.  Domain specific oil and gas-related 
emissions were also maintained as a separate source category.  With the exception of biogenic 
and highway mobile source emissions, that were generated using the MEGAN and MOBILE6 
modules in SMOKE, respectively, pre-computed annual emissions were processed using the 
month, day, and hour-specific temporal profiles of the SMOKE model.  
 
Producing 365 day-specific input files for all source categories places a burden on available 
computing facilities, data management systems, and would adversely affect the project schedule.  
Selecting representative model days for some or all of the source categories reduces the 
processing and file handling requirements to a more manageable level, and in most cases, does 
not compromise the accuracy of the emissions files.  Other current or recent projects undertaken 
by EPA, WRAP and LADCO have used representative weekday/Saturday/Sunday emissions 
estimates for all source categories except biogenics either for each month or each season to 
model.   
 
In an attempt to better represent the level of temporal and spatial detail available for each source 
category, a more detailed strategy was adopted.  Biogenic emissions were modeled for each 
episode day, using the daily meteorology.  Point sources, including CEM and fire emissions, 
were modeled for each episode day to take advantage of the available day-specific emissions and 
meteorology.  All sources were treated by SMOKE as potentially elevated. No plume-in-grid 
sources were modeled. Wildfire emissions were handled as point sources.  In the past, wildfire 
emissions were often handled as area source releases.  However, since wildfires do have plume 
rise, techniques have been developed using plume rise calculations to place emissions into 
appropriate vertical layers.  This technique was used in the WRAP and VISTAS CMAQ 
modeling. 
 
Area sources, including non-road mobile and dust emissions, which do not utilize meteorological 
data, were temporally allocated by monthly, daily and hourly profiles that are contained in 
SMOKE.  Review of these temporal profiles indicated that maximum temporal definition was 
achieved by selecting representative Thursday, Friday, Saturday, Sunday and Monday profiles 
for each month.  Though motor vehicle emissions are influenced by meteorological variability, 
the processing requirements for daily motor vehicle emissions were prohibitive under the project 
schedule.  Instead, a single week per month was selected to model emissions from on-road 
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mobile sources.  This week was selected from mid-month, to best represent the average 
temperature ranges for the month, and also adjusted to exclude holidays that would have required 
atypical processing.  The area source modeling dates were also selected from these weeks to 
simplify data handling procedures.  The selected weeks for area source and on-road mobile 
source emissions modeling were as follows: 
 
2006 On-Road Mobile Sources Represented by the Following Weeks: 
 


January 15-21 February 11-17 
March 12-18 April 6-22 
May 14-20 June 11-17 
July 16-22 August 13-19 
September 17-23 October 15-21 
November 12-18 December 17-23 


 
3.4 Development of Point Source Emissions 
 
Stack parameter data are frequently incorrectly reported, especially in some of the current 
regional modeling inventories, and careful QA is required to assure that the point source 
emissions are properly located both horizontally and vertically on the modeling grid.  To screen 
for simple, but potentially serious inventory errors such as these, the study team has modified 
procedures originally developed by EPA to quality assure, augment, and where necessary, revise 
the stack parameters to examine the accuracy of the point source emissions, as well as 
standardize procedures to identify and correct stack data errors.  SMOKE has a number of built-
in QA procedures designed to catch missing or out-of-range stack parameters.  These procedures 
were invoked in the processing of the point source data. 
 
Point source emissions were separated into Electric Generating Units (EGU) and non-EGU 
categories.  The non-EGU category did not have any day or hour-specific emissions.  All non-
EGU point source emissions were temporally allocated to month, day, and hours using annual 
emissions and source category code (SCC) based allocation factors.  These factors were based on 
the cross-reference and profile data supplied with the SMOKE 2.4 and were supplemented with 
relevant data that were developed during the WRAP and VISTAS modeling projects.   
 
To temporally allocate the EGU point sources, the heat input data were derived from the 2002 
Continuous Emissions Monitoring (CEM) datasets, and were used to develop facility-level 
temporal distributions.  The day-specific and facility-specific temporal profiles were used in 
conjunction with the emissions data to estimate hourly EGU emissions by facility. 
 
All point sources were spatially allocated in the domain based on the stationary source 
geographic coordinates.  If a point source was missing its latitude/longitude coordinates, the 
source was placed in the center of its respective county. 
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3.5 Development of Area and Non-Road Source Emissions 
 
All area and non-road source emissions were temporally allocated to month, day, and hour using 
annual emissions and source category code (SCC) based allocation factors.  These factors were 
based on the cross-reference and profile data supplied with the SMOKE 2.4 and supplemented 
with relevant data developed during the WRAP and VISTAS studies.  Area and non-road sources 
were spatially allocated in the domain based on SCC-based spatial surrogate allocation factors.  
If an area or non-road source SCC did not have an existing cross-reference profile assigned to it, 
the county-level emissions were allocated by population density in the respective county. 
 
A crustal PM transport factor was applied to fugitive dust emission sources that were identified 
in U.S. EPA modeling to have only a portion of its mass transported from the source of the 
emissions generation.  The EPA‟s studies indicated that 60 to 90 percent of PM emissions from 
fugitive dust sources are rapidly deposited to near-source locales; hence, do not participate in the 
physicochemical processes on the spatial scales that are typically used in air quality modeling 
simulations.  For this reason, the county-specific fugitive dust emissions transport factors were 
applied to these sources to adjust PM emissions prior to the SMOKE modeling.   
 
3.6 Development of On-Road Mobile Source Emissions 
 
The MOBILE6 module of SMOKE was used to develop the base year on-road mobile source 
emissions estimates for CO, NOx, PM, and VOC emissions.  The MOBILE6 parameters, vehicle 
fleet descriptions, and VMT estimates were combined with gridded, episode-specific temperature 
data to calculate the gridded, hourly emission estimates.  Of note, whereas the on-network 
emissions estimates were spatially allocated based on link location and subsequently summed to 
the grid cell level, the off-network emissions estimates were spatially allocated based on a 
combination of the FHWA version 2.0 highway networks and population.  For the GASCO 
36/12 km modeling, no link based data were used.  The MOBILE6 emissions factors were based 
on episode-specific temperatures predicted by the meteorological model.  Further, the MOBILE6 
emissions factors model accounted for the following: 
 


 Hourly and daily minimum/maximum temperatures; 
 Facility speeds; 
 Locale-specific inspection and maintenance (I/M) control programs, if any; 
 Adjustments for running losses; 
 Splitting of evaporative and exhaust emissions into separate source categories; 
 VMT, fleet turnover, and changes in fuel composition and Reid vapor pressure (RVP). 


The primary input to MOBILE6 was the MOBILE shell file.  The MOBILE shell contained the 
various options (e.g., type of inspection and maintenance program in effect, type of oxygenated 
fuel program in effect, alternative vehicle mix profiles, RVP of in-use fuel, operating mode) that 
direct the calculation of the MOBILE6 emissions factors.  
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3.7 Development of Biogenic Source Emissions 
 
Biogenic emissions are generated using MEGAN, which uses high resolution GIS data on plant 
types and biomass loadings and the Fifth Generation National Center for Atmospheric 
Research/Penn State Mesoscale Model (MM5) surface temperature fields, and solar radiation 
(modeled or satellite-derived) to develop hourly emissions for biogenic species on the 36/12 km 
grids.  MEGAN generates gridded, speciated, temporally allocated emission files as well as 
biogenic VOC precursor emission species for the new secondary organic aerosol (SOA) module 
in CMAQ.  MEGAN was selected over BEIS as the biogenics model of choice in order to 
maintain consistency with the Uinta Basin Air Quality Study emissions inventory development.  
 
3.8 Wildfires and Prescribed Burns 
 
Wildfire and prescribed burn emissions were handled separately from the standard area source 
input files.  The study team had nation-wide fire emissions for the 2002 year, developed for 
WRAP and VISTAS. Spatial and temporal distributions of the fire emissions were calculated 
based on this information rather than relying on standard distribution profiles.  Also, the study 
team calculated the vertical distribution of the fire emissions, based on fire size and biomass 
involvement.  SMOKE 2.4 can model fire plume rise if provided with the following variables: 


 
PTOP – Top of the fire plume profile (meters above ground level) 
PBOT – Bottom of the fire plume profile (meters above ground level) 
Lay1 – The percent of the emissions entrained in the first modeling layer 


 
The WRAP Fire Emissions Joint Forum Emissions Inventory Report (WRAP/FEJF, 2002) 
documented an approach to estimate these plume descriptors.  In this method, the fires were 
assigned to one of 5 size categories, based on the total burn acreage, and the biomass fuel 
loading.  These categories were then used to calculate representative hourly plume profiles.  
These profiles were used by SMOKE 2.4 to distribute the vertical emissions for the fires.  
 
3.9 Products of the Emissions Inventory Development Process 
 
In addition to the CMAQ-ready input files generated for each hour of the days modeled in the 
annual run, a number of quality assurance (QA) files were prepared and used to check for gross 
errors in the emissions inputs.  Importing the model-ready emissions into the Package for 
Analysis and Visualization of Environmental Data (PAVE) and looking at both the spatial and 
temporal distribution of the emissions provided insight into the quality and accuracy of the 
emissions inputs.  PAVE allowed for the following quality assurance checks on the emissions 
estimated using SMOKE 2.4: 
 


1) Visualizing the model-ready emissions with the scale of the plots set to a very low value, 
areas where emissions were omitted from the raw inventory and erroneously located 
emissions (such as area source industrial emission in water cells) were corrected.  


2) Normalizing the emissions by population for each state illustrated where the inventories 
may have been deficient and provided a reality check of the inventories vis-à-vis a spatial 
evaluation of the population weighted emissions estimates. 
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3) Spot checked vertical allocation of point source emissions estimates. 
 


State inventory summaries were prepared prior to the emissions processing to compare against 
SMOKE output report totals generated after each major step of the emissions generation process.   
 
To check the vertical allocation of the emissions estimates, reports were created by source, hour, 
and layer for randomly selected states in the domain.   
 
Quantitative QA analyses often reveal significant deficiencies in the input data or the model 
setup.  Sometimes it is necessary to tailor these procedures to track down the source of each 
problem.  As such, the basic quantitative QA steps that were performed in an attempt to reveal 
the underlying problems with the inventories or processing are described.  Some of the reports 
that may be generated to review the processed emissions estimates include the following: 
 


 State and county totals from inventory for each source category 
 State and county totals after spatial allocation for each source category 
 State and county totals by day after temporal allocation for each source category for 


representative days 
 State and county totals by model species after chemical speciation for each source category 
 State and county model-ready totals (after spatial allocation, temporal allocation, and 


chemical speciation) for each source category and for all source categories combined 
 If elevated source selection is chosen by user, the report indicating which sources have 


been selected as elevated and plume-in-grid will be included. 
 Totals by source category code (SCC) from the inventory for area, mobile, and point 


sources 
 Totals by state and SCC from the inventory for area, mobile, and point sources 
 Totals by county and SCC from the inventory for area, mobile, and point sources 
 Totals by SCC and spatial surrogates code for area and mobile sources 
 Totals by speciation profile code for area, mobile, and point sources 
 Totals by speciation profile code and SCC for area, mobile, and point sources 
 Totals by monthly temporal profile code for area, mobile, and point sources 
 Totals by monthly temporal profile code and SCC for area, mobile, and point sources 
 Totals by weekly temporal profile code for area, mobile, and point sources 
 Totals by weekly temporal profile code and SCC for area, mobile, and point sources 
 Totals by diurnal temporal profile code for area, mobile, and point sources 
 Totals by diurnal temporal profile code and SCC for area, mobile, and point sources 


 
3.10 Project Emissions 
 
Study-specific emission inventories for the simulation, described in Section 1.1, were developed 
for the Proposed Action without controls beyond mandates and a simulation with ACEPMs to 
reduce NOX and VOC emissions beyond mandates.  These inventories included the construction 
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and operations emissions.  The emissions were calculated for the predicted year of maximum 
development activity and emissions; 2018.  Because emissions related to the Proposed Action are 
expected to peak in 2018, use of the WRAP 2018 inventory was possible thus allowing for the 
application of the best available emissions estimates for the future year.  
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4.0   2005/2006 Base Case Modeling Results 


The CMAQ modeling database used in this study was the Uinta Basin Air Quality Study 
(UBAQS) developed by the Independent Petroleum Association of Mountain States (IPAMS) 
(IPAMS, 2009).  Presented below is the technical summary of the ozone performance evaluation.  
The UBAQS report provides more detail on the model performance. 
 
Table 4-1 compares the UBAQS CMAQ 2005 and 2006 base case simulation ozone model 
performance across CASTNet monitoring sites in the 12-km domain with EPA‟s hourly ozone 
model performance goals for bias (≤±15%) and error (≤35%) (EPA, 1991).  The location of the 
CASTNET and AQS sites are presented in Figure 4-1.  Presented in Table 4-1 are the fractional 
bias (FB), normalized mean bias (NMB) and mean normalized bias (MNB) ozone performance 
metrics (and similar metrics for error) that are calculated using hourly predicted and observed 
ozone pairs for which the observed value is above a 60 parts per billion (ppb) threshold (EPA, 
1991) for each Quarter of 2005 and 2006.  Bias and error performance statistics in Table 4-1 are 
only presented for Quarters when there is a minimum of at least 100 predicted and observed 
hourly ozone pairs available.  For Q1 and Q2 in 2005 and 2006 with at least 100 predicted and 
observed hourly ozone pairs, the UBAQS CMAQ base case ozone performance consistently 
achieved EPA‟s ozone performance goal.  During Q3 of both 2005 and 2006, the CMAQ ozone 
bias performance metrics were just at the -15% ozone performance goal (≤±15%) with some of 
the bias metrics achieving the goal, whereas others are just outside of the goal.  However, the 
CMAQ error ozone performance metrics achieved the ≤35% ozone performance goal by a wide 
margin (over a factor of two all the time). 
 
Table 4-1.  Ozone model performance bias and error statistical performance measures 


across the five CASTNet monitoring sites in the UBAQS 12-km modeling 
domain and 2005 and 2006 by Quarter (statistics based on a minimum of 
100 predicted/observed hourly ozone pairs, N≥100). 


Site 
Bias Metrics Error Metrics  
FB NMB MNB FE NMGE MNGE N 


EPA Goal ≤±15% ≤±15% ≤±15% ≤35% ≤35% ≤35%  
2005 Quarter 2 -5.80 -5.16 -4.82 11.16 10.65 10.51 2015 
2005 Quarter 3 -16.75 -15.04 -14.89 17.52 15.82 15.70 1388 
2006 Quarter 1 -5.00 -4.52 -4.43 8.56 8.18 8.14 278 
2006 Quarter 2 -4.06 -3.66 -3.40 9.14 8.87 8.77 3174 
2006 Quarter 3 -16.48 -14.83 -14.71 16.86 15.21 15.11 1179 


 
The UBAQS CMAQ base case simulations also satisfied EPA‟s daily maximum 8-hour ozone 
concentration performance goal that requires predicted daily maximum 8-hour ozone 
concentration “near the monitor” to be within ±20% of the observed value most of the time 
(EPA, 1999).  Even using the most stringent definition of “near the monitor”, which is based on 
the predicted 8-hour ozone concentration at the monitor, the CMAQ base case predicted daily 
maximum 8-hour ozone concentration were within ±20% of the observed value 90% and 83% of 
the time for the 2005 and 2006 modeling years, respectively.   
 







GASCO Energy Inc. Uinta Basin Natural Gas Development EIS Ozone Impact Assessment                               29                                                                                 


The 8-hour ozone NAAQS is expressed as the three-year average of the fourth highest daily 
maximum 8-hour ozone concentrations.  Thus, an important ozone performance issue when 
analyzing the future year CMAQ absolute modeling results is the fourth highest daily maximum 
8-hour ozone concentration.  Figure 4-2 compares the CMAQ estimated fourth highest daily 
maximum 8-hour ozone concentration with the observed values for 2005 and 2006.  The 
modeled fourth highest daily maximum 8-hour ozone concentrations are comparable to the 
observed values.  The modeled fourth highest daily maximum 8-hour ozone concentrations at the 
locations of the ozone monitors are usually higher than the observed value resulting in an over-
prediction bias that is greater in 2006 than 2005.  This ozone over-prediction bias must be 
accounted for when interpreting the future year absolute model ozone predictions. 
 


 
Figure 4-1:  GASCO Project Area and AIRS/CASTNET Surface Stations. 
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2005 


 
2006 


 
Figure 4-2:  Depiction of Predicted and Observed Fourth Highest Daily Maximum 8-hour 


Ozone Concentrations for 2005 and 2006. 
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5.0   CMAQ Ozone Impact Assessment 


The following subsections present the ozone impacts of the 2018 Future Year Base Case, 2018 
Proposed Action, and 2018 Proposed Action with ACEPMs cases using both the USEPA 
guidance relative approach (USEPA 2007) and an absolute impact approach.  Considerable 
caution must be taken in interpreting the project impacts.  In traditional CMAQ ozone modeling 
applications, the model is applied in regions with sufficient ozone and precursor observations 
(monitoring) to judge the adequacy of the model for use in ozone forecasting.  In this application, 
the closest rural monitor with a sufficiently long data record for attainment designation, 
Canyonlands, is approximately 150 km from the project area.   Ozone observations closer to the 
project (Vernal and Dinosaur National Park) were operated for shorter time periods that did not 
correspond to the 2005/2006 period being modeling and were not able to be used for the 
performance evaluation.  Without sufficient local monitored ozone data, the base and future year 
model estimated ozone levels cannot be validated; however, the comparative modeled ozone 
levels among the alternatives are considered a reliable evaluation.   
 
5.1 Results Using EPA Guidance Ozone Projection Approach 
 
EPA guidance for projecting future 8-hour ozone concentrations recommends using the 
photochemical grid model in a relative sense to scale current observed 8-hour ozone design 
values (EPA, 2007). 


The EPA metrics for determining attainment of the ozone standard are based on the modeled 
ozone concentrations at a monitor location.  For this analysis, the study area has very few 
available ozone measurements, so it is desirable to examine the ozone impacts both at the 
monitors, and also at areas removed from monitors.  This section treats each in-turn. 
 
5.1.1 EPA Guidance 8-Hour Ozone Projection Procedures 
 
USEPA guidance for projecting future 8-hour ozone concentrations recommends using the 
photochemical grid model in a relative sense to scale current observed 8-hour design values 
(USEPA 2007).  A design value is defined as a 3-year average of the fourth highest daily 
maximum 8-hour ozone concentrations at a monitor.  Model scaling factors, referred to as 
relative response factors (RRFs), are used to scale the observed design values in order to predict 
future year design values.  RRFs are the ratio of the future year (or the control case) to the 
current-year modeled 8-hour ozone concentrations near a monitor site.  USEPA has defined 
“near the monitor” to be approximately 15 km from the monitor location.  The future-year design 
value (DVf) is obtained from the current-year design value (DVc) using the relation: 
 
   RRFxDVcDVf  
 
The RRFs are calculated for all days in which the current-year modeled 8-hour ozone value is 
above a threshold.  This is done so that the model response to future changes in emissions is 
considered only on high ozone days of comparable conditions to the days used to produce the 
DVc.  USEPA recommends a threshold between 70 and 85 ppb. 
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To perform the 8-hour projections, USEPA has developed the Modeled Attainment Test 
Software (MATS) tool that uses modeling results, 8-hour ozone design values and follows 
USEPA guidance (USEPA 2007) to project 8-hour ozone concentrations that reflect the change 
in emissions from the base case to an alternative emissions scenario.   
 
EPA recommends using a DVc based on an average of three year 8-hour ozone Design Values 
that span 5 consecutive years centered on the modeling year (i.e., a weighted average of 5 years 
of fourth highest daily maximum 8-hour ozone concentrations).  For example, for the 2006 
baseline modeling year used in this analysis, this would mean the DVc at a given monitor would 
be the weighted average of the fourth highest 8-hour daily maximum ozone at that monitor from 
the years 2004, 2005, 2006, 2007 and 2008 using weights of 1, 2, 3, 2 and 1, respectively.  To 
develop RRFs, EPA guidance recommends using current and future modeling results for all days 
in which the current year daily maximum 8-hour ozone concentration near the monitor exceeds 
an ozone threshold value.  For a 12-km grid, as in the GASCO CMAQ modeling, the maximum 
modeled daily maximum 8-hour ozone concentration in a 3 x 3 array of grid cells centered on the 
monitor is used.  EPA recommends using an 8-hour ozone threshold concentration of 85 ppb and 
also recommends that RRFs be based on a minimum of 5 days, although a total of 10 days or 
more is preferred.  EPA allows a reduction of the threshold value to 70 ppb to meet the minimum 
5-10 days requirement.  These procedures were developed mainly for urban ozone nonattainment 
areas where there are typically many more days of elevated ozone concentrations than are 
observed in the rural Uinta Basin study area.   
 
There are several issues with using the MATS tool in its standard configuration for the GASCO 
ozone analysis.  The most serious is that the monitoring network is relatively dense in the Salt 
Lake but sparse throughout the rest of Utah, with no monitors in the Uinta Basin that have a 
sufficiently long data record to allow inclusion in the MATS tool (Figure 5-1).  Therefore, use of 
the MATS tool as is would result in the DVCs in Uintah County, Utah being based on 
interpolation of DVCs from monitors hundreds of kilometers away in the Salt Lake City area, 
San Juan County, Utah (Cayonlands) and the Gothic, Colorado and Centennial, Wyoming 
CASTNet sites.  This results in the interpolation of high Salt Lake City ozone values typical of 
an urban area across the Wasatch Range into the rural Uinta Basin region.   Note that the Uinta 
Basin is not part of the Salt Lake City airshed.  In addition, restricting sites used in MATS to 
those with a minimum of 5 days of DVc greater than 70 ppb means that MATS cannot project 
future ozone in the middle of the Uinta Basin and leaves this area blank in plotting future year 
design values in the Unmonitored Area Analysis.  The most effective way to remedy this 
problem is to include monitors that record ozone data according to EPA standard methods, but 
are not included in the default MATS tool because they have fewer than five years of data 
available.   
 
For this analysis a MATS assessment was performed in which all available data were used.  
While this may not be acceptable to NAAQS attainment designation, this approach leads to a 
more informative analysis.  The 5 year data requirement to construct DVc was relaxed so that 
sites with a minimum of 1 year of data were included as DVc in the analysis.  DVc for sites with 
multiple years of record were based on the three year 8-hour ozone Design Value that spanned 
2004-2008.  In the enhanced MATS Unmonitored Area Analysis grid cells are included in the 
RRF calculation if they had 1 or more days over both a 70 ppb and a 60 ppb threshold.    
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The most important difference in the Uinta Basin is the addition of DVc associated with the 
Vernal, Utah ozone monitor and the monitor at Dinosaur National Monument.  The Vernal 
monitor lies within the Uinta Basin and was active in 2007 and the fourth highest daily 
maximum 8-hour ozone concentration was used for the DVc.  The DVc for the Dinosaur 
National Monument was based on three years of monitoring data (2006-2008) with the three-
year average fourth highest daily maximum 8-hour ozone concentrations used as the DVc.   
 
The 8-hour ozone projections are performed three times for each meteorological year.  The first 
projection is performed using the 2006 typical simulation and the Future Year Base Case.  
Projections are then run comparing the Alternative cases to the 2006 typical simulation. The 
project impacts are the differences in the future design values between the Alternative 
simulations and the Future Year Base Case simulation.  Additionally, comparison of the 
Proposed Action and the Proposed Action with ACEPMs simulations can be used to examine the 
potential ozone concentration improvement of the additional controls. 
 
5.1.2 Impact Assessment at Monitors 
 
Monitor station 2006 design values (DVc), 2018 future year design values (DVf) and the RRF 
for the 2018 Future Year Base Case, 2018 Proposed Action and 2018 Proposed Action with 
ACEPMs for all stations in the domain analyzed over the entire 2018 period run with 2005 and 
2006 meteorology with a minimum ozone threshold of 70 ppb are presented in Tables 5-1 and 5-
2, respectively.  EPA Guidance (EPA, 2007) suggests truncating ozone concentrations to the 
parts per billion level when performing attainment testing.  However, for this analysis the results 
are presented to the tenth of a ppb to better resolve potential project impacts. 
   
For the 2005 meteorological year (Table 5-1) the Proposed Action scenario increases ozone 
design values by 0.1 ppb at 5 monitors.  The Proposed Action with ACEPMs scenario increases 
ozone by 0.1 ppb at 2 monitors.  The CMAQ model indicated greater impacts from the project 
using the 2006 meteorology.  For the 2006 meteorological year (Table 5-2) the Proposed Action 
scenario increases ozone by 0.1 ppb at 5 monitors, by 0.2 ppb at the Dinosaur NM monitor.  The 
Proposed Action with ACEPMs scenario increases ozone by 0.1 ppb at 5 monitors. Tables 5-1 
and Table 5-2 show that for all three future scenarios all monitors in the modeling domain are 
predicted to be in attainment of the 75 ppb ozone NAAQS. 
 
Analogous tables with the MATS analysis run with a minimum threshold of 60 ppb are presented 
in Tables 5-3 and 5-4 for the 2005 and 2006 meteorologies, respectively.  The impact results are 
very similar to the impacts with the 70 ppb threshold.  For the 2005 meteorology (Table 5-3) the 
maximum impact is 0.1 ppb, which occurs at 5 stations for the Proposed Action case.  For the 
Proposed Action with ACEPMs case again, the maximum impact is 0.1 ppb, but this only occurs 
at two stations.   For the 2006 meteorology (Table 5-4) the Proposed Action case shows an 
impact of 0.1 ppb at 6 monitors, and a 0.2 ppb impact at the Dinosaur NM monitor.  The 
Proposed Action with ACEPMs case shows a maximum impact of 0.1 ppb at 7 monitors. 
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5.1.3 Impact Assessment Removed from Monitors 
 
To assess the project impacts in areas removed from monitor locations, EPA guidance calls for 
an unmonitored area analysis.  For this application, the MATS tool is used to prepare spatial 
fields of the projected future year ozone design values throughout the 12-km domain.  EPA does 
not determine attainment of the 8-hour standard based on the unmonitored area analysis.  Rather 
the unmonitored analysis is used as more of a weight of evidence analysis (EPA, 2007). 
 
Figure 5-1 presents the 2006 MATS estimated ozone design values using the 2005 and 2006 
meteorologies.  For both meteorological years the highest values are estimated to occur in the 
Salt Lake City area.  For the 2005 meteorology in the GASCO project area the estimated design 
values are sub 70 ppb.   For the 2006 meteorology the majority of the values are sub 70 ppb with 
one grid cell in the range of 70 to 73 ppb.  No grid cells in the vicinity of the GASCO project 
area are estimated to have design values in excess of the 75 ppb ozone NAAQS. 
   
Figures 5-2 through 5-7 present the results of the MATS analysis with a minimum threshold of 
70 ppb.  Figure 5-2 presents the 2018 projected project Future Year Base Case design values.  
For both years of meteorology the CMAQ model is generally estimating a decrease in the design 
value across the domain.  Figure 5-3 presents the 2018 design values which include the GASCO 
Proposed Action emissions.  The results are near indistinguishable from the 2018 project Future 
Year Base Case figures.  Analogous Proposed Action with ACEPMs scenario results are 
presented in Figure 5-4.  Again the differences are difficult to distinguish from either the project 
Future Year Base Case or the Proposed Action cases.  The model is not estimating ozone 
concentrations in excess of the 75 ppb standard in the project area for any simulations. 
 
To focus on the differences in the 2018 design values, difference plots between the various 
simulations were prepared.  Figure 5-5 presents the differences in the design values between the 
project Future Year Base Case and the project Proposed Action simulations.  The project 
emissions show more impact in the 2006 meteorology than the 2005.  The maximum increase 
with the 2005 meteorology is 0.3 ppb occurring southwest of the project and only a limited area 
showing impacts of ±0.2 ppb.  With the 2006 meteorology the maximum increase is 0.5 ppb in 
the project area with the project emissions showing a 0.2 ppb or greater impact over portions of 
Uintah County and into Colorado. 
 
Figure 5-6 presents the design value differences between the Proposed Action with ACEPMs 
simulation and the 2018 project Future Year Base Case. As with the Proposed Action case, the 
2006 meteorology shows more project impact.  The maximum project impact with the 2005 
meteorology is 0.2 ppb occurring southwest of the project area with less than 0.2 ppb impact in 
the project area.  The 2006 meteorology simulation shows a maximum project impact of 0.4 ppb 
in the vicinity of the project area and small areas to the east of the project area. 
 
Differences between the Proposed Action and Proposed Action with ACEPMs cases are 
presented in Figure 5-7 for the 2005 and 2006 meteorology, respectively.  With the 2005 
meteorology the maximum ACEPM difference is 0.2 ppb with a single grid cell showing a 
change of 0.2 ppb or greater.  For the 2006 meteorology the maximum ACEPM difference is 0.2 
ppb with three grid cells showing a change of 0.2 ppb or greater. 
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Figures 5-8 through 5-13 present the results of the MATS analysis with a minimum threshold of 
60 ppb.  Figure 5-8 presents the 2018 projected project Future Year Base Case design values.  
For both years of meteorology the CMAQ model is generally estimating a decrease in the design 
value across the domain.  Figure 5-9 presents the 2018 design values which include the GASCO 
Proposed Action emissions.  The results are near indistinguishable from the 2018 project Future 
Year Base Case figures.  Analogous Proposed Action with ACEPMs scenario results are 
presented in Figure 5-10.  Again the differences are difficult to distinguish from either the project 
Future Year Base Case or the Proposed Action cases.  The model is not estimating ozone 
concentrations in excess of the 75 ppb standard in the project area for any simulations. 
 
To focus on the differences in the 2018 design values, difference plots between the various 
simulations were prepared.  Figure 5-11 presents the differences in the design values between the 
project Future Year Base Case and the project Proposed Action simulations with the 60 ppb 
threshold.  The project emissions show more impact in the 2006 meteorology than the 2005.  The 
maximum increase with the 2005 meteorology is 0.3 ppb occurring southwest of the project area 
and only a limited area showing impacts of ± 0.2 ppb.  With the 2006 meteorology the maximum 
increase is 0.6 ppb in the project area with the project emissions showing a 0.2 ppb or greater 
impact over portions of Uintah County and into Colorado. 
 
Figure 5-12 present the design value differences between the Proposed Action with ACEPMs 
simulation and the 2018 project Future Year Base Case with a 60 ppb threshold. As with the 
Proposed Action case, the 2006 meteorology shows more project impact.  The maximum project 
impact with the 2005 meteorology is 0.2 ppb occurring in the project area.  The 2006 
meteorology simulation shows a maximum project impact of 0.4 ppb in the vicinity of the project 
area and small areas to the east of the project area showing an impact of 0.2 ppb or greater. 
 
Differences between the Proposed Action and Proposed Action with ACEPMs cases are 
presented in Figure 5-13 for the 2005 and 2006 meteorology, respectively with a 60 ppb 
threshold.  With the 2005 meteorology the ACEPM difference is 0.1 ppb with no grid cells 
showing a change  of 0.2 ppb or greater.  For the 2006 meteorology the maximum ACEPM 
difference is 0.2 ppb with three grid cells showing a change of 0.2 ppb or greater. 
 
5.2 Ozone Projections Using Absolute Modeling Results 
 
As was stated previously, the USEPA preferred approach for use of photochemical models to 
assess ozone attainment is to use air quality model results in a relative sense.  However, another 
approach is to use the model in an absolute sense.  Again, the lack of observations in the vicinity 
of the GASCO study area make it impossible to assess whether the CMAQ model is able to 
replicate the ozone levels in the base year and hence reduces the credibility of the model to 
estimate future ozone concentrations.   
 
The fourth highest ozone concentrations for 2018 project Future Year Base Case with the 2005 
and 2006 meteorology are presented in Figure 5-14.   With the 2005 meteorology the GASCO 
project area is estimated to have sub 70 ppb ozone concentrations.  With the 2006 meteorology 
the study area is estimated to have sub 76 ppb ozone concentrations.  The model is not 
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simulating a fourth high ozone concentration of 76 ppb or greater in the vicinity of the project 
area with either year of meteorology. 
 
Fourth high ozone concentrations for the Proposed Action case are presented in Figure 5-15.  
The spatial patterns are very similar to the project baseline, with only a few grid cells near the 
GASCO project area showing difference.  Proposed Action with ACEPMs case fourth high 
ozone concentrations are presented in Figure 5-16.  Again, the spatial patterns are nearly 
identical.  With both cases no grid cells in the study area exceed 76 ppb. 
 
As was performed for the unmonitored area analysis, differences between the different 
alternatives were prepared to highlight the differences.  Figure 5-17 presents differences between 
the Proposed Action and the project Future Year Base Case using the 2005 and 2006 
meteorologies.   For the 2005 meteorology the maximum ozone increase is 0.7 ppb with the 
impact area being generally oriented southwest to northeast.  For the 2006 meteorology the 
maximum increase is 1.9 ppb.  Analogous plots for the Proposed Action with ACEPMs case are 
presented in Figure 5-18.  For the 2005 meteorology the maximum increase is 0.5 ppb and for 
the 2006 meteorology the maximum increase is 1.3 ppb.  Finally, differences between the 
Proposed Action with ACEPMs and the Proposed Action cases are presented in Figure 5-19.  
The maximum difference due to the ACEPMs with 2005 meteorology is 0.2 ppb and the 
maximum difference with 2006 meteorology is 0.6 ppb. 
 
5.3 Ozone Impact Assessment Summary 
 
The project impacts for the 2018 Future Year Base Case, Proposed Action, and Proposed Action 
with ACEPMs scenarios were examined using both the USEPA recommended relative approach 
and an absolute approach.  Using the relative approach at the monitors, the criteria used by 
USEPA to show attainment of the NAAQS, indicates that all monitors are simulated to be below 
the 75 ppb NAAQS for all scenarios.  The maximum predicted impact at a monitor for the 
Proposed Action case is 0.2 ppb.  The maximum predicted impact at a monitor for the Proposed 
Action with ACEPMs case is 0.1 ppb.  For both cases the maximum predicted impact was at the 
Dinosaur National Monument monitor.  That monitor does not have a sufficiently long data 
record for it to be used in a formal attainment designation.   The maximum predicted impact at 
an AIRS monitor that could be used for attainment designation was 0.1 ppb for both the 
Proposed Action and the Proposed Action with ACEPMs. 
 
Using the USEPA recommended relative non-monitored area analysis, no areas in the vicinity of 
the GASCO project area are simulated to exceed the 75 ppb ozone standard with either the 2005 
or 2006 meteorologies for any of the project alternatives.  The maximum predicted impact from 
the Proposed Action case is 0.6 ppb.  The maximum predicted impact from the Proposed Action 
with ACEPMs case is 0.4 ppb.  For both cases, the areas of predicted maximum impact are 
occurring in areas simulated to be below the 75 ppb ozone standard. 
 
Using the more uncertain absolute impact approach, none of the project alternative cases predict 
any regions in the GASCO project area to be in excess of the 75 ppb standard.   On an absolute 
basis the project emissions are predicted to increase ozone by a maximum of 1.9 ppb for the 
Proposed Action case and 1.3 ppb for the Proposed Action with ACEPMs case. 







GASCO Energy Inc. Uinta Basin Natural Gas Development EIS Ozone Impact Assessment  
  
  37 


 
Table 5-1. Annual monitor station 2005 meteorological year  8-hour ozone design values (DVc) and future year 
design values (DVf) for 2018 Future Year Base Case, and 2018 Proposed Action for monitors in the 12-km modeling 
domain with a 70 ppb minimum threshold. 


   Baseline 
Future Year 
Base Case Proposed Action 


Proposed Action 
with ACEPMs 


Monitor ID State Name DVc DVf RRF DVf RRF DVf RRF 
80450012 CO  Rifle - Heath 66.0 60.4 0.9152 60.4 0.9158 60.4 0.9156 
80677001 CO  LaPlata7001 56.3 50.0 0.8892 50.0 0.8893 50.0 0.8892 
80677003 CO LaPlata7003 65.3 56.8 0.8700 56.8 0.8700 56.8 0.8700 
80679000 CO Shamrock 71.3 66.4 0.9317 66.4 0.9317 66.4 0.9317 
80770020 CO Palisade-Water 70.0 64.2 0.9184 64.3 0.9190 64.3 0.9188 
80771001 CO Colorado NM 69.0 62.7 0.9092 62.7 0.9096 62.7 0.9095 
80830101 CO Montezuma0101 72.3 64.1 0.8869 64.1 0.8870 64.1 0.8869 
350450009 NM SanJuan0009 67.3 61.8 0.9185 61.8 0.9185 61.8 0.9185 
350450018 NM Navajo Dam 77.0 70.4 0.9149 70.4 0.9150 70.4 0.9150 
350451005 NM SanJuan1005 71.0 66.0 0.9300 66.0 0.9300 66.0 0.9300 
490110004 UT  Davis0004 80.0 69.1 0.8641 69.1 0.8641 69.1 0.8641 
490350003 UT SaltLake0003 80.0 72.5 0.9074 72.5 0.9074 72.5 0.9074 
490352004 UT SaltLake2004 80.0 63.0 0.7877 63.0 0.7877 63.0 0.7877 
490353006 UT SaltLake30006 77.0 69.1 0.8986 69.1 0.8986 69.1 0.8986 
490353007 UT SaltLake3007 78.0 64.4 0.8258 64.4 0.8258 64.4 0.8258 
490353008 UT SaltLake3008 78.0 66.5 0.8529 66.5 0.8529 66.5 0.8529 
490370101 UT SanJuan0101 71.0 62.2 0.8763 62.2 0.8764 62.2 0.8764 
490471002 UT Dinosaur NM 65.0 59.1 0.9101 59.2 0.9111 59.1 0.9107 
490490002 UT Utah0002 73.0 64.7 0.8866 64.7 0.8867 64.7 0.8867 
490495008 UT Utah5008 75.0 67.4 0.8990 67.4 0.8990 67.4 0.8990 
490495010 UT Utah5010 76.0 65.9 0.8676 65.9 0.8677 65.9 0.8677 
490570007 UT Weber0007 78.0 66.7 0.8553 66.7 0.8553 66.7 0.8553 
490571003 UT Weber1003 79.0 67.5 0.8553 67.5 0.8553 67.5 0.8553 
Black_CnNP CO Black_CnNP 74.0 67.2 0.9089 67.2 0.9090 67.2 0.9090 
Cent_WY WY Cent_WY 68.0 63.0 0.9265 63.0 0.9266 63.0 0.9265 
EnCanaCyn CO EnCanaCyn 68.0 62.5 0.9193 62.5 0.9200 62.5 0.9197 
EnCanaMtn CO EnCanaMtn 68.0 63.2 0.9307 63.3 0.9309 63.2 0.9308 
Gothic CO Gothic 67.7 63.8 0.9438 63.9 0.9442 63.9 0.9440 
USFS-Sunlight CO USFS-Sunlight 70.0 64.0 0.9156 64.1 0.9160 64.1 0.9158 
USFS_Ajax CO USFS_Ajax 77.0 71.8 0.9328 71.8 0.9332 71.8 0.9331 
USFS_Bell CO Garfield 70.5 63.0 0.8945 63.1 0.8951 63.0 0.8949 
USFS_Ripp CO USFS_Ripp 66.0 61.0 0.9256 61.0 0.9257 61.0 0.9257 
Vernal UT Vernal 68.9 64.0 0.9293 64.0 0.9297 64.0 0.9296 
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Table 5-2. Annual monitor station 2006 meteorological year 8-hour ozone design values (DVc) and future year 
design values (DVf) for 2018 Future Year Base Case, and 2018 Proposed Action for monitors in the 12-km modeling 
domain with a 70 ppb minimum threshold. 


   Baseline 
Future Year 
Base Case Proposed Action 


Proposed Action 
with ACEPMs 


Monitor ID State Name DVc DVf RRF DVf RRF DVf RRF 
80450012 CO  Rifle - Heath 66.0 59.8 0.9062 59.8 0.9068 59.8 0.9066 
80677001 CO  LaPlata7001 56.3 51.8 0.9210 51.8 0.9211 51.8 0.9211 
80677003 CO LaPlata7003 65.3 59.9 0.9176 59.9 0.9176 59.9 0.9176 
80679000 CO Shamrock 71.3 66.1 0.9282 66.1 0.9282 66.1 0.9282 
80770020 CO Palisade-Water 70.0 63.8 0.9124 63.8 0.9126 63.8 0.9126 
80771001 CO Colorado NM 69.0 62.6 0.9077 62.6 0.9080 62.6 0.9079 
80830101 CO Montezuma0101 72.3 65.5 0.9069 65.5 0.9070 65.5 0.9069 
350450009 NM SanJuan0009 67.3 62.7 0.9331 62.8 0.9332 62.8 0.9332 
350450018 NM Navajo Dam 77.0 71.0 0.9221 71.0 0.9221 71.0 0.9221 
350451005 NM SanJuan1005 71.0 66.3 0.9340 66.3 0.9341 66.3 0.9340 
490110004 UT  Davis0004 80.0 73.2 0.9160 73.2 0.9162 73.2 0.9161 
490350003 UT SaltLake0003 80.0 71.2 0.8907 71.2 0.8909 71.2 0.8908 
490352004 UT SaltLake2004 80.0 67.6 0.8459 67.6 0.8461 67.6 0.8460 
490353006 UT SaltLake30006 77.0 68.0 0.8841 68.0 0.8843 68.0 0.8842 
490353007 UT SaltLake3007 78.0 66.5 0.8534 66.5 0.8537 66.5 0.8536 
490353008 UT SaltLake3008 78.0 71.6 0.9186 71.6 0.9188 71.6 0.9187 
490370101 UT SanJuan0101 71.0 64.0 0.9027 64.1 0.9033 64.1 0.9031 
490471002 UT Dinosaur NM 65.0 59.4 0.9145 59.6 0.9172 59.5 0.9163 
490490002 UT Utah0002 73.0 65.1 0.8930 65.1 0.8930 65.1 0.8930 
490495008 UT Utah5008 75.0 66.2 0.8836 66.2 0.8837 66.2 0.8837 
490495010 UT Utah5010 76.0 67.1 0.8838 67.1 0.8838 67.1 0.8838 
490570007 UT Weber0007 78.0 70.7 0.9066 70.7 0.9068 70.7 0.9067 
490571003 UT Weber1003 79.0 71.6 0.9066 71.6 0.9068 71.6 0.9067 
Black_CnNP CO Black_CnNP 74.0 68.3 0.9239 68.3 0.9240 68.3 0.9240 
Cent_WY WY Cent_WY 68.0 64.3 0.9460 64.3 0.9465 64.3 0.9463 
EnCanaCyn CO EnCanaCyn 68.0 62.0 0.9132 62.1 0.9136 62.1 0.9135 
EnCanaMtn CO EnCanaMtn 68.0 61.8 0.9090 61.8 0.9094 61.8 0.9092 
Gothic CO Gothic 67.7 63.1 0.9329 63.1 0.9331 63.1 0.9330 
USFS-Sunlight CO USFS-Sunlight 70.0 64.7 0.9245 64.7 0.9247 64.7 0.9246 
USFS_Ajax CO USFS_Ajax 77.0 71.8 0.9330 71.8 0.9331 71.8 0.9330 
USFS_Bell CO Garfield 70.5 64.1 0.9106 64.2 0.9109 64.2 0.9108 
USFS_Ripp CO USFS_Ripp 66.0 62.8 0.9517 62.8 0.9522 62.8 0.9520 
Vernal UT Vernal 68.9 63.6 0.9236 63.7 0.9250 63.6 0.9245 
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Table 5-3. Annual monitor station 2005 meteorological year 8-hour ozone design values (DVc) and future year 
design values (DVf) for 2018 Future Year Base Case, and 2018 Proposed Action for monitors in the 12-km modeling 
domain with a 60 ppb minimum threshold. 


   Baseline 
Future Year 
Base Case Proposed Action 


Proposed Action 
with ACEPMs 


Monitor ID State Name DVc DVf RRF DVf RRF DVf RRF 
80450012 CO  Rifle - Heath 66.0 60.4 0.9152 60.4 0.9158 60.4 0.9156 


80677001 CO  LaPlata7001 56.3 50.0 0.8892 50.0 0.8893 50.0 0.8892 


80677003 CO LaPlata7003 65.3 56.8 0.8700 56.8 0.8700 56.8 0.8700 


80679000 CO Shamrock 71.3 66.4 0.9317 66.4 0.9317 66.4 0.9317 


80770020 CO Palisade-Water 70.0 64.7 0.9252 64.7 0.9256 64.7 0.9255 


80771001 CO Colorado NM 69.0 62.4 0.9047 62.4 0.9051 62.4 0.9050 


80830101 CO Montezuma0101 72.3 64.1 0.8869 64.1 0.8870 64.1 0.8869 


350450009 NM SanJuan0009 67.3 61.8 0.9185 61.8 0.9185 61.8 0.9185 


350450018 NM Navajo Dam 77.0 70.4 0.9149 70.4 0.9150 70.4 0.9150 


350451005 NM SanJuan1005 71.0 66.0 0.9300 66.0 0.9300 66.0 0.9300 


490110004 UT  Davis0004 80.0 69.1 0.8641 69.1 0.8641 69.1 0.8641 


490350003 UT SaltLake0003 80.0 72.5 0.9065 72.5 0.9066 72.5 0.9066 


490352004 UT SaltLake2004 80.0 63.0 0.7877 63.0 0.7877 63.0 0.7877 


490353006 UT SaltLake30006 77.0 69.1 0.8986 69.1 0.8986 69.1 0.8986 


490353007 UT SaltLake3007 78.0 64.4 0.8258 64.4 0.8258 64.4 0.8258 


490353008 UT SaltLake3008 78.0 69.1 0.8862 69.1 0.8862 69.1 0.8862 


490370101 UT SanJuan0101 71.0 64.7 0.9120 64.7 0.9122 64.7 0.9121 


490471002 UT Dinosaur NM 65.0 59.7 0.9193 59.8 0.9202 59.7 0.9199 


490490002 UT Utah0002 73.0 64.7 0.8873 64.7 0.8874 64.7 0.8873 


490495008 UT Utah5008 75.0 67.4 0.8990 67.4 0.8990 67.4 0.8990 


490495010 UT Utah5010 76.0 66.9 0.8811 66.9 0.8811 66.9 0.8811 


490570007 UT Weber0007 78.0 66.7 0.8553 66.7 0.8553 66.7 0.8553 


490571003 UT Weber1003 79.0 67.5 0.8553 67.5 0.8553 67.5 0.8553 


Black_CnNP CO Black_CnNP 74.0 68.4 0.9253 68.4 0.9253 68.4 0.9253 


Cent_WY WY Cent_WY 68.0 64.2 0.9443 64.2 0.9444 64.2 0.9443 


EnCanaCyn CO EnCanaCyn 68.0 62.8 0.9241 62.8 0.9246 62.8 0.9244 


EnCanaMtn CO EnCanaMtn 68.0 63.2 0.9307 63.3 0.9309 63.2 0.9308 


Gothic CO Gothic 67.7 63.8 0.9438 63.9 0.9442 63.9 0.9440 


USFS-Sunlight CO USFS-Sunlight 70.0 64.0 0.9156 64.1 0.9160 64.1 0.9158 


USFS_Ajax CO USFS_Ajax 77.0 71.8 0.9328 71.8 0.9332 71.8 0.9331 


USFS_Bell CO Garfield 70.5 65.0 0.9224 65.0 0.9227 65.0 0.9226 


USFS_Ripp CO USFS_Ripp 66.0 61.0 0.9256 61.0 0.9257 61.0 0.9257 


Vernal UT Vernal 68.9 63.4 0.9206 63.4 0.9209 63.4 0.9207 
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Table 5-4. Annual monitor station 2006 meteorological year 8-hour ozone design values (DVc) and future year 
design values (DVf) for 2018 Future Year Base Case, and 2018 Proposed Action for monitors in the 12-km modeling 
domain with a 60 ppb minimum threshold. 


   Baseline 
Future Year 
Base Case Proposed Action 


Proposed Action 
with ACEPMs 


Monitor ID State Name DVc DVf RRF DVf RRF DVf RRF 
80450012 CO  Rifle - Heath 66.0 59.8 0.9062 59.8 0.9068 59.8 0.9066 


80677001 CO  LaPlata7001 56.3 51.8 0.9210 51.8 0.9211 51.8 0.9211 


80677003 CO LaPlata7003 65.3 59.9 0.9176 59.9 0.9176 59.9 0.9176 


80679000 CO Shamrock 71.3 66.1 0.9282 66.1 0.9282 66.1 0.9282 


80770020 CO Palisade-Water 70.0 63.8 0.9124 63.8 0.9126 63.8 0.9126 


80771001 CO Colorado NM 69.0 62.6 0.9077 62.6 0.9080 62.6 0.9079 


80830101 CO Montezuma0101 72.3 65.5 0.9069 65.5 0.9070 65.5 0.9069 


350450009 NM SanJuan0009 67.3 62.7 0.9331 62.8 0.9332 62.8 0.9332 


350450018 NM Navajo Dam 77.0 71.0 0.9221 71.0 0.9221 71.0 0.9221 


350451005 NM SanJuan1005 71.0 66.3 0.9340 66.3 0.9341 66.3 0.9340 


490110004 UT  Davis0004 80.0 73.2 0.9160 73.2 0.9162 73.2 0.9161 


490350003 UT SaltLake0003 80.0 71.2 0.8907 71.2 0.8909 71.2 0.8908 


490352004 UT SaltLake2004 80.0 67.6 0.8459 67.6 0.8461 67.6 0.8460 


490353006 UT SaltLake30006 77.0 68.0 0.8841 68.0 0.8843 68.0 0.8842 


490353007 UT SaltLake3007 78.0 66.5 0.8534 66.5 0.8537 66.5 0.8536 


490353008 UT SaltLake3008 78.0 71.6 0.9186 71.6 0.9188 71.6 0.9187 


490370101 UT SanJuan0101 71.0 64.0 0.9027 64.1 0.9033 64.1 0.9031 


490471002 UT Dinosaur NM 65.0 59.5 0.9164 59.7 0.9186 59.6 0.9178 


490490002 UT Utah0002 73.0 65.1 0.8930 65.1 0.8930 65.1 0.8930 


490495008 UT Utah5008 75.0 66.2 0.8836 66.2 0.8837 66.2 0.8837 


490495010 UT Utah5010 76.0 67.1 0.8838 67.1 0.8838 67.1 0.8838 


490570007 UT Weber0007 78.0 70.7 0.9066 70.7 0.9068 70.7 0.9067 


490571003 UT Weber1003 79.0 71.6 0.9066 71.6 0.9068 71.6 0.9067 


Black_CnNP CO Black_CnNP 74.0 68.3 0.9239 68.3 0.9240 68.3 0.9240 


Cent_WY WY Cent_WY 68.0 62.0 0.9132 62.1 0.9135 62.1 0.9134 


EnCanaCyn CO EnCanaCyn 68.0 62.0 0.9132 62.1 0.9136 62.1 0.9135 


EnCanaMtn CO EnCanaMtn 68.0 61.8 0.9090 61.8 0.9094 61.8 0.9092 


Gothic CO Gothic 67.7 63.1 0.9329 63.1 0.9331 63.1 0.9330 


USFS-Sunlight CO USFS-Sunlight 70.0 64.7 0.9245 64.7 0.9247 64.7 0.9246 


USFS_Ajax CO USFS_Ajax 77.0 71.8 0.9330 71.8 0.9331 71.8 0.9330 


USFS_Bell CO Garfield 70.5 64.1 0.9106 64.2 0.9109 64.2 0.9108 


USFS_Ripp CO USFS_Ripp 66.0 62.8 0.9517 62.8 0.9522 62.8 0.9520 


Vernal UT Vernal 68.9 63.3 0.9199 63.4 0.9210 63.4 0.9206 
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Figure 5-1:  Baseline 8-hour Ozone Design Values 
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Figure 5-2:  Annual 8-hour Ozone Future year Design Values for 2018 Future Year Base Case 


Projected Baseline with 70 ppb minimum threshold 
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Figure 5-3:  Annual 8-hour Ozone Future year Design Values for 2018 Proposed Action Projected 


Alternative with 70 ppb minimum threshold 
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Figure 5-4:  Annual 8-hour Ozone Future year Design Values for 2018 Proposed Action with 


ACEPMs Projected Alternative with 70 ppb minimum threshold 
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Figure 5-5:  Annual 8-hour Ozone Future Design Value Differences for Proposed Action Minus 


2018 Future Year Base Case with 70 ppb minimum threshold 
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Figure 5-6:  Annual 8-hour Ozone Future Design Value Differences for Proposed Action with 


ACEPMs Minus 2018 Future Year Base Case with 70 ppb minimum threshold 
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Figure 5-7:  Annual 8-hour Ozone Future Design Value Differences for Proposed Action Minus 


Proposed Action with ACEPMs with 70 ppb minimum threshold 
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Figure 5-8:  Annual 8-hour Ozone Future year Design Values for 2018 Future Year Base Case 


Projected Baseline with 60 ppb minimum threshold 
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Figure 5-9:  Annual 8-hour Ozone Future year Design Values for 2018 Proposed Action Projected 


Alternative with 60 ppb minimum threshold 


 
 







GASCO Energy Inc. Uinta Basin Natural Gas Development EIS Ozone Impact Assessment  
  
  50 


2005 


 
2006 


 
Figure 5-10:  Annual 8-hour Ozone Future year Design Values for 2018 Proposed Action with 


ACEPMs Projected Alternative with 60 ppb minimum threshold 
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Figure 5-11:  Annual 8-hour Ozone Future Design Value Differences for Proposed Action Minus 


2018 Future Year Base Case with 60 ppb minimum threshold 
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Figure 5-12:  Annual 8-hour Ozone Future Design Value Differences for Proposed Action with 


ACEPMs Minus 2018 Future Year Base Case with 60 ppb minimum threshold 


 
 







GASCO Energy Inc. Uinta Basin Natural Gas Development EIS Ozone Impact Assessment  
  
  53 


2005 


 
2006 


 
Figure 5-13:  Annual 8-hour Ozone Future Design Value Differences for Proposed Action Minus 


Proposed Action with ACEPMs with 60 ppb minimum threshold 
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Figure 5-14:  Fourth Highest Annual Daily Maximum Predicted 8-hour Ozone Concentration for 


2018 Future Year Base Case 
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Figure 5-15:  Fourth Highest Annual Daily Maximum Predicted 8-hour Ozone Concentration for 


2018 Proposed Action 
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Figure 5-16:  Fourth Highest Annual Daily Maximum Predicted 8-hour Ozone Concentration for 


2018 Proposed Action with ACEPMs 
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Figure 5-17:  Difference in Fourth Highest Annual Daily Maximum Predicted 8-hour Ozone 


Concentration (ppb) for Future Year Base Case Minus 2018 Proposed Action 
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Figure 5-18:  Difference in Fourth Highest Annual Daily Maximum Predicted 8-hour Ozone 


Concentration (ppb) for Future Year Base Case Minus 2018 Proposed Action with 
ACEPMs 
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Figure 5-19:  Difference in Fourth Highest Annual Daily Maximum Predicted 8-hour Ozone 


Concentration (ppb) for Proposed Action with ACEPMs Minus 2018 Proposed Action 


 







GASCO Energy Inc. Uinta Basin Natural Gas Development EIS Ozone Impact Assessment  
  
 
 60 


 
6.0   References 


Bar-Ilan, A., J. Grant, R. Parikh, A. Pollack, D. Henderer, D. Pring and K. Sgamma.  2009a. 
“Development of 2012 Oil and Gas Emissions Projections for the Uinta Basin”.  
ENVIRON International Corporation, Novato, California.  January 21.  
http://www.wrapair.org/forums/ogwg/documents/2009-
01_12_Projection_Emissions_Piceance_Basin_Technical_Memo_01-21.pdf 


 
Bar-Ilan, A., J. Grant, R. Friesen, R. Parikh, A. Pollack, D. Henderer, D. Pring and K. Sgamma.  


2009b. “Development of 2012 Oil and Gas Emissions Projections for the Uinta Basin”.  
ENVIRON International Corporation, Novato, California.  March 25.  
http://www.wrapair.org/forums/ogwg/documents/2009-
03_12_Projection_Emissions_Uinta_Basin_Technical_Memo_03-25.pdf 


 
Byun, D.W., and J.K.S. Ching.  1999.  Science Algorithms of the EPA Models-3 Community 


Multiscale Air Quality (CMAQ) Modeling System, EPA/600/R-99/030. 


Byun, D.W., and K.L. Schere.  2006.  Review of the Governing Equations, Computational 
Algorithms, and Other Components of the Models-3 Community Multiscale Air Quality 
(CMAQ) Modeling System, Applied Mechanics Reviews, Vol. 59, pp 51-77. 


ERG.  2009.  “WRAP PRP18b Emissions Inventory - Revised Point and Area Source 
Projections”.  Eastern Research Group, Inc., Sacramento, California.  October. 
http://www.wrapair.org/forums/ssjf/documents/Pivot_Tables/PRP18b/Final_PRP18b_poi
nt_area_source_memo_erg_101609_revised.pdf 
 


Kemball-Cook, S. Y Jia, C. Emery, R. Morris, Z. Wang, G. Tonnesen.  2004.  2002 Annual MM5 
Simulation to Support WRAP CMAQ Visibility Modeling for the Section 308 SIP/TIP: 
MM5 Sensitivity Simulations to Identify a More Optimal MM5 Configuration for 
Simulating Meteorology in the Western United States.  Prepared for the Western Regional 
Air Partnership, by ENVIRON International Corporation and UC Riverside, CE-CERT.  
December 20, 2004. 
http://pah.cert.ucr.edu/aqm/308/reports/mm5/DrftFnl_2002MM5_FinalWRAP_Eval.pdf 


McNally, D.E., and G. Schewe.  2006.  Evaluation of 36/12/4 km MM5 for Calendar Year 2005 
Over the Continental and Western United States, prepared by Alpine Geophysics, LLC, 
19 October 2006. 


 
McNally, D.E., and G. Schewe.  2008.  Evaluation of 36/12 km MM5 for Calendar Year 2006 


Over the Continental and Western United States, prepared by Alpine Geophysics, LLC, 1 
February 2008. 


 
Morris, R.E., B. Koo, S. Lau, T.W. Tesche, D. McNally, C. Loomis, G. Stella, G. Tonnesen and 


Z. Wang.  2004a.  VISTAS Emissions and Air Quality Modeling – Phase I Task 4cd 







GASCO Energy Inc. Uinta Basin Natural Gas Development EIS Ozone Impact Assessment  
  
 
 61 


Report: Model Performance Evaluation and Model Sensitivity Tests for Three Phase I 
Episodes, prepared for the VISTAS Technical Analysis Committee, prepared by 
ENVIRON International Corporation, Alpine Geophysics, LLC, and the University of 
California, Riverside (CE-CERT). 


Morris R., S. Kemball-Cook, T. Sakulyanontvittaya, L. Parker, T, Shah, U, Nopmongcol, P. 
Piyachaturawat, 2009.  Emissions and Air Quality Modeling for the Uinta Basin Air Quality 
Study (UBAQS). Prepared for the Independent Petroleum Association of Mountain States 
(IPAMS). 


 
Morris, R., B. Wang, E. Tai, D. McNally, C. Loomis, G. Stella and T.W. Tesche.  2007.  


Modeling Protocol for the Denver 8-Hour Ozone Attainment Demonstration Modeling.  
ENVIRON International Corporation, Novato, CA.  November.  
(http://www.ozoneaware.org/documents/DraftFinalProtocolDenver8-
HourOzoneNov282007.pdf). 


 
Morris R., T. Sakulyanontvittaya, E. Tai, D. McNally and C. Loomis.  2009.  Final 2010 Ozone 


Attainment Demonstration Modeling for the Denver 8-Hour Ozone State 
Implementation Plan Control Strategy.  ENVIRON International Corporation, 
Novato, California. Prepared for Denver Regional Air Quality Council (RAQC), 
Denver, Colorado.  January 12.  
(http://www.colorado.gov/airquality/documents/deno308/2010_Denver_Final_Contro
l_Jan12_2009.pdf) 


 


Roth, P.M., S.D. Reynolds, and T.W. Tesche.  2005.  Air quality modeling and decisions for 
ozone reduction strategies.  Journal of the Air & Waste Manage.  Association, 56, 1-16. 


Tesche, T.W., D.E. McNally, C. Loomis, R.W. Morris and G.E. Mansell.  2003.  Revised Ozone 
Modeling Protocol -- Air Quality Modeling Analysis for the Denver Early Action Ozone 
Compact: Modeling Protocol, Episode Selection, and Domain Definition.   Alpine 
Geophysics, LLC, Ft. Wright, Kentucky and ENVIRON International Corporation, 
Novato, California.  Prepared for Mr. Gerald Dilley, Denver Regional Air Quality 
Council.  May 21. 


Tesche, T.W., R.E. Morris, G. Tonnesen, D.E. McNally, J. Boylan, and P. Brewer.  2005a .  
CMAQ/CAMx Annual 2002 Performance Evaluation over the Eastern U.S.  Atmospheric 
Environment (in press).   


U.S. Environmental Protection Agency (USEPA). 2007.  Guidance on the Use of Models and 
Other Analyses for Demonstrating Attainment of Air Quality Goals for Ozone, PM2.5 and 
Regional Haze.  U.S. Environmental Protection Agency, Research Triangle Park, NC. 
EPA-454/B-07-002. April. 


. 2005a.  Guidance on the Use of Models and Other Analyses in Attainment 
Demonstrations for the 8-hr Ozone NAAQS -- Final. U.S. Environmental Protection 







GASCO Energy Inc. Uinta Basin Natural Gas Development EIS Ozone Impact Assessment  
  
 
 62 


Agency, Atmospheric Sciences Modeling Division, Research Triangle Park, N.C.  


. 1991.  Guidance for Regulatory Application of the Urban Airshed Model (UAM), Office 
of Air Quality Planning and Standards, U.S. Environmental Protection Agency, Research 
Triangle Park, N.C. 


Western Regional Air Partnership Fire Emissions Joint Forum (WRAP/FEJF) 2002.  1996 Fire Emissions 
Inventory for the WRAP Region – Methodology and Emissions Estimates.  Air Sciences, Inc 


Wyoming Department of Environmental Quality, Air Quality Division (WDEQ/AQD). 2008.  
Wyoming 5- County Emissions Inventory 2005-2006.  December 19. 


 







 








 


 


APPENDIX K. GREENHOUSE GAS EMISSIONS INVENTORY 







 


 


 













































































































































































































































































































































































































































































































































































































































































































































































		GASCO FEIS July2011 Alt A EmissionInventory

		GASCO FEIS July2011 Alt B EmissionInventory

		GASCO FEIS July2011 Alt C EmissionInventory

		GASCO FEIS July2011 Alt D EmissionInventory

		GASCO FEIS July2011 Alt E EmissionInventory

		GASCO FEIS July2011 Alt F EmissionInventory






 


APPENDIX L. EVAPORATION POND NEAR-FIELD AIR QUALITY 


TECHNICAL SUPPORT DOCUMENT 


 







 


 







 


 
 
 
 
 
 


Supplemental Air Quality Impact Analysis 
Alternative F 


 
Gasco Energy Inc. 


Uinta Basin Natural Development Project 
Environmental Impact Analysis 


 
Water Evaporation Facility  


Evaporation Pond Complex and Generator 
 
 
 
 
 
 


July 2011 
 
 
 
 
 
 
 
 


Prepared by: 
 


Kleinfelder/Buys & Associates, Inc. 
300 E. Mineral Ave., Suite 10 


Littleton, CO 80122 
303-781-8211 







 


  







Gasco Evaporation Pond Near-field Air Quality Technical Support Document 


i 


 


TABLE OF CONTENTS  
 
1. INTRODUCTION.............................................................................................................. 1 
2. REGULATORY STANDARDS ....................................................................................... 4 


2.1 Criteria Emissions ................................................................................................................. 4 
2.2 Hazardous Air Pollutant Standards ....................................................................................... 4 


3. MODELING INFORMATION ........................................................................................ 6 
3.1  Model Selection ............................................................................................................... 6 
3.2  Meteorological Data......................................................................................................... 6 
3.3  Terrain Elevation ............................................................................................................. 6 


3.4  Receptor Selection ........................................................................................................... 6 
3.5 Downwash Effects ........................................................................................................... 7 
3.6  PVMRM ........................................................................................................................... 7 
3.7 Assumptions ..................................................................................................................... 7 
3.8 Model Inputs .................................................................................................................... 8 


4. IMPACT ANALYSES ..................................................................................................... 13 
4.2 NO2 Analysis ................................................................................................................. 13 
4.2 HAPs Analyses .............................................................................................................. 15 


 
 


 


Appendix A List of Model Files 
Appendix B Modeling Files  
  







Gasco Evaporation Pond Near-field Air Quality Technical Support Document 


ii 


 


This page intentionally blank 







Gasco Evaporation Pond Near-field Air Quality Technical Support Document 


L-1 
 


1. INTRODUCTION 
 
Gasco Energy (Gasco), as part of the proposed Uinta Basin Natural Gas Development Project is 
planning to develop a Water Evaporation Facility (WEF) consisting of an evaporation pond 
complex and on-site electrical generation to support proposed well development project in the 
project area. The proposed facility is located approximately 7 miles southwest of Myton, Utah, in 
Section 13, Township 4S, Range 3W, Duchesne County. Approximate universal transverse 
mercator (UTM) coordinates for the center of the facility are 594,120 m Easting, 4,429,500 m 
Northing, Zone 12. 
 
This analysis evaluates emissions from the WEF under the development scenario proposed under 
Alternative F of the environmental impact statement (EIS). Under Alternative F of the EIS, the 
proposed WEF will have one generator engine operating at approximately 1,320 horsepower 
(hp). The generator will be located in a generator/maintenance building. When constructed, the 
evaporation pond complex will consist of a series of evaporation ponds, to be built as needed, to 
handle the produced water as the wells proposed under Alternative F are developed. For 
modeling purposes, the evaporation pit was modeled at full build out and the produced water 
disposal rate based on the number of wells to be developed in the first 5 years of proposed 
development under Alternative F. The model analysis also included the nearest 8 wellsites, and 
the equipment at each of those well sites consisting of two stock tanks and one separator heater.  
 
This analysis is being completed for 1-hour nitrogen dioxide (NO2) impacts from the generator 
engine and well site sources, and impacts from the evaporation pond complex and generator for 
the following hazardous air pollutants (HAPs), benzene, toluene, ethylbenzene, xylene and 
methanol. 
 
Figure 1 presents the evaporation pit site diagram information input into AERMOD for 
modeling, which includes the Gasco emission points at the evaporation pond facility, including 
the generator and the evaporation pond, the sites fenceline and the nearby receptors. Figure 2 
presents all modeled Gasco sources and the full receptor grid. 
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Figure 1. Site diagram – Gasco WEF and nearby receptors 
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Figure 2. Site diagram – All modeled Gasco sources and full receptor grid 
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2. REGULATORY STANDARDS 


2.1 Criteria Emissions 
Utah and National Ambient Air Quality Standards (UAAQS and NAAQS) have been 
promulgated for the purpose of protecting human health and welfare with an adequate margin of 
safety. Pollutants for which standards have been determined include sulfur dioxide (SO2), 
nitrogen dioxide (NO2), carbon monoxide (CO), ozone (O3), particulate matter less than 10 
microns in diameter (PM10) and particulate matter less than 2.5 microns in diameter (PM2.5). 
 
The only criteria pollutant being modeled in this analysis is nitrogen oxides (NOX) from the 
proposed generator engine for comparison to the 1-huor NO2 NAAQS. NOX is emitted from the 
proposed on-site 1,320 hp generator. The majority of NOX is emitted as nitric oxide (NO) which 
will gradually convert to NO2 depending on the amount of sunlight and the amount of ambient 
ozone.  
 
The NAAQS has recently been revised to reflect changes to the NO2 1-hr standard. The standard 
1-hr standard NO2 is set at 100 parts per billion (ppb) (or 188 µg/m3) based on the 3-year average 
of the 98th percentile of the annual distribution of the daily maximum 1-hour concentrations. 
The new standard was published in the Federal Register on February 9, 2010, and became 
effective on April 12, 2010.  
 


2.2 Hazardous Air Pollutant Standards 
 
Hazardous Air Pollutants (HAPs) emissions analyzed from the WEF project include benzene, 
toluene, ethylbenzene, xylene and methanol. Since there are no applicable federal ambient air 
quality standards for the above pollutants, Reference Concentrations (RfC) for chronic inhalation 
exposure and Reference Exposure Levels (REL) for acute inhalation exposures are applied as 
significance criteria. The RfCs represent an estimate of the continuous (i.e. annual average) 
inhalation exposure rate to the human population (including sensitive subgroups such as children 
and the elderly) without an appreciable risk of harmful effects. The RELs represent the acute (i.e. 
one-hour average) concentration at or below which no adverse health effects are expected; set by 
California EPA. Both the RfC and REL guideline values are for non-cancer effects. 
 
Concentrations and exposure levels for the RfCs and RELs are provided in Table 2-1. 
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Table 2.1 HAP Reference Exposure Levels and Reference Concentrations 
 


Hazardous Air 
Pollutant 


Reference Exposure 
Level a 


[REL 1-hr Average] 
(µg/m3) 


Reference 
Concentration a 


[RfC Annual Average] 
(µg/m3) 


Benzene b, c 1,300 30 
Toluene 37,000 5,000 


Ethylbenzene 350,000 1,000 
Xylene 22,000 100 


Methanol 28,000 4,000 
 


a EPA Air Toxics Database, Table 1 http://www.epa.gov/ttn/atw/toxsource/summary.html. 
b EPA Air Toxics Database, Table 2. 
c REL for benzene is based on a 6-hr exposure; predicted concentration is a 6-hr average. 


 
The State of Utah has adopted Toxic Screening Levels (TSLs) to assist in the evaluation of 
hazardous air pollutants released into the atmosphere (Utah Department of Environmental 
Quality- Division of Air Quality 2000). The TSLs are derived from Threshold Limit Values 
(TLVs) published in the American Conference of Governmental Industrial Hygienists (ACGIH) 
– “Threshold Limit Values for Chemical Substances and Physical Agents” (American 
Conference of Governmental Industrial Hygienists 2007). These levels are not standards that 
must be met, but screening thresholds which if exceeded, would suggest that additional 
information is needed to evaluate potential health and environmental impacts. The TSLs are 
compared against modeling concentrations for averaging periods of 1-hour (short-term) and 24-
hour (chronic). All applicable HAP’s for this analysis have chronic TSLs. 
 
Table 2-2 lists the corresponding TSLs for each applicable HAP. 
 
Table 2.2 Utah Toxic Screening Levels (24-hour TSLs) 
 


Pollutant Toxic Screening Levels a 
(µg/m3) 


Benzene 53 
Toluene 2,512 


Ethylbenzene 14,473 
Xylene 14,473 


Methanol 9,282 
 


a Source: Utah Department of Environmental Quality - Air Quality Division. 
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3. MODELING INFORMATION 
 


3.1  Model Selection 
 
The most recent version of the AERMOD (version no. 11103) air dispersion model was selected 
to perform this modeling analysis. AERMOD is an EPA approved steady-state model capable of 
analyzing multiple sources over distances of up to 50 km. All technical options within the model 
were set according to regulatory defaults. The current EPA approved AERMOD model version 
11103 was utilized using Bee-Line software (version 9.90a). 
 


3.2  Meteorological Data 
 
No onsite meteorological data are available for the project area. Correspondence with the Utah 
Department of Environmental Quality – Division of Air Quality (UDEQ-DAQ) indicated that 
suitable meteorological data for AERMOD for a four-year period (2005-2008) was available 
from a monitor located in Vernal, Utah. For the analysis, all four calendar years of 
meteorological data were utilized. The data consist of surface measurements collected in Vernal, 
Utah for the years 2005, 2006, 2007 and 2008 combined with upper air data recorded in Grand 
Junction, Colorado. Individual model runs for each calendar year of data were completed for 
NO2, as required by the post-processing program. For operation of the meteorological data, a 
profile base elevation of 1470 meters was utilized. 
 


3.3  Terrain Elevation 
 
Terrain elevations for receptors within the modeling domain were determined by AERMAP 
processed with National Elevation Dataset (NED) prepared by the U.S. Geologic Survey 
(USGS). NED provides elevations based upon 10 meter grid spacing (1/3 arc-second). Elevations 
were converted from the NED grid spacing to the model receptor grid spacing by interpolating 
from the elevation values closest to the receptor grid point. 
 


3.4  Receptor Selection 
 
The model receptors consisted of a series of Cartesian grids. The receptor grid is extended out to 
a distance of what is considered to be the maximum distance any noticeable impact could occur 
(5 kilometers). Table 3-1 presents the spacing of the receptor grid. Figures 1 and 2 above, shows 
the site diagram with surrounding discrete Cartesian receptors, including fenceline receptors. 
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3.5 Downwash Effects 
 
There is one proposed building onsite for maintenance purposes. There are also two (2) proposed 
onsite storage tanks for each of the eight (8) tanks wellsites included in the model. The building 
and tanks are incorporated into the model as a concern for downwash and considered through the 
application of the BPIP model. The dimensions for the building are specified in Table 3-2. 
 


3.6  PVMRM 
 
This analysis used the Plume Volume Molar Ratio Method (PVMRM) predict the NOX to NO2 
conversion within the stack. Background ozone data were utilized to determine the ambient 
conditions for the NO2 impact. The local hourly ozone data used in this analysis was obtained 
from the analysis of a similar project (Greater Natural Buttes Supplement to the Draft 
Environmental Impact Statement, May 2011). No hourly ozone data was available for 2008. 
 
Values used in the PVMRM analysis included setting the NOX to NO2 ratio (NO2STACK) to the 
default value of 0.10, and the equilibrium ratio (NO2EQUIL) set to 0.90 in accordance with 
UDEQ guidance.  
 


3.7 Assumptions 
 
Assumptions used for this analysis include: 
 
Produced Water Sample Analysis: A total of 4 samples were obtained from facilities similar to 
the proposed WEF. Samples were analyzed for TPH-GRO using Method 8015, BTEX 
components using Method 8260, and Methanol using Method 8015. The results for each 
constituent were averaged. The averages of the sample values are shown below 
 


 Benzene 10,783 µg/l (Method 8260) 
 Toulene 25,925 µg/l (Method 8260) 
 e-Benzene 1,466 µg/l (Method 8260) 
 Xylene  21,675 µg/l (Method 8260) 
 Methanol 629 mg/l (Method 8015) 
 TPH (VOC) 169 mg/l (Method 8015) 


Note: VOC emissions were not modeled 
 
Produced Water Volume: Based on the information for Alternative F, a maximum disposal rate 
of 10,500 bbls/day of produced water was used in the analysis to calculate annual emissions. 
 
Emission Calculation Methodology: For this analysis, a mass balance approach was used to 
calculate annual emissions from the evaporation pond. This conservative methodology assumes 
that all the BTEX and methanol introduced into the evaporation ponds in the produced water will 
be emitted, and does not account for potential biological degradation or adsorption. 
 







Gasco Evaporation Pond Near-field Air Quality Technical Support Document 


L-8 
 


Evaporation Pond Emission Rate: The disposal rate and the corresponding emissions were 
assumed to be spread equally throughout the year 
 
Evaporation Pit Size: The proposed evaporation pond complex was simplified and modeled as 
one large 1800 ft. by 1800 ft. volume source. The WEF was modeled with a fence line 100 
meters from the edges of the modeled evaporation pond. 
 
Uncontrolled Emissions Case: One model run was conducted assuming that no emission control 
was incorporated to control HAP emissions from the evaporation pond. Emissions are presented 
below in Tables 3-4 through 3-8. 
 
Controlled Emission Case: For the controlled emissions scenario, a control efficiency of 60% for 
the BTEX components was applied to the HAPs (except methanol) emissions from the 
evaporation pond, based on the use of Dissolved Air Floatation (DAF) as a control measure. 
DAF involves pre-treatment of the produced water before disposal in the evaporation ponds. 
Emissions are presented below in Tables 3-4 through 3-8. 
 
Methanol concentrations are unaffected by the use of DAF, and therefore were not adjusted by 
the 60% control factor. 
 
Generator Engine: The analysis was run using the emission and stack exhaust parameters from a 
typical Caterpillar 3516LE generator set that uses natural gas as a fuel. The engine emissions 
were based on the emissions at 100% load, and assumed full time operation (i.e. 8,760 hours/yr). 
 
The exact engine type and emissions are unknown at this time as the generator equipment cannot 
be explicitly identified due to uncertainties in equipment availability and other factors (i.e. 
required load, equipment suitability). Generally, the generator engine at the WEF will have to 
meet the Vernal BLM RMP specified emission factor of 1 g/hp-hr for field engines rated greater 
than 300 hp. Additional analysis can be performed when the actual equipment to be installed is 
identified to determine compliance with the 1-hour NO2 NAAQS, and to comply with any 
requirement under the Tribal NSR regulation. 
 


3.8 Model Inputs 
 
Inputs used in this analysis are presented in Tables 3-1 through Table 3-10. 
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Table 3-1 - Receptor Grid Summary  
 


Receptor Interval Receptor 
Spacing 


Facility Fenceline  25 meters 


Fenceline to 1000 meters 100 meters 


1000 meters to 2500 meters 250 meters 


2500 meters to 5000 meters 500 meters 


 
 
Table 3-2 – Building Parameters 
 


Maintenance Building (roof ht. 3.66 m) 
Easting Northing 
594,203 4,429,506 
594,198 4,429,516 
594,222 4,429,526 
594,227 4,429,518 


 
The calculated facility emission rates, assuming constant operation, are summarized in Table 3.3 
through Table 3.8. Exhaust stack parameters are summarized in Table 3.9. 
 
Table 3.3 – NOX Emission Rates (100% Load) 
 


Source Emission Factor 
(g/hp-hr) 


Emission Rate 
(lb/hr) 


Emission Rate 
(tons/year) 


Generator Engine 1.0 2.95 12.75 


Separators (each) 


 


  


 


 


- 0.038 0.167 


 
 
Table 3.4 – Benzene Emission Rates 
 


Source 
Uncontrolled 


Emission Rate 
(lb/hr) 


Uncontrolled 
Emission Rate 


(tons/year) 


Controlled 
Emission Rate 


(lb/hr) 


Controlled 
Emission Rate 


(tons/year) 


Generator Engine 0.005 0.021 0.005 0.021 


Evaporation Pond 1.65 7.23 0.66 2.89 


Assumed 60% control efficiency 
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Table 3.5 – Toluene Emission Rates 
 


Source 
Uncontrolled 


Emission Rate 
(lb/hr) 


Uncontrolled 
Emission Rate 


(tons/year) 


Controlled 
Emission Rate 


(lb/hr) 


Controlled 
Emission Rate 


(tons/year) 


Generator Engine 0.004 0.019 0.004 0.019 


Evaporation Pond 3.97 17.37 1.59 6.95 


Assumed 60% control efficiency 
 
 
Table 3.6 – Ethylbenzene Emission Rates 
 


Source 
Uncontrolled 


Emission Rate 
(lb/hr) 


Uncontrolled 
Emission Rate 


(tons/year) 


Controlled 
Emission Rate 


(lb/hr) 


Controlled 
Emission Rate 


(tons/year) 


Generator Engine 0.000 0.002 0.000 0.002 


Evaporation Pond 0.224 0.983 0.09 0.39 


Assumed 60% control efficiency 
 
 
Table 3.7 – Xylene Emission Rates 
 


Source 
Uncontrolled 


Emission Rate 
(lb/hr) 


Uncontrolled 
Emission Rate 


(tons/year) 


Controlled 
Emission Rate 


(lb/hr) 


Controlled 
Emission Rate 


(tons/year) 


Generator Engine 0.002 0.009 0.002 0.009 


Evaporation Pond 3.32 14.52 1.33 5.81 


Assumed 60% control efficiency 
 
  
Table 3.8 – Methanol Emission Rates (Assumed to be equal for both the Uncontrolled and 
Controlled cases) 
 


Source Emission Rate 
(lb/hr) 


Emission Rate 
(tons/year) 


Generator Engine 0.033 0.146 


Evaporation Pond 96.21 421 
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Table 3.9– Point Source Stack Parameters 
 


Source Stack Height 
(ft) Temperature (°F) Exit Velocity 


(ft/s) 
Stack Diameter 


(ft) 
Generator Engine 20.0 855 163 1.0 


Separators 15.1 800 9.32 0.75 


 
 
Table 3.10 – Volume Source Release Parameters 
 


Source Release Height 
(m) 


Horizontal 
Dimension a (m) 


Vertical 
Dimension b (m) 


Evaporation Pond 0.00 127.7 1.395 


 
a Horizontal dimension calculated by dividing the horizontal length of the source by 4.30 in accordance with EPA ISC User’s 


Guide 1.2.2 of Volume II, Table 3.1  (549 meters \ 4.30 = 127.7) 
b Vertical dimension calculated by dividing vertical height of the source by 2.15 in accordance with EPA ISC User’s Guide 1.2.2 


of Volume II, Table 3.1  (3 meters \ 2.15 = 1.395)
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Wind Speed Direction (blowing from) 


 
Figure 3 Wind rose from AERMET Vernal, UT data years 2005-2008 
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4. IMPACT ANALYSES 
 


4.2 NO2 Analysis 
 
4.2.1 1-Hour NO2 Analysis 
 
NOX will be emitted from the proposed generator (emission rate presented in Table 1).   
 
The background concentration of 69 µg/m3 is based on monitored values from the Uinta Basin 
(GNB SEIS May 2011). 
 
The NO2 1-hour NAAQS is based on the 3-year average of the 98th percentile of the yearly 
distribution of 1-hour daily maximum concentrations. Table 4.1 illustrates that the maximum 
predicted NO2 impact in addition to the background NO2 concentration for the local area, is 
below the applicable NO2 1-hour NAAQS.  
 
Figure 4 presents the graphical output of the maximum NO2 1-hour impact. 
  
Table 4.1 Predicted 1-Hour 98th Percentile NO2 Impact Comparisons to NAAQS (100% 
Load) 
 


Source Year 


98th Percentile 
Predicted 1-


hour NO2 
Impact 
(µg/m3) 


Local Area 
Background 


(µg/m3) 


Maximum 
Predicted 1-
Hour NO2 
Combined 


Background 
(µg/m3) 


NAAQS 
(µg/m3) 


 


Cumulative 
Impact 
(% of 


NAAQS) 


Gasco 2008 23.77 69 92.77 188 49.4% 
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4.2 HAPs Analyses 
 
Modeled results for hazardous air pollutants (HAPs) were compared to the Utah screening levels, 
and the acute and chronic thresholds listed in Section 2 of this appendix. HAPs emissions 
associated with the WEF include benzene, toluene, ethylbenzene, xylene and methanol. The 
HAP emissions from the evaporation pond complex were modeled under two different scenarios.  


 The uncontrolled scenario assumed that the HAPs are emitted with no emissions controls 
considered.  


 The controlled scenario assumed a control efficiency of 60% for HAP emissions. The 
method of control was assumed to be dissolved air floatation (DAF). Methanol emissions 
were not adjusted due to the fact that DAF does not affect methanol concentrations. 


 
Short-term impacts from HAP exposure were assessed by comparing one-hour average impacts 
to the HAP-specific acute REL (reference exposure level) and annual average impacts to the 
HAP-specific RfC (reference concentration for continuous inhalation exposure). The REL is the 
acute concentration at or below which no adverse health effects are expected. The RfC is the 
average concentration, i.e., an annual average, at or below which no long-term adverse health 
effects are expected. Both of these guideline values are for non-cancer effects. 
 
Modeled results were also compared to the UDEQ TSL chronic values and discussed and 
presented in Section 2 of this appendix. 
 
For the uncontrolled scenario, all modeled impacts were below the REL and RfC values. 
Modeled impacts for the uncontrolled scenario for toluene, e-benzene, xylene, and methanol 
were also below the TSL threshold, and only the modeled benzene impact was above the TSL 
standard.  
 
For the controlled scenario, all modeled impacts were below the REL, RfC and TSL values. 
 
Table 4.2 presents the predicted results of uncontrolled emission impacts and Table 4.3 presents 
the controlled emission impacts under the proposed action in comparison to the State of Utah 
TSLs. Table 4.2 and 4.3 also present the uncontrolled and controlled impacts compared to the 
acute RELs and RfCs for non-cancer effects for the Proposed Action. The controlled table shows 
that all HAPs are below all standards presented for the controlled scenario. 
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Table 4.2 Uncontrolled Scenario: HAP Impacts from the WEF 
 


Pollutant 


Maximum  
1-hour 
Impact 
(µg/m3) 


REL  
1-hour a 


(µg/m3) 


Maximum 
Annual 
Impact 
(µg/m3) 


RfC 
Annual b 


(µg/m3) 


Maximum 
24-hour  
Impact 
(µg/m3) 


TSL  
24-hour c 


 (µg/m3) 


Benzene 164 1,300 d 22.7 30 89.7 53 


Toluene 940 37,000 54.5 5,000 216 2,512 


Ethylbenzene 53.2 350,000 3.09 1,000 12.2 14,473 


Xylene 786 22,000 45.6 100 180 14,473 


Methanol 22,806 28,000 1,322 4,000 5,232 9,282 
 
a California EPA Reference Exposure Level (REL) for no adverse effects EPA Air Toxics Database, Table 2 (EPA 2007a). 
b EPA Air Toxics Database, Table 1 (EPA 2007a). 
c Source: Utah Department of Environmental Quality – Division of Air Quality (2008). 
d Benzene REL based on a 6-hour average. 
 
As can be seen from Table 4.2, uncontrolled scenario: 
 


 The maximum 1-hour, 24-hour and annual impacts for Toluene are below the relevant 
REL, RfC and TSL values.  


 
 The maximum 1-hour, 24-hour and annual impacts for Ethylbenzene are below the 


relevant REL, RfC and TSL values.  
 


 The maximum 1-hour, 24-hour and annual impacts for Xylene are below the relevant 
REL, RfC and TSL values.  


 
 The maximum 1-hour, 24-hour and annual impacts for Methanol are below the relevant 


REL, RfC and TSL values.  
 


 The maximum 1-hour and maximum annual impacts for Benzene were below the REL 
and Rfc thresholds respectively. However, for the uncontrolled scenario, the 24-hour 
maximum impact for benzene is 89.7 µg/m3, which is higher than the UDEQ TSL value 
of 53 µg/m3. 
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Table 4.3 Controlled* Scenario: HAP Impacts from the WEF 
 


Pollutant 


Maximum  
1-hour 
Impact 
(µg/m3) 


REL  
1-hour a 


(µg/m3) 


Maximum 
Annual 
Impact 
(µg/m3) 


RfC 
Annual b 


(µg/m3) 


Maximum 
24-hour  
Impact 
(µg/m3) 


TSL  
24-hour c 


 (µg/m3) 


Benzene 65.6 1,300 d 9.08 30 35.88 53 


Toluene 376 37,000 21.8 5,000 86.4 2,512 


Ethylbenzene 21.28 350,000 1.236 1,000 4.88 14,473 


Xylene 314.4 22,000 18.24 100 72 14,473 


Methanol 22,806 28,000 1,322 4,000 5,232 9,282 
 
* Controlled emissions include a 60% reduction for the BTEX components, but no reduction of methanol. 
 
a California EPA Reference Exposure Level (REL) for no adverse effects EPA Air Toxics Database, Table 2 (EPA 2007a). 
b EPA Air Toxics Database, Table 1 (EPA 2007a). 
c Source: Utah Department of Environmental Quality – Division of Air Quality (2008). 
d Benzene REL based on a 6-hour average. 
 
As can be seen from Table 4.3, controlled scenario: 
 


 The maximum 1-hour, 24-hour and annual impacts for Benzene are below the relevant 
REL, RfC and TSL values.  


 
 The maximum 1-hour, 24-hour and annual impacts for Toluene are below the relevant 


REL, RfC and TSL values.  
 


 The maximum 1-hour, 24-hour and annual impacts for Ethylbenzene are below the 
relevant REL, RfC and TSL values.  


 
 The maximum 1-hour, 24-hour and annual impacts for Xylene are below the relevant 


REL, RfC and TSL values.  
 


 The maximum 1-hour, 24-hour and annual impacts for Methanol are below the relevant 
REL, RfC and TSL values.  
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Gasco Evaporation Pond Near-field Air Quality Technical Support Document 


L-20 
 


 


This page intentionally blank 


 
 







Gasco Evaporation Pond Near-field Air Quality Technical Support Document 


L-21 
 


List of Model and Plot Files 
 


BPIP Files  


 
*.PIP Input files 
*.SO Output files 
BPIP*.SUM Summary Output file 
*.TAB Verbose Output file 
 


AERMOD Files 


* _Poll.DTA 
 


Input files for AERMOD; Poll. is Formaldehyde, 
Acrolein, (Annual) NOX or (1-hr) NO2 


*.LST Model output list file 
*.SUM Summary Output File 
*.GRF Graphic Plot File 
  


Meteorological Data Files 


KVNL05_08.SFC or 


 


Processed meteorological input data; 05_08 indicates 


the modeling data year range (2005 – 2008). 


KVNLXX.SFC 


 


1-hour NO2 modeling required individual years; XX 


indicates the modeling data year. 


  


Ozone Files 


Ouray_03 – Ouray_07.OUT 


 
Background ozone data from the Greater Natural 


Buttes analysis; 03-07 indicates the modeling data year 


range (2003 – 2007). 


KVNLXX.SFC 


 


1-hour NO2 modeling required individual years; XX 


indicates the modeling data year. 


  
Topographic Data 
47361719.tif NED File 
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MODELING FILES  
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The Appendix L Modeling Files document is included on the CD. 
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M.1 INTRODUCTION  


Gasco Energy Inc. (Gasco) has proposed to the Bureau of Land Management (BLM) Vernal 
Field Office (Vernal FO) to develop oil and natural gas resources within the Monument Butte-
Red Wash and West Tavaputs exploration and development areas (project area) in Uintah and 
Duchesne counties, Utah. Gasco operates most of the mineral lease rights underlying both the 
public and private lands in the project area. The project area encompasses approximately 
206,826 acres of federal, state, and private lands. In addition to new road construction, Gasco’s 
planned project development would rely on the use of a network of existing highways, county 
roads, and roads on private, state, and United States lands.  


This transportation plan incorporates BLM Road Manual 9113 (BLM 1985) and the Surface 
Operating Standards for Oil and Gas Exploration and Development, The Gold Book, Fourth 
Edition—Revised 2007 (BLM and USFS 2007), hereafter referred to as the Gold Book. BLM 
Road Manual 9113 and the Gold Book provide Gasco with a combination of guidance and 
standards for ensuring compliance with agency policies and operating requirements. These 
reference documents serve as a basis for identifying appropriate road design, construction, and 
maintenance standards following site-specific analysis. This transportation plan outlines the 
construction and maintenance actions that Gasco would employ. If conditions warrant, Gasco 
would cooperate with the appropriate surface management agency or private surface owner to 
identify and apply additional measures.  


M.2 PURPOSE AND SCOPE  


The objective of Gasco’s transportation plan for the Gasco project area is to minimize resource 
conflicts and development costs within the project area through proper road design, construction, 
and maintenance activities. This plan describes Gasco’s anticipated use of existing roads, as well 
as the construction and use of proposed access roads. In addition to this plan, BLM manuals, the 
Gold Book, and county transportation codes and standards would be used, as appropriate, in 
planning and design efforts for each new access road.  


Gasco recognizes that, in addition to the BLM, existing roads to and in the Gasco project area are 
under the jurisdiction of other governmental agencies (e.g., Uintah and Duchesne counties) that 
may have specific design and maintenance requirements for roads under their jurisdiction. 
Construction standards and maintenance agreements for roads under private agreements may or 
may not exist. In these cases, Gasco would strive to implement road design, construction, and 
maintenance standards consistent with adjacent, jurisdictional government agencies, unless 
otherwise requested by private surface owners.  


The transportation plan objectives consist of the following: 


 Maximize use of the existing road system 
 Identify roads not needed for operations  
 Construct roads to the minimum standard necessary to accommodate anticipated traffic 


and weather  
 Minimize the number of loop roads  
 Minimize the crossing of side slopes greater than 40%  
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 Minimize profile grades  
 Minimize drainage crossings, with emphasis placed on drainages with potentially large 


runoff flows and floodplains  
 Meet the needs and requirements of Gasco, the BLM, Uintah and Duchesne counties, the 


State of Utah, and private surface owners  
 Incorporate environmental and resource considerations 
 Provide for inspection and maintenance activities  


M.3 GENERAL LOCATION INFORMATION  


The Gasco project area is located approximately 20 miles south of Roosevelt, Utah, within 
Uintah and Duchesne counties. The project’s main access routes are Sand Wash Road, Wells 
Draw Road, Eight Mile Flat Road, Pariette Bench Road, Four Mile Wash Road, Wrinkle Road, 
Gate Canyon Road, Nine Mile Canyon Road, and Franks Canyon Road (see Map 26, Main 
Transportation Routes). Additional developed access roads in the Gasco project area are owned 
or managed by Uintah or Duchesne counties, the BLM, the State of Utah, and private entities. 
Additionally, there are numerous undeveloped roads/routes in and adjacent to the project area.  


Primary access to the Gasco project area is via Wells Draw Road or Sand Wash Road from State 
Highway 40. Access within the project area would be via the existing road network, which 
includes local roads and individual resource roads.  


The Gasco project area (see Map 1) consists of approximately 187 sections located in Township 
9 South, Ranges 18 and 19 East; Township 10 South, Ranges 14, 15, 16, 17, and 18 East; and 
Township 11 South, Ranges 14, 15, 16, 17, 18, and 19 East. The proposed wells would be drilled 
and facilities constructed within primarily 177,644 acres of BLM-administered lands, 25,451 
acres of land administered by the State of Utah, and 3,731 privately owned acres of land. The 
project area includes lands within the restored boundary of the Uintah and Ouray reservation, but 
it does not include lands administered by the Ute Indian tribe or the Bureau of Indian Affairs 
(BIA).  


M.4 EXISTING DEVELOPMENT  


Based on Utah Department of Oil, Gas, and Mining (DOGM 2010) information for existing oil 
and gas infrastructure in the Gasco project area, there are 550 wells in the Gasco project area. 
Refer to Section 4.18.2.1.1 of the EIS for additional information.  


M.5 SUMMARY OF PROPOSED DEVELOPMENT  


Gasco proposes to drill additional wells at an average rate of approximately 100 wells per year 
until the resource base is fully developed, with a maximum total of 1,491 wellbores. Gasco 
estimates that 325 miles of new roads would be constructed to access the proposed wells (see 
Map 3).  


The ultimate pace, location, timing, and total number of wells developed within the Gasco 
project area may be affected by factors outside Gasco’s control, such as permit approvals, 
production success, geology, engineering technology, economic factors, commodity prices, rig 
availability, and lease stipulations. Because of this uncertainty, future transportation routes 
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would be developed incrementally as wells are developed and additional information becomes 
available. Gasco would coordinate with government agencies (that have jurisdiction over 
transportation routes) to accomplish the goals of this plan. The productive life of each well is 
estimated to be approximately 30 years.  


M.6 ACCESS ROAD CONSTRUCTION AND MAINTENANCE OVERVIEW  


M.6.1 EVALUATION OF EXISTING ROADS  


The existing road network within the Gasco project area is discussed in more detail in Chapter 
3.0, Affected Environment. Gasco would upgrade, reconstruct, and/or maintain existing roads 
using standards consistent with those of the appropriate surface management agency or private 
surface owner on which the road occurs. Upgrading, reconstruction, and maintenance may 
include some or all of the procedures, as identified below in Section M.7, Access Road 
Construction and Maintenance Practices and Procedures.  


Existing roads requiring upgrading would meet standards appropriate to the anticipated traffic 
flow and all weather road requirements. Construction or upgrading would not occur during 
muddy conditions.  


M.6.1.1 ROAD TYPES  


The BLM recognizes several functional classifications for roads in Road Manual 9113. They are 
as follows:  


1. Collector Roads. These roads normally provide primary access to large blocks of land and 
connect with or are extensions of a public road system. Collector roads accommodate mixed 
traffic and serve many uses. They generally receive the highest traffic volume of all the 
roads in the BLM road system. User cost, safety, comfort, and travel time are primary road 
management considerations. Collector roads usually require application of the highest 
standards used by the BLM.  


2. Local Roads. These roads normally serve a smaller area than collectors, and connect to 
collectors or public road systems. Local roads receive lower volumes, carry fewer traffic 
types, and generally serve fewer uses. User cost, comfort, and travel time are secondary to 
construction and maintenance cost considerations. Low-volume roads in mountainous 
terrain may be single-lane roads with turnouts.  


3. Resource Roads. These are normally spur roads that provide point access and connect to 
local or collector roads. They carry very low volume and accommodate only one or two 
types of use. Use restrictions are applied to prevent conflicts between users needing the road 
and users attracted to the road. The design of these roads is governed by environmental 
compatibility and minimizing BLM costs, with minimal consideration for user cost, comfort, 
or travel time. Roads servicing individual oil/gas exploration and production locations fall 
within this classification, and they are often referred to as well access roads.  
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M.6.1.2 ROAD CONSTRUCTION PLANNING  


Terrain, well spacing, surface use restriction, and other constraints may prevent Gasco from 
locating future well sites adjacent to or nearby existing roads. However, most new road 
construction would likely consist of short segments to connect proposed well sites to existing 
access routes. New roads would be built and maintained to provide year-round access.  


Gasco, in cooperation with the appropriate surface management agency and/or private surface 
owner, would conduct field evaluations to select routes to best serve the respective management 
needs of the approving entity. Access roads would be designed to accommodate the anticipated 
use (e.g., light vehicles and/or heavy truck). Design criteria include, but may not be limited to, 
roadway structure, travel-way width, shoulders, slopes, curve radius, safety, traffic requirements, 
vehicle characteristics, maintenance costs, snow removal, sight distances, and environmental and 
resource considerations. Vehicle speeds would be limited to be consistent with the road’s 
intended designed use (BLM Road Manual 9113).  


The location access roads would be planned to the extent practicable to avoid sensitive areas and 
minimize impacts to water, soil, vegetation, sensitive species, wildlife habitat, and land 
management prescriptions. When sensitive areas cannot be avoided, Gasco would strive to 
employ practices to prevent, reduce, or mitigate all potential adverse effects caused by 
construction and use of the road.  


M.6.1.3 ROAD CONSTRUCTION PROCEDURES  


On BLM-managed lands, Gasco proposes to construct required new access roads across public 
lands in accordance with BLM Road Manual 9113 and the Gold Book standards and as 
appropriate for site-specific conditions. The BLM has the option of determining whether 
professional engineering design and construction oversight is necessary or whether the road can 
be constructed by the operator consistent with site-specific standards and approved road design. 
The need for professional engineering design and oversight would be based on factors such as 
topography, soils, hydrology, safety, and levels and types of use by the operator and general 
public.  


Based on pre-construction, on-site reviews that may include surface owner representatives and 
cooperating agencies, roads would be located to minimize disturbances and maximize 
transportation efficiency. New well site access roads would be designed and constructed to 
resource road standards to facilitate reclamation should the well be a dry hole. Roads located on 
private lands would be constructed in accordance with standards imposed by the private land 
owner. The number of roads would be limited to decrease potential impacts by discouraging 
development of looped roads and accessing wells from short resource roads off the local roads. 
Roads would be designed to minimize disturbance and would be built and maintained as 
specified by the BLM to provide safe operating conditions at all times. Surface disturbance 
would be contained within the road right of way (ROW).  


Construction equipment and techniques used by Gasco would be to the standards found in the 
BLM Road Manual 9113 (e.g., crown-and-ditch method). Should soft spots develop on the 
roadway during construction or drilling operations, they would be immediately covered with 
crushed rock or gravel. Where identified during on-site review by the BLM, problem areas on 
access roads to producing well sites would be graveled to a depth of 4–6 inches to reduce erosion 
and sedimentation. Graveling would be accomplished within a time period specified by the 
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BLM. Surfacing and base course materials would be obtained from existing, operational gravel 
pits located on private or federal lands near the project area. Topsoil would be spread, vegetation 
would be windrowed to the side slopes of the newly constructed access roads, and revegetation 
would begin the first appropriate season following the well going into production.  


Small drainage crossings on access routes in the project area would use culverts sized to 
accommodate a 25-year storm event. Low water crossings also may be used in shallow channel 
crossings. Low water crossings of channels would consist of excavating an area approximately 4 
feet deep under the travel way and filling it with rock and gravel to the level of the drainage 
bottom. Channel banks on either side of such crossings would be cut down to reduce grade, 
where necessary. Generally, culverts would be installed on smaller, steeper channel crossings. 
Topsoil would be saved before channel-crossing construction occurs. Also, the total area to be 
disturbed would be flagged on the ground before construction begins.  


In the event drilling is non-productive, all disturbed areas, including the well site and new access 
road, would be reclaimed to the approximate landform that existed prior to construction. 
Reclamation and site-stabilization techniques (e.g., topsoil application and seed mixture) would 
be implemented as specified in the application for permit to drill (APD) surface use plan or the 
ROW plan of development (POD). If drilling is productive, all access roads to the well site 
would remain in place for well servicing activities (e.g., maintenance, improvements). Partial 
reclamation would be completed on segments of the well pad and access road ROW no longer 
needed. Reclamation of resource roads would be implemented the first growing season after well 
abandonment.  


M.6.1.4 VEHICLE USE AND ROAD MAINTENANCE  


Monitoring road use plays an important role in a maintenance plan. Gasco would conduct regular 
inspections to identify road problems such as ruts, holes, crown-and-ditch elements, standing 
water on the road surface, surfacing materials, blockage of water into and from culverts, interim 
reclamation, and control of noxious and invasive weeds. Inspections would be routinely 
conducted following rapid snowmelt and prolonged rain events. Maintenance activities could 
include but not be limited to blading, resurfacing, dust abatement, spot repairs, culvert cleaning, 
noxious and invasive weed control, reseeding, regrading, and snow removal. The road surface 
and shoulders would be kept in a safe and usable condition and would be maintained in 
accordance with the original construction standards. All drainage ditches and culverts would be 
kept clear and free flowing and would be maintained according to original construction 
standards. The approved use-authorization route for the access road would be kept free of trash 
during operations.  


M.6.2 RECLAMATION AND ABANDONMENT  


When the Gasco project area or portions thereof are ready to be abandoned (estimated at up to 45 
years), final disposition of the access roads would be determined. Gasco’s preference would be 
to abandon and reclaim all resource roads; however, management needs of surface management 
agencies and/or private surface owners may dictate otherwise. Anticipated future uses could 
include access to accommodate ranching and livestock operations, recreation, or administrative 
needs. Reclamation protocols are described in Appendix G of the EIS.  
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Gasco anticipates that county roads would likely be retained in an upgraded status 
(local/collector roads), as would improvements to surface management agency designated roads. 
Resource roads developed as access to individual well sites are likely to be reclaimed and 
returned to conditions similar to those existing prior to natural gas development activities. If 
Gasco has assumed any maintenance responsibilities for roads that would be retained, those 
responsibilities would revert to Uintah County or Duchesne County, the surface management 
agency, and/or the private surface owner as appropriate.  


M.7 ACCESS ROAD CONSTRUCTION AND MAINTENANCE PRACTICES AND 


PROCEDURES  


Gasco would employ the following as part of its transportation planning:  


 The location of each well and access road for each well would be shown on maps and 
described in the site-specific APD and/or ROW. The access road would be centerline 
flagged during the time of staking.  


 All improvements requested for existing access roads would be described in the site-
specific APD and/or ROW.  


 All existing roads would be maintained and kept in good repair during all drilling and 
completion operations associated with each well.  


 Access roads and surface-disturbing activities would conform to standards outlined in the 
BLM Gold Book.  


 On private and/or state surface, access roads would be constructed according to the 
surface owner’s specifications.  


 New access roads on BLM surface would be crowned (2%–3%), ditched, and constructed 
with a running surface of 18 feet and a maximum disturbed width of 45 feet.  


 The disturbed width may be wider than 45 feet when approved by the appropriate 
authorized officer to accommodate large equipment or allow for intersections, sharp 
curves, steep grades, or other safe road construction and maintenance practices. These 
situations would be discussed and a decision made at the on-site field review. Site-
specific proposals would be included in the APD and/or ROW.  


 Graveling or capping the roadbed would be performed, as necessary, to provide a well-
constructed, safe road.  


 Prior to construction or upgrading, the proposed road would be cleared of any snow and 
allowed to dry completely.  


 Unless specified in the site-specific APD and/or ROW, the following specifications 
would apply:  


o No pipelines would be crossed with the new construction.  
o The maximum grade would be less than 8%.  
o There would be no turnouts.  
o If it becomes necessary to install a culvert, it would be specified in the APD or the 


BLM would be notified of the installation via Sundry Notice.  
o Appropriate water control features would be constructed to control erosion.  
o There would be no gates, cattle guards, fence cuts, or modifications to existing 


facilities.  







Gasco Final EIS Appendix M: Transportation Plan 


M-7 


 Surfacing material may be necessary, depending on weather conditions.  
 Surface disturbance and vehicular traffic would be limited to the approved location and 


approved access route and travel surface. Any additional area needed would be approved 
in advance.  


 Road drainage crossings would be of the typical dry creek drainage crossing type. 
Crossings would be designed so they would not cause siltation or accumulation of debris 
in the drainage crossing nor would the roadbed block the drainage.  


 Erosion of drainage ditches by runoff water would be prevented by diverting water off at 
frequent intervals by means of cutouts.  


 Should mud holes develop, they would be filled in and detours around them avoided.  
 When snow is removed from the road during the winter months, the snow would be 


pushed outside the borrow ditches, and the cutouts kept clear so that snowmelt would be 
channeled away from the road.  


 The use of topsoil for construction activities would not be allowed.  
 Surface and subsoil materials in the immediate area would be used.  
 Any gravel would be obtained from a commercial source.  


The use of materials under BLM jurisdiction would conform to 43 Code of Federal Regulations 
(CFR) 3602.33. Mineral materials displaced in the ordinary course of conducting operations 
and/or construction activities may be used for oil and gas development purposes within the 
subject lease in accordance with BLM-approved actions. Mineral materials also may be obtained 
by preparing an application for a mineral material sale under the provisions of 43 CFR Subpart 
3602, Mineral Materials Sales. 
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SPILL PREVENTION, CONTROL, AND COUNTERMEASURE PLAN 



GASCO PRODUCTION COMPANY 


UINTAH AND DUCHESNE COUNTIES, UTAH 


PROPERTY OWNER: 


Gasco Production Company 
8 Inverness Drive, Suite 100 


Englewood, CO 80112 


PROPERTY ADDRESS: 


Uintah and Duchesne Counties, Utah 


IN THE EVENT OF A SPILL 



GO DIRECTLY TO APPENDIX A 
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MANAGEMENT APPROVAL AND REVIEW 


Owner/Operator Responsible for facilities: 


Gasco Production Company 
8 Inverness Drive, Suite 100 
Englewood, CO 80112 


This Spill Prevention, Control, and Countermeasure (SPCC) Plan (Plan) will be implemented as 
herein described. In addition, necessary manpower, equipment and materials required to 
expeditiously control and remove any quantity of oil discharged is hereby committed. 


Signature: 


Designated person accountable for oil spill prevention at the facilities: 


Name:  Roger Knight 


Date: 07/14/2010 


Title:  Environmental, Health, and Safety Supervisor 
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LOG OF PLAN REVIEW AND AMENDMENTS
 


Non-Technical Amendments 


Non-technical amendments are not required to be certified by a Professional Engineer. 


Examples of non-technical amendments include, but are not limited to, phone numbers, name 
changes, or any non-technical text change(s). 


Technical Amendments 


Technical amendments must be certified by a Professional Engineer. 


Examples of technical amendments include, but are not limited to the following changes: 
commissioning or decommissioning containers; replacement, reconstruction, or movement of 
containers; reconstruction, replacements, or installation of piping systems; construction or demolition 
that might alter secondary containment structures; changes in product or service; and revision of 
standard operation or maintenance procedures at a facility. 


An amendment made under this section will be prepared within six (6) months of the change and 
implemented as soon as possible but not later than six (6) months following preparation of the 
amendment. 


Management Review 
Management will review this SPCC Plan at least once every five (5) years and document the review 
on the form below. 


Review 
Date 


Management 
Signature 


Reason for 
Amendment and Affected 


Section(s) 


Technical/ 
Non-Technical 


P.E. 
Certification 


(Y/N) 
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REGULATORY CROSS REFERENCE
 


Citation Topic Section 


40 CFR 112.7(a) 


General requirements; discussion of facilities' conformance 
with rule requirements; deviations from Plan requirements; 
characteristics of facilities that must be described in the 
Plan; spill reporting information in the Plan; emergency 
procedures. 


1.0, 2.0, 3.0, 
5.0 


40 CFR 112.7(b) Direction and quantity of flow. 6.0 


40 CFR 112.7(c) Secondary containment. 7.0 


40 CFR 112.7(d) Deviations and contingency planning. 
8.0, 


Appendix C 


40 CFR 112.7(e) Inspections, tests, and records. 9.0 


40 CFR 112.7(f) Employee training and discharge prevention procedures. 10.0 


40 CFR 112.7(g) Security (excluding oil production facilities). 
Not 


Applicable 


40 CFR 112.7(h) Loading/unloading (excluding offshore facilities). 11.0 


40 CFR 112.7(i) Brittle fracture evaluation requirements. 12.0 


40 CFR 112.7(j) Conformance with state requirements. 13.0 


40 CFR 112.9(a) General and specific requirements. 1.0 – 5.0 


40 CFR 112.9(b) Oil production facility drainage. 6.0 


40 CFR 112.9(c) Oil production facility bulk storage containers. 4.0, 7.0, 9.0 


40 CFR 112.9(d) Facility transfer operations, oil production facility. 9.0, 11.0 


40 CFR 112.20 
Appendix C Substantial harm criteria. Appendix D 


vi 







 
  


 


 
 


 
 


 


 


 


 


 
 


 


  


 


  





 



 



 


GASCO PRODUCTION COMPANY 

Spill Prevention, Control, and Countermeasure Plan
 


Uintah and Duchesne Counties, Utah
 


1.0 GENERAL APPLICABILITY [40 CFR 112.7(a) and 40 CFR 112.9(a)] 


This Spill Prevention, Control, and Countermeasure (SPCC) Plan (Plan) has been prepared for 
Gasco Production Company (GPC) located in Englewood, Colorado for tank batteries located in 
Uintah and Duchesne counties, Utah. A list of all tank batteries under this Plan is included in the 
Appendix D index at the back of this Plan. 


This Plan has been prepared in accordance with 40 CFR 112.7 and 40 CFR 112.9 as applicable 
for onshore production facilities. All onshore production facilities that store 1,320 gallons of 
petroleum, oils, or lubricants (POL), on site in containers 55 gallons or greater are subject to 
these regulations. 


This Plan is organized as a field SPCC Plan with site-specific attachments.  Sections 1.0 through 
13.0 and Appendices A, B, and C apply to all GPC tank batteries located in Uintah and Duchesne 
counties. Site-specific information for each location has been included in Appendix D.  The 
following site-specific information for each tank battery is presented in Appendix D: 


 Professional Engineer Certification; 


 Management Approval and Review; 


 Substantial Harm Criteria Checklist; 


 Secondary Containment Calculation; and 


 Facility Diagram. 
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2.0 EMERGENCY CONTACT INFORMATION [40 CFR 112.7(a)(3)(vi)] 


Pumpers are responsible for discharge prevention at their respective tank batteries.  Contact 
information for GPC and emergency response contractors is provided in Appendix A, Table A-1. 
Contact numbers for regulatory agencies are provided in Appendix A, Table A-2.  A Spill 
Response Notification Form is provided in Appendix B. 


In the event of a release, the pumper should contact his Production Superintendant, who is 
responsible for contacting the Production Foreman.  If the Production Superintendant is not 
available, the pumper should contact the Production Foreman.  The Production Foreman is 
responsible for contacting the Environmental, Health, and Safety (EHS) Supervisor.  In the event 
that the Production Superintendant and Production Foreman are not available, the pumper should 
notify the EHS Supervisor directly. 
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3.0 FACILITY LAYOUT [40 CFR 112.7(a)(3)] 


All tank batteries are located in Uintah and Duchesne counties, Utah.  The physical layout of 
each site consists of aboveground storage tanks, oil treatment equipment such as separators, and 
other ancillary equipment associated with each tank battery.  Tanks may contain natural gas, 
crude oil, condensate, produced water, diesel, motor oil, drilling fluids, methanol, well treatment 
chemicals, or associated exploration and production wastes.  Facility diagrams and legal 
descriptions are provided in Appendix D (Site-Specific Information).  Site-specific information 
for each facility, regarding onsite containers, containment volumes, and content, are also 
provided in Appendix D. 


A description of the oil-related storage equipment typically found at tank batteries is provided in 
the following sections. 


3.1 TANKS AND CONTAINERS 


Aboveground storage tanks (including drums) with capacities of 55 gallons or greater 
are addressed in this Plan in accordance with the requirements of 40 CFR 112.   


Underground or buried storage tanks are not regulated under the requirements of 40 
CFR 112, except to be shown on site diagrams where applicable, unless the owner or 
operator of the facility stores 42,000 gallons or greater of POL in underground storage 
tanks. 


Partially buried or bunkered storage tanks (including open top tanks buried to the 
ground surface) are considered aboveground storage tanks for the purpose of these 
regulations and are addressed in this Plan. Several of the sites have partially buried 
closed top fiberglass or concrete tanks. These partially buried tanks are considered 
aboveground storage tanks and containment must be constructed to contain a minimum of 
the aboveground capacity of these containers plus sufficient freeboard to contain 
precipitation. Any open top tank is required to have containment constructed to contain 
the entire contents of the tank plus sufficient freeboard for precipitation. 


Production tanks, pit tanks, and water tanks are used for the temporary storage of 
collected oil and water. Production tanks generally contain separated oil, condensate, or 
a mix of water and oil.  Pit tanks or water tanks often contain separated water and may 
contain oil drips/leaks from separators and equipment. 


Separators, knockout tanks, and heater treaters are used to separate oil, water, and 
natural gas. The requirements of 40 CFR 112 apply to these process tanks.  Although 
these process tanks rarely full, containment should be designed in accordance with the 
shell capacity of these tanks. 


Methanol and treatment chemical tanks/drums are not required to be in containment 
by this Plan.  Methanol and treatment chemicals are not considered POL.  However, as a 
best management practice, containment is recommended. 
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Blowdown tanks are used at facilities where condensate collects in gas lines (typically at 
low points in the gas line). Because blowdown tanks collect condensate, which can be a 
mix of oil and water (unless the production zone/formation produces water only), 
blowdown tanks with a capacity of 55 gallons or greater are required to be kept in 
containment. 


Diesel and motor oil tanks/drums associated with pumping units and generators are 
required to be placed in containment if the containers have a capacity of 55 gallons or 
greater. As an alternative to containment, 30-gallon drums of diesel and motor oil can be 
used. 


Solvents tanks/drums, including those used for xylene and Stoddard solvent, are often 
stored at larger tank batteries with shops. These items are considered POL and must be 
kept in containment if containers have a capacity of 55 gallons or greater.  


Temporary tanks are often installed during the initial production stages of a well. 
During the initial production stage, produced water quantity can be much greater than 
during normal or later stages of production.  In order to receive this additional produced 
water, frac tanks or additional steel tanks may be temporarily installed at a site.  During 
the period while these tanks are installed on site, adequate secondary containment must 
be provided.  Temporary tanks that will be removed within 6 months of the startup of a 
new well have not been included on the drawings.  If the tanks remain onsite for more 
than 6 months, they will be included in this Plan and the site-specific portion of the Plan 
recertified. 


3.2 CONTAINMENT 


Lined containment is used in some locations where new tank batteries have been 
installed.  Lined containment prevents spills or leaks from tanks, drums, or equipment 
from absorbing into the soil.  All spills or leaks, including drips at load lines and leaks on 
valves, gauges, or other associated equipment, must be cleaned up upon discovery and 
repaired as soon as practicable. 


Unlined containment is used at most locations.  Unlined containment consists of an 
earthen berm that has been built up around the tank battery.  Spilled material can absorb 
into the soil; however, it will be contained within the site boundary.  All contaminated 
soil must be removed and treated or disposed of in accordance with appropriate 
regulatory requirements. 


Portable containment is generally used for drums or elevated storage tanks of methanol, 
diesel, motor oil, or treatment chemical.  The drum or tank is generally set within the 
containment. 
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Excavated containment is often used for pit tanks where compressors or other 
equipment would require an ecology line or dump line at ground level.  Containment is 
created by excavating the ground surrounding the tank to provide a below-grade, unlined 
earthen containment.  Excavated containment must be shored or sloped to prevent the 
sides of the excavation from caving or washing inward. 


Housing can be provided as secondary containment for separators.  The base of the 
housing may not be compromised where liquids can leak out at the base of the doors. 


3.3 PIPING 


Piping was installed at each facility running from the well head(s) to the separator or treatment 
unit for the well(s). From the separator or treatment unit, piping is connected to the condensate, 
oil, and water tanks. Piping is used to transport natural gas associated with production from the 
treatment units to the meter house at locations where gas is sold, and/or to onsite flares.  All 
water and condensate piping is located aboveground and is insulated.  Natural gas lines are 
buried after the gas is metered (sales line).  All aboveground piping is included on the facility 
diagrams.  Underground piping (gas sales lines) is not shown on the facility diagrams, as it 
would be difficult to represent the exact location of buried piping.   
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4.0 TANK AND FLOW LINE CONSTRUCTION [40 CFR 112.9(c)(1) and (4)] 


All containers used for the storage of POL must be constructed of materials compatible with the 
materials that will be stored in each container.  Storage tanks are cylindrical in shape, and 
constructed of steel to American Petroleum Institute (API) specifications.  Tanks are painted to 
inhibit corrosion. The total volume of the tanks is sufficient for normal inflow rates considering 
the time between lease operator visits.  Tanks are equipped with equalizer lines of adequate size 
for normal inflow rates.  Each oil tank is equipped with an over-pressure or relief valve (vent) to 
protect against excessive internal pressure. 


Flow lines are designed for material compatibility, are able to withstand anticipated operating 
pressures, are protected from corrosion, and have sufficient insulation.  Any buried gas lines are 
buried a minimum of 3 feet on crop lands to prevent external damage. 


Collection rates should be measured upon installation to ensure that production and water tanks 
are of adequate size to prevent overflow in the event that the pumper is not able to perform 
regularly scheduled rounds. In some cases, at newer installations, a second holding tank may be 
installed with oil/water level equalizing lines.  Oil/water level equalizing lines will allow the first 
tank to overflow into the second tank if water levels reach the top of the first tank.  Each tank is 
equipped with vacuum protection (venting) adequate to prevent container collapse during a 
pipeline run or oil transfer from the container. 
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5.0 SPILL PREVENTION, RESPONSE, AND CLEANUP [40 CFR 112.7(a)(3)] 


5.1 SPILL PREVENTION [40 CFR 112.7(a)(3)(ii) and 40 CFR 112.7(a)(3)(iii)] 


The following sections describe potential spill hazards associated with each element of the 
equipment.  In the event of an overflow or rupture, spills and overflows must be contained and 
cleaned up upon discovery.  The cause of any spills, leaks or overflows must be identified and 
repaired as soon as practicable and processes modified if the release is process related. 


Specific information on direction of flow can be found in Appendix D (Site-Specific 
Information).  Spill rates are highly variable and dependent upon the type of equipment failure, 
operating pressures, and current production rates (which change over time and may be 
programmed on an intermittent basis).  In the event of a release, the flow rate would vary, up to 
the total volume of the largest container stored on site over a one-minute period (catastrophic 
tank rupture). 


5.1.1 Valves 


Valves can be moved into the open position by cattle.  This occurrence can be prevented by 
removing valve handles or locking valves when livestock are present.  Sites that are located in 
cattle grazing areas are enclosed by fencing to prevent these occurrences. 


5.1.2 Loading Procedures 


Small drips at the terminus of the load line are common.  These drips should be prevented with 
the implementation of valve maintenance and careful loading procedures by crude oil haulers. 
Pumpers should report careless or inadequate hauling procedures to their supervisor.  Catch 
buckets or drip pans can be installed to collect such drips from the load line.  However, because 
this practice can result in overflow of the drip pan, especially during storm events, drip pans 
must be checked and emptied regularly. 


Aboveground storage tanks at the sites are currently surrounded by metal or earthen berms. 
Load line valves and drain valves are located at the base of the aboveground steel tanks.  In the 
event of a failure of the load line valve or drain line valve, the entire content of the tank would 
drain. Therefore, it is recommended that load line connections for all tanks be located within the 
secondary containment.  Any spill generated from transfer of liquids, regardless of the spill 
location, must be cleaned up upon discovery and the cause of the spill determined.  In the event 
of a leaking valve, the valve will be repaired as soon as practicable. 


To minimize spills and leaks at the system, haulers are present at all times during the loading 
process. 
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5.1.3 Removing Excess Water from Production Tanks 


Releases can occur if the drain line valve from the production tanks is left open after draining 
excess water from the bottom of the production tanks prior to sale of the product.  If left open too 
long, condensate or oil may be released from the drain line to the environment.  This event 
should be prevented by careful observation during such operations.  Pumpers must not leave a 
production site when draining water from production tanks. 


5.1.4 Tank Overflow 


Overflows may occur if tank capacity is not sufficient and product levels are not regularly 
checked. At many production sites, two tanks are installed and connected so that the second tank 
will receive production when the first tank is full.   


Additionally, tank overflows are more likely during the initial stages of production from a well. 
Special care should be exercised during this time as production rate is higher and may be more 
variable. 


5.1.5 Tank Leaks or Ruptures 


Tank leaks or ruptures are an uncommon cause of spill events.  Leaks should be prevented by 
regular inspections for corrosion, seam failure, and gasket integrity at the clean-out access plate. 
Ruptures may be associated with lightening strikes (tanks should be grounded to minimize 
lightening damage) or explosions (smoking and other ignition sources must be kept away from 
tank batteries). 


5.1.6 Separators, Knockout Tanks, and Heater Treaters 


Separators, knockout tanks, and heater treaters are pressure vessels, and releases are most 
commonly associated with a “pop-off” valve.  This may result in a mist sprayed over a wide area 
rather than a fluid flow into the general vicinity of the vessel. 


There are four safety prevention features on each separator.  Three of these features are 
automatic, and one is manual.  Should the pressure on the system exceed the safe working 
capacity of the unit, two pressure relief valves and a high/low switch would activate.  The 
high/low switch would shut the system down and shut in the well.  In the event of a dramatic 
pressure drop due to a rupture, the high/low switch would again activate and shut off the system. 
The fourth safety feature is the manual choke valve, which can be used to stop any liquid from 
entering the separator. 


5.1.7 Flow Lines and Piping [40 CFR 112.9(d)(3)] 


Flow lines and piping at production sites can be sources for releases.  The quantity and rates of 
such events will vary according to failure mode, operating pressures, current production rates, 
and duration of the release. 
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All production pipelines are located above ground and are equipped with insulation. 
Aboveground piping and fittings at production sites are regularly inspected for signs of corrosion 
and leakage. 


5.2 RESPONSE [40 CFR 112.7(a)(3)(iv)] 


In the event of a leak or overflow, all valves will be closed and the system shut down to prevent 
additional releases while response procedures are initiated.  When a spill occurs outside of the 
containment, or in the event of a large or catastrophic release, personnel should take the 
necessary precautions to contain the spill to the property. 


Immediate notification to designated GPC personnel is the key to effective spill and release 
containment and control.  Such notification also allows the company to promptly report a spill 
event to appropriate government agencies, in accordance with applicable regulatory 
requirements. 


Upon discovery, all spills and releases of natural gas, crude oil, condensate, produced water, 
drilling fluids, methanol, well treatment chemicals, or associated wastes must be immediately 
reported to the Production Superintendant. If the Production Superintendant cannot be reached 
the pumper should contact the Production Foreman.  The Production Superintendant is 
responsible for notifying the Production Foreman who is responsible for notifying the EHS 
Supervisor. During any event where the Production Superintendant and Forman cannot be 
reached, the EHS Supervisor should be contacted directly.  In the event that the EHS Supervisor 
cannot be contacted, notification shall be made to the Vice President of the company.  Contact 
numbers are included in the Internal Emergency Notifications table located in Appendix A 
(Table A-1). 


The EHS Supervisor is responsible for mobilizing appropriate spill response, containment, and 
control manpower and equipment in accordance with the Contingency Plan presented in 
Appendix C of this Plan. 


In the event a spill impacts surface water, the EHS Supervisor is responsible for the initial spill 
report, by telephone, to the National Response Center, immediately after discovery of the spill, 
as described on Table A-2 included in Appendix A.  Spills may also be reported to the National 
Response Center at the following web address:  http://www.nrc.uscg.mil/reporttxt.htm.  The EHS 
Supervisor must also complete the Incident Report forms provided in Appendix B and report to 
state and local agencies as appropriate. 


Any release that could potentially affect the waters of the State must be reported to the Utah 
Water Quality Division. This includes areas where groundwater is shallow. 


In the occurrence of a major undesirable event, the Utah Division of Oil, Gas, and Mining 
(UDOGM) must be notified immediately (801-538-5340, after hours 801-243-9466).  Minor 
undesirable events can be reported the following morning.  A major event is defined by the 
UDOGM is an event meeting one or more of the descriptions below: 
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 Leaks, breaks or spills which result in the discharge of more than 100 barrels of liquid; 


 Equipment failures or accidents which result in the flaring, venting, or wasting of more 
than 500 million cubic feet of gas; 


 Any fire which consumes the volumes shown above; 


 Any spill, venting, or fire, regardless of the volume involved, which occurs in a sensitive 
area stipulated on the approval notice of the initial Application for Permit to Drill (APD) 
for a well, e.g., parks, recreation sites, wildlife refuges, lakes, reservoirs, streams, urban 
or suburban areas; 


 Each accident which involves a fatal injury; or 


 Each blowout or loss of control of a well. 


Complete written reports of undesirable events should be submitted on the Utah Division of Oil, 
Gas, and Mining Form 9, Sundry Notices and Report on Wells or by using the division's Incident 
Report Form, as soon as conclusive information is available. 


5.3 CLEANUP AND DISPOSAL [40 CFR 112.7(a)(3)(v)] 


The EHS Supervisor will handle clean up and disposal of spilled materials in accordance with 
regulatory requirements.  Exploration and production waste is not considered a hazardous waste, 
therefore, oil-contaminated soil may be disposed of at a permitted landfarm, or it may be taken to 
a permitted landfill.  [Note: The landfarm or landfill will need to be contacted to ensure that the 
material can be accepted.] 


If assistance is needed, a response contractor (Appendix A, Table A-1) will be called.  In the 
event the material can be salvaged, the vacuum truck contractor will be notified. 
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6.0 FLOW DIRECTIONS [40 CFR 112.7(b)] 


The surface water runoff directions shown on the diagrams included in Appendix D are based on 
the topography surrounding each site.  The sites are located in Uintah and Duchesne counties, 
Utah. Two sites are located on private property and the remaining sites are located on Federal 
land [Bureau of Land Management (BLM) land].  The surrounding topography is varied and 
sites are generally located on rangeland. 


The ground surrounding all sites is leveled at the time of installation to provide a stable base for 
the equipment.  The even surface also prevents runoff from the site.  In most locations, water 
pools at the site from surrounding areas.  Given that the sites are leveled, it is unlikely a spill or 
leak would migrate from the area.   


All sites are located in the Green River Basin which is part of the Upper Colorado River Basin. 
Surrounding water courses include drainages and washes that lead to the Green River.  The 
approximate distance and direction to the nearest watercourse is included in each site-specific 
table in Appendix D. 
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7.0 CONTAINMENT [40 CFR 112.7(c) and 40 CFR 112.9(c)(2)] 


Each site must have containment sufficient to prevent spills from leaving the property.  Berms 
are required around all tanks, sufficient to contain the shell capacity of the largest container 
located within the containment plus sufficient freeboard for precipitation.  The rainfall from a 
25-year, 24-hour storm in Roosevelt, Utah is 2.0 inches.  Construction of new containments or 
berms, or repairs to existing berms should be completed with sufficient allowance for a 
minimum of 2.0 inches of precipitation.  Corrective actions are provided on the Professional 
Engineer Certification Page for each facility included in Appendix D.  For any containment with 
a capacity under 110 percent of the largest container within the berm, a corrective action is 
required. The Professional Engineer Certification for each facility is contingent upon completion 
of these corrective actions within 6 months of the facility’s plan certification date. 


Containment calculations are presented in Appendix D (Site-Specific Information).  For earthen 
berms, measurements were taken from the inside of the berm at mid-slope.  For facilities with 
odd shaped (not rectangular) berms, an equivalent length and width are included in the table.   


The formula for calculating the empty containment volume is as follows: 


(H)*(L)*(W1) 


H=Height 
L=Length 
W=Width 


The corrected volume presented in the table on the Tank Information and Containment 
Calculations page for each facility included in Appendix D, is equal to the volume displaced by 
raised pads or tanks other than the largest tank located within the berm. 


Containment is provided for GPC production and water tanks by either an earthen or metal berm.  
Containment for all separator units is provided by separator housing and releases due to tank 
leaks or ruptures will be immediately contained by the separator house.  Because these structures 
enclose the separator units, over 100 percent containment is provided and additional containment 
volume for precipitation is not required.  Additional calculation for the separator houses is not 
provided in the calculations table provided for each facility in Appendix D. 


Containment or spill cleanup materials must be available at the loading area.  Drain pipes should 
be located within the containment, or drip pans should be made available under load lines that 
extend outside of containment.  Vacuum truck operators are equipped with secondary 
containment materials to clean up the majority of small leaks, spills, or drips that might occur 
during unloading of the tanks. 
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GASCO PRODUCTION COMPANY 

Spill Prevention, Control, and Countermeasure Plan
 


Uintah and Duchesne Counties, Utah
 


8.0 DEVIATIONS [40 CFR 112.7(d)] 


This Plan does not deviate from the SPCC Plan requirements of 40 CFR 112. 


An Oil Contingency Plan has been prepared and is included in Appendix C as a best 
management practice. 
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GASCO PRODUCTION COMPANY 

Spill Prevention, Control, and Countermeasure Plan
 


Uintah and Duchesne Counties, Utah
 


9.0 	 INSPECTIONS AND TANK TESTING [40 CFR 112.7(e) and 40 CFR 112.9(d)] 


Annual inspections will be conducted by the EHS Supervisor or his designee, and will be kept on 
file for three years.  Additionally, pumpers and roustabouts, as part of their regular routine, are 
responsible for inspecting production facilities for compliance with this Plan.  The SPCC 
Inspection Form is located in Appendix B of this Plan.  In the event of a leak, the line or tank 
will be tested after repairs have been made. 


Pressure tests are conducted in response to rapid production drop-offs as indicated by gas meter 
readings or production tank measurements.  Flow line routes are walked during regular site visits 
and during the annual SPCC inspection process. 


When necessary, tank testing techniques should be performed in accordance with the Steel Tank 
Institute Standard for Inspection of Aboveground Tanks (SP001). 


Facility personnel must inspect the following items and equipment on a regular basis: 


 Facility containment and drainage; 


 Facility bulk storage containers; 


 Facility piping; 


 Facility transfer operations; and 


 Pumping equipment. 


9.1 	 FACILITY CONTAINMENT AND DRAINAGE INSPECTIONS [40 CFR 
112.9(c)(3)] 


9.1.1 	Berms/Rainwater 


Earthen berms will be inspected for adequate capacity, erosion, and oil or water accumulation. 
Steel berms will be inspected for damage including corrosion of supports and structural damage. 
Concrete berms and portable containment will be inspected for leaks, cracks, or other signs of 
failure. Accumulations of liquid will be removed from bermed areas.  If the liquid is from one of 
the tanks, the source will be found and repaired.  Rainwater that collects in portable or lined 
containment will generally evaporate.  If a substantial amount of precipitation collects within 
portable or lined containment, the vacuum truck service will be called to remove the 
precipitation to maintain sufficient capacity of the containment.  Any oil that accumulates on the 
surface of the precipitation will be collected and disposed in accordance with regulatory 
requirements or recycled. 
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Spill Prevention, Control, and Countermeasure Plan
 


Uintah and Duchesne Counties, Utah
 


9.1.2 Ditches and Waterways 


Drainage ditches in and around the facility, irrigation ditches, roadside ditches, watercourses, 
ponds, etc. will be inspected for oil accumulations on a regular basis.  If evidence of a spill is 
detected, the source will be found and stopped.  An earthen dam or other suitable containment 
will be constructed, and the oil will be removed by vacuum truck or skimming.  The material 
will be transported to a permitted disposal facility. 


9.2 FACILITY BULK STORAGE CONTAINERS [40 CFR 112.9(c)] 


9.2.1 Tanks 


All liquid storage tanks (including crude oil, saltwater, methanol, fuel, treatment chemicals, lube 
oil, etc.), except fresh water tanks, and associated piping will be visually inspected for leaks, 
overflows, and signs of potential problems.  Special emphasis will be placed on the inspection of 
bottom seams, patches, flanges, piping connections, sight glasses, and other openings.  The 
foundation for each tank will also be inspected.  Washout and animal holes can cause the 
foundation to shift and lead to the unstable installation of a tank. 


9.2.2 Line Heaters, Separators, Knockout Tanks, and Heater Treaters 


Line heaters, separators, knockout tanks, and heater treaters should be visually inspected. 
Valves, fittings, inspection plates, and sight glasses should be carefully inspected for leaks. 
Vents on glycol units should be inspected for excessive liquid carryover.   


9.2.3 Pressure Relief Valves 


Pressure relief valves on equipment should be checked for leaks, evidence of leaks, and any 
signs of failure. 


9.3 FACILITY TRANSFER OPERATIONS [40 CFR 112.9(d)] 


9.3.1 Valves 


All flange joints, valve glands and bodies, drip pans, pipe supports, and bleeder and gauge valves 
will be inspected on a regular basis for leaks.  Valves should be in their proper position and 
locked or sealed, as appropriate. 


9.3.2 Flow lines and Piping 


Flow lines, injection lines, gathering lines, gas lift lines, and other piping in and around batteries, 
separation facilities, saltwater handling facilities, etc. will be inspected for leaks and evidence of 
spills. Lines not visible from the road will be walked periodically. 
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Uintah and Duchesne Counties, Utah
 


9.3.3 Drip Pans 


The liquid level in drip or drain pans should be checked and emptied as necessary.  Sufficient 
freeboard must be allowed for precipitation.  In some instances, closed top drip pans may be 
more appropriate. 


9.4 PUMPING EQUIPMENT 


Lube oil storage tanks and the piping systems should be inspected.  This includes visually 
inspecting for leaks around tanks, pumps, and fittings on the piping or tubing. 
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Spill Prevention, Control, and Countermeasure Plan
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10.0 PERSONNEL TRAINING [40 CFR 112.7(f)] 


Oil handling personnel are trained in the following SPCC related topics: 


 Spill control equipment;  


 Equipment operation and maintenance; 


 Containment, vessel, tank, and piping inspection and maintenance;  


 Spill response, containment, and clean-up;  


 Company policies on reporting and responding to spills; and  


 The contents of this Plan, including site-specific information. 


The EHS Supervisor provides SPCC compliance training to all oil handling personnel on an 
annual basis.  Additional tailgate sessions are held as needed before and during certain jobs to 
review spill potential, necessary precautions, and appropriate responses.  An example SPCC 
training record form is included in Appendix B. 


Pumpers are responsible for discharge prevention at their respective facilities and are responsible 
for reporting operational, maintenance, and spill prevention issues to facility management. 
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11.0 LOADING RACK/AREA CONTAINMENT [40 CFR 112.7(h)] 


Loading racks are not present at any of the facilities.  


Vacuum truck service operators remain on site during loading of the product.  Vacuum truck 
service operators remain in visual contact of the equipment at all times.  The operator is 
responsible for inspecting all connecting lines for leaks and drips prior to departure. 
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12.0 BRITTLE FRACTURE REQUIREMENTS [40 CFR 112.7(i)] 


If a field constructed container undergoes a repair, alteration, reconstruction, or change in service 
that might affect the risk for discharge or failure due to brittle fracture or other catastrophe, the 
container must be evaluated for the risk of failure due to brittle fracture or other catastrophe. 
This evaluation may be performed using hydrostatic or pressure testing.  If necessary, GPC must 
take the appropriate action to repair or replace the container.  There are no field-constructed 
containers at any of the tank batteries. 
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13.0 CONFORMANCE TO OTHER REQUIREMENTS [40 CFR 112.7(j)] 


Tank construction and operation must conform to state and local requirements, including all 
applicable Uniform Fire Code (UFC) regulations and local fire codes. 


Tank battery construction and containment must be constructed and operated in accordance with 
the UDOGM Rules and Regulations, and BLM requirements.  Site security diagrams have been 
included as part of this Plan. 
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GASCO PRODUCTION COMPANY 

Spill Prevention, Control, and Countermeasure Plan
 


Uintah and Duchesne Counties, Utah
 


TABLE A-1 



INTERNAL EMERGENCY NOTIFICATIONS 



Production Superintendent – Jesse Duncan 
Cell Phone......................................................................................................................... (435) 828-1221 

Home ................................................................................................................................. (435) 722-0150 



Production Foreman – Scott Duncan 
Cell Phone......................................................................................................................... (435) 823-4800 

Home ................................................................................................................................. (435) 454-3032 



EHS Supervisor – Roger Knight 
Direct Office. .................................................................................................................... (303) 996-1803 

Cell Phone......................................................................................................................... (720) 810-3850 



V.P. Operations – Chuck Wilson 
Direct Office. ................................................................................................................   (303) 966-1801 

Cell Phone......................................................................................................................   (720) 530-1057 



EMERGENCY RESPONSE CONTRACTORS 


Jake Huffman Enterprises, Backhoe:  Earthwork 
Office ................................................................................................................................ (435) 823-2261 



Nebecker Trucking, Water Services 
Office ................................................................................................................................ (435) 823-6157 



Dennis Jensen, General Services 
Office ................................................................................................................................ (435) 823-6590 
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Spill Prevention, Control, and Countermeasure Plan
 


Uintah and Duchesne Counties, Utah
 


TABLE A-2 



NOTIFICATION OF OUTSIDE PARTIES,
 
PUBLIC SAFETY OFFICIALS, AND GOVERNMENT AGENCIES 



PUBLIC SAFETY NOTIFICATION
 


Fire/Police/Rescue. ............................................................................................................................. 911 



Uintah Sherriff Business Office. .................................................................................. (435) 789-2511 

     Or .........................................................................................................................(435) 781-5409 

     24 Hours ...............................................................................................................(435) 789-4222 



Duchesne County Sheriff’s Department .................................................................... (435) 738-0196 

     Or .........................................................................................................................(435) 722-4444 



Uintah Fire District, Jeremy Raymond 
Office ........................................................................................................................(435) 781-4964 

Cell Phone .................................................................................................................(435) 828-6541 



Duchesne County Fire & Emergency Management ................................................ (435) 738-1181 



Hospital 


Ashley Regional Medical Center.................................................................................... (435) 789-3342 

150 West 100 North 

Vernal, UT  84078 



GOVERNMENT AGENCY NOTIFICATIONS – VERBAL 


National Response Center ............................................................................................. (800) 424-8802 

 (24 hr/day-7 days/week)
 
U.S. Environmental Protection Agency Region 8 

Emergency Hotline ........................................................................................................... (800) 227-8917 

or ........................................................................................................................................ (303) 312-6312 



Utah Department of Environmental Quality, Division of Water Quality 
(Spill Reporting Line - 24 hr/day-7 days/week) ............................................................. (801) 536-4123 



Utah Division of Oil, Gas, and Mining
Phone ................................................................................................................................. (801) 538-5340 

After Hours (major undesirable events only).................................................................. (801) 243-9466 



A-2 








 
  


 


 
 


  
 


 
 


 
 


 
 


 
 


      
 


 
 


 





 



 







 





 










GASCO PRODUCTION COMPANY 
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TABLE A-2 (Continued) 



NOTIFICATION OF OUTSIDE PARTIES,
 
PUBLIC SAFETY OFFICIALS, AND GOVERNMENT AGENCIES 



GOVERNMENT AGENCY NOTIFICATIONS – VERBAL
 


Local Emergency Planning Committee (LEPC) 


Uintah County 
Mechelle Miller, Office of Emergency Mgmt. 
152 East 100 North 
Vernal, Utah 84078 
Phone ................................................................................................................................. (435) 781-5466 


Duchesne County 
Mike Lefler, Director and Chairman 
P.O. Box 228 
Duchesne, Utah 84021 
Phone ................................................................................................................................. (435) 738-1181 
Mobile ............................................................................................................................... (435) 822-2417 



GOVERNMENT AGENCY NOTIFICATIONS – WRITTEN 


Utah Department of Environmental Quality 
P.O. Box 144870 
Salt Lake City, Utah 84114-4870 


Utah Division of Oil, Gas, and Mining 
P.O. Box 145801 
Salt Lake City, Utah 84114-5801 
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GASCO PRODUCTION COMPANY 

Spill Prevention, Control, and Countermeasure Plan
 


Uintah and Duchesne Counties, Utah
 


SPILL RESPONSE NOTIFICATION FORM 
GASCO PRODUCTION COMPANY 


Reporter’s Last Name:  First:  M.I.:
 
Reporter’s Title/Position: 



INCIDENT DESCRIPTION
 


Date and Time of Discharge: 



Material Discharged: 



Quantity Discharged (with units): 


Container Type (Container Failure?): 


Material Released in Water? If so, quantity (include units): 


Media Affected:  Soil_____  Water_____  Other (list) 


Spill Location: 


Nearest City: 


Source and Cause of Incident: 


Responsible Party’s Name: 


Responsible Party’s Address / Phone: 


IMPACT 
Number of Injuries: Number of Deaths: 


Were there Evacuations:  (Y/N)?  If yes, the number of people evacuated: 


Was there any damage: (Y/N)?  If yes, describe damage including the medium 
affected and the approximate dollar amount of damage.  (Be complete): 
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Spill Prevention, Control, and Countermeasure Plan
 


Uintah and Duchesne Counties, Utah
 


SPILL RESPONSE NOTIFICATION FORM (Continued) 
GASCO PRODUCTION COMPANY 


RESPONSE ACTION
 


Actions taken to Correct, Control, or Mitigate Incident: 



CALLER NOTIFICATIONS 


___National Response Center ___Fire/Rescue 


___EPA ___Hospital 


___State Agency ___Other (list)  


RESPONSE CONTRACTOR
 


List names and phone numbers of spill response contractors contacted:
 


ADDITIONAL INFORMATION
 


Any information about the incident not recorded elsewhere in the report?: 



NOTE: DO NOT DELAY NOTIFICATION (INTERNAL OR EXTERNAL) PENDING 
COLLECTION OF ALL INFORMATION. 
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SPCC ANNUAL INSPECTION FORM 


FACILITY INFORMATION:  


Name:________________________________________________________________________ 
Location:_____________________________________________________________________ 


INSPECTION DATE:  INSPECTED BY: 


CONDITION OF: 


STORAGE AREAS/TANKS 
Bulging or over pressured tanks/drums? Yes No 
Tanks/drums rusted/eroded/damaged? Yes No 
Evidence of leaks from tanks/barrels, pipes or valves? Yes No 
Staining on tanks/barrels? Yes No 
Comments:  


STORAGE CONTAINMENT 
Standing liquid in containment/storage area?  Yes No 
Evidence of spills in containment/storage areas? Yes No 
Storm water present in containment/storage area? Yes No 
Sheen on storm water in containment/storage area? Yes No 
Comments:  


LOADING AND UNLOADING AREA 
Evidence of spills in the loading/unloading area? Yes No 
Storm water present in containment/storage area? Yes No 
Sheen on storm water in containment/storage area? Yes No 
Comments:  


SECONDARY CONTAINMENT 
Erosion of containment?  Yes No 
Containment damaged? Yes No 
Containment adequate for volume of largest tank/barrel/container?  Yes No 
Sheen on storm water in containment/storage area? Yes No 
Comments:  
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SECURITY MEASURES: (E&P facilities exempt) 
Does the facility need security? Yes No 
Does the facility have lighting? Yes No 
Does the facility have fence? Yes No 
Does facility have gate? Yes No 
Comments:  


IF THERE HAS THERE BEEN CHANGE IN THE DESIGN, CONSTRUCTION,
 
OPERATION OF THE FACILITY, THE SPCC PLAN MUST BE REVISED WITHIN SIX (6) 

MONTHS OF THE CHANGE.
 


Date of change: 

Date SPCC Plan needs to be updated: 



Diagram of facility, facility changes if needed 
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PERSONNEL SPILL PREVENTION TRAINING LOG 



GASCO PRODUCTION COMPANY 



(Oil-handling personnel must be trained at least once a year in the prevention of oil discharges; 
discharge procedure protocols; applicable pollution control laws; general facility operations; and 
the contents of this Plan.) 


SIGN IN SHEET 


TOPICS DISCUSSED:__________________________________________________________ 


(Note: Required topics must include the facility SPCC Plan.) 


NAME (please print) COMPANY/POSITION TELEPHONE/EXT. 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 


Instructor:   Date: 
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OIL CONTINGENCY PLAN 



SPILL RESPONSE GUIDELINES
 


Procedures to be observed during any spill response: 


A. Implement spill-reporting procedures. 


B. Do not smoke and remove possible ignition sources. 


C. Restrict access to the spill area by roping or barricading the 	entire spill area and 
establishing one easily controlled point of entry. 


D. Establish reliable communication between persons entering the spill area and those 
remaining outside. 


E. Establish a “buddy system” and rescue mechanism. 


F. 	Unless the spill involves a known substance, approach with the assumption that the 
material is extremely hazardous. 


G. Always approach a spill site from upwind with a predetermined escape route established. 


H. If unidentified fuming liquids or gases are present, do not approach the area without 
assistance or without a breathing apparatus. 


I. 	 Avoid contact with the spilled material. 


J. 	Use construction equipment to form temporary dikes or barriers to prevent spill 
movement toward any waterway.  If spill enters waterway, use oil booms to contain slick.  
Use skimmers and absorbent materials to remove. 


K. Use vacuum truck to pick up free product in containment berm	 surrounding oil 
production tanks. 


L. Excavate all petroleum-contaminated soil. 	 Petroleum-contaminated soils are to be 
remediated on site, or hauled to a commercial land treatment facility. 
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TECHNIQUES FOR CONTROLLING OIL DISCHARGES (LAND & WATER) 


PURPOSE 


In spite of precautions taken, oil discharges can occur.  Since the location and magnitude of 
discharges can vary greatly, this section was written to furnish general guidelines and usable 
techniques for containment of cleanup operations. 


COUNTERMEASURES 


Upon discovery of an accidental discharge, the first action taken should be safeguarding of life 
and property. The next step should be finding the source of discharge and stopping additional 
loss of fluid. 


A. Controllable Discharge: 


In most cases, the amount of fluid being discharged is small and operations can be shut down to 
relieve oil line or flow line pressure while installing a saddle clamp.  If possible the oil should be 
transferred into another storage tank or holding tank. 


B. Catastrophic Discharge: 


The most damaging type of discharge usually occurs when a large volume of oil is discharged in 
a short period of time.  This is usually caused by ruptured tanks, equipment failure, or major 
power oil and flow line breaks. In such cases, the containment equipment and manpower should 
be concentrated well below the leading edge of the discharged oil.  This will ensure ample time 
for installation of containment dikes, dams, and equipment. 


C. Flammability: 


If discharged material is flammable and is located in a congested area, the local Fire and Police 
Departments should be notified immediately.  The Fire and Police Departments will initiate 
proper evacuation measures. 


CONTAINMENT & REMOVAL 


Immediate action to contain the discharged fluid is of the utmost importance.  It not only reduces 
the size of the area affected, it also reduces the cost of cleanup operations.  The successful 
handling of any oil discharge depends on four different operations: 


A. Containment; 


B. Removal; 


C. Disposal; and 


D. Cleanup. 
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MOBILIZATION 



A. The availability of equipment, material, and labor is very important.  	Depending on the 
terrain and size of the discharge, the following equipment may be needed; dozers, backhoe, 
tanks or vacuum truck, pumps, hose, booms, fencing, and sorbent materials.  The above 
mentioned equipment can be used in the construction of a skimming pond.  The use of 
several booms in conjunction with a skimming pond at the stream edge is shown in Figures 
C-1 through C-3. 


B. Expedient Booms: Described below are simple booms that can be constructed with materials 
available from local sources. 


1.	 Tie several bales of straw or hay (end to end) with steel wire.  This acts as a sorbent 
boom.  To use it as a containment-type boom, cover the bales with polyethylene sheets. 
The boom is attached to a cable and deployed across the stream.  Figure C-4 describes 
this boom. 


2.	 Logs or similar material can also be fastened together (end to end) and deployed across 
the water channel. Oil, however, passes more easily under this type of barrier.  This can 
be remedied by scattering floating sorbent materials in front of the barrier to help contain 
the oil. The barrier should be placed at a sharp angle (10o) to the direction of flow. 


3.	 Filter Fences: Filter fences can be used to control oil in ditches and streams where, 
generally, the water depth is four feet or less.  This type of containment is very useful 
since it uses materials available in more areas.  This fence can be constructed with 
chicken or hog wire or chain link fence. Steel or wooden posts can be used for support 
and hay or straw used for the filter. Posts are driven into the streambed 8 to10 feet apart 
and set at an angle to the current flow.  The wire fencing is then tied to the post, always 
allowing at least one-foot freeboard (wire above water level).  Then anchor the fence to 
each bank of the stream.  The straw or hay is broken out of the bales and spread over the 
water, the full width of the fence, for 15 to 20 feet back upstream.  The depth of the straw 
or hay should be a minimum of 6 inches thick.  In most cases, there should be a series of 
these filter fences constructed leaving adequate working space between fences.  These 
fences should always be continually maintained so the saturated straw or hay can be 
replaced as needed (Figure C-4). 


C. Flow Construction: It may be possible, where water flow volume is low, terrain permits, and 
sufficient time is available, to construct a catch basin in the stream channel or divert the 
water into holding ponds. This allows removal of oil by skimmers or vacuum trucks, etc. 


1.	 Siphon Dam: Figure C-5 illustrates two types of temporary catch basin construction using 
submerged pipe openings to carry water past the surface barrier, which retains the 
floating oil. Care should be taken in selection of pipe diameter or number of pipes used 
to ensure adequate discharge to prevent the dike from overflowing by trapped water. 
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REMOVAL OF OIL FROM WATER 



A. Ideally, oil removal will be a two-stage operation. 	 The first step is to consolidate the oil slick 
as much as possible.  Greater oil thickness allows more efficient use of skimming equipment. 
Oil recovered by this process can often be placed back into the production system and thus 
recovered. The second stage is to remove the remaining skim of oil.  This is done by 
covering the slick with floating sorbent materials and retrieving the saturated materials by 
hand. 


B. Practically, oil is diverted to the most suitable or accessible point where removal equipment 
can be located. Wind and water currents can be used to help float the oil into pockets for 
removal.  However, wind and water currents can also hinder the operation.  Always be aware 
of these two factors. 


TREATING AGENTS 


A. Oil spill treating agents are generally classified as dispersants, collecting agents, sinking 
agents, burning agents, or gelling agents. 


B. Chemical agents are not allowed to be used without prior approval of the EPA. 


C. GPC does not keep these chemical agents on hand and does not intend for them to be used on 
any oil spill unless approval is first received from management and then subsequent approval 
is received from the EPA. 


FINAL CLEANUP 


A. The final cleanup phase is to remove the oil stains on banks and vegetation bordering the 
spill area. If permission is given and the residual material is combustible, the remaining oil 
can be burned. The remaining contamination can be picked up by heavy equipment and 
removed to a disposal site. 


B. In order to protect the shoreline, it may be necessary to strip the oil from vegetation by hand 
or flush with water into a holding pond. 


DISPOSAL OF OIL AND SORBENT MATERIALS 


Contact the GPC EHS Supervisor who will determine what samples need to be taken and will 
evaluate what disposal options are best for the particular site. 
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Appendix D – Site-Specific Information
 
Index by Site Name 



Site Name 
Certification 


Date 
County Section Township Range 


DESERT SPRINGS STATE 21-36-9-18 7/14/2010 Uintah 36 9S 18E 


DESERT SPRINGS STATE 23-36-9-18 7/14/2010 Uintah 36 9S 18E 


DESERT SPRINGS STATE 34-36-9-18 7/14/2010 Uintah 36 9S 18E 


DESERT SPRINGS STATE 41-36-9-18 7/14/2010 Uintah 36 9S 18E 


FEDERAL 11-21-9-19 7/14/2010 Uintah 21 9S 19E 


FEDERAL 11-22-9-19 7/14/2010 Uintah 22 9S 19E 


FEDERAL 13-18-9-19 7/14/2010 Uintah 18 9S 19E 


FEDERAL 14-18-2 #1 7/14/2010 Uintah 18 10S 18E 


FEDERAL 21-6-10-19 7/14/2010 Uintah 6 10S 19E 


FEDERAL 22-30-10-18 7/14/2010 Uintah 30 10S 18E 


FEDERAL 23-12 #1 7/14/2010 Uintah 12 10S 17E 


FEDERAL 23-21-9-19 7/14/2010 Uintah 21 9S 19E 


FEDERAL 23-29 #1 7/14/2010 Uintah 29 9S 19E 


FEDERAL 23-30-9-19 7/14/2010 Uintah 30 9S 19E 


FEDERAL 24-20-9-19 7/14/2010 Uintah 20 9S 19E 


FEDERAL 24-31-9-19 7/14/2010 Uintah 31 9S 19E 


FEDERAL 24-7 #1 7/14/2010 Uintah 7 10S 18E 


FEDERAL 31-21-9-19 7/14/2010 Uintah 21 9S 19E 


FEDERAL 31-29 7/14/2010 Uintah 29 9S 19E 


FEDERAL 32-31-9-19 7/14/2010 Uintah 31 9S 19E 


FEDERAL 34-29 7/14/2010 Uintah 29 9S 19E 


FEDERAL 41-31-9-19 7/14/2010 Uintah 31 9S 19E 


FEDERAL 42-29-9-19 7/14/2010 Uintah 29 9S 19E 


FEDERAL 43-30-9-19 7/14/2010 Uintah 30 9S 19E 


FEDERAL 44-20-9-19 7/14/2010 Uintah 20 9S 19E 


GATE CANYON 31-21-11-15 7/14/2010 Duchesne 21 11S 15E 


GATE CANYON 41-19-11-16 7/14/2010 Duchesne 19 11S 16E 


GATE CANYON STATE 41-20-11-15 7/14/2010 Duchesne 20 11S 15E 
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Uintah and Duchesne Counties, Utah
 


Appendix D – Site-Specific Information
 
Index by Site Name (Continued) 



Site Name 
Certification 


Date 
County Section Township Range 


LAMB TRUST 24-14-9-19/ 
LAMB TRUST 14-14-9-19 


7/14/2010 Uintah 14 9S 19E 


LAMB TRUST 24-22-9-19 7/14/2010 Uintah 22 9S 19E 


LITTLE DESERT FEDERAL 43-24-3 #1 7/14/2010 Uintah 24 10S 17E 


LYTHAM FEDERAL 22-22-9-19 7/14/2010 Uintah 22 9S 19E 


RBU 12-12D 7/14/2010 Uintah 12 10S 18E 


RYE PATCH FEDERAL 22-21 7/14/2010 Duchesne 11 11S 14E 


RYE PATCH FEDERAL 24-21 7/14/2010 Duchesne 24 11S 14E 


SHEEP WASH FEDERAL 11-25-9-18 7/14/2010 Uintah 25 9S 18E 


SHEEP WASH FEDERAL 12-25-9-18 7/14/2010 Uintah 25 9S 18E 


SHEEP WASH FEDERAL 21-25-9-18 7/14/2010 Uintah 25 9S 18E 


SHEEP WASH FEDERAL 31-25-9-18 7/14/2010 Uintah 25 9S 17E 


SHEEP WASH FEDERAL 32-25-9-18 7/14/2010 Uintah 25 9S 18E 


STATE 12-32-9-19 7/14/2010 Uintah 32 9S 19E 


STATE 24-16-9-19 7/14/2010 Uintah 16 9S 19E 


STATE 4-32B 7/14/2010 Uintah 32 9S 19E 


STATE 7-36A 7/14/2010 Uintah 36 9S 18E 


WILKIN RIDGE FEDERAL 12-4-11-17 7/14/2010 Duchesne 4 11S 17E 


WILKIN RIDGE FEDERAL 23-29-10-17 7/14/2010 Duchesne 29 10S 17E 


WILKIN RIDGE FEDERAL 34-17-10-17 7/14/2010 Duchesne 17 10S 17E 


WILKIN RIDGE STATE 12-32-10-17 7/14/2010 Duchesne 32 10S 17E 


WILKIN RIDGE STATE 24-32-10-17 7/14/2010 Duchesne 32 10S 17E 
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O.1 INTRODUCTION 
In response to public comments received on the Gasco Energy Inc. Uinta Basin Natural Gas 
Development Project Draft Environmental Impact Statement (EIS), the Bureau of Land 
Management (BLM) developed this long-term monitoring plan (monitoring plan) for water 
resources. This plan would be implemented as a joint effort between Gasco and BLM because 
some of the monitoring sites are already being monitored under the West Tavaputs Plateau 
Natural Gas Full Field Development Plan EIS and Record of Decision (BLM 2010a).  


O.1.1 MONITORING OBJECTIVES 


The overall objective of the monitoring plan is to document changes in water quality and quantity 
that could occur to Gasco project area streams (e.g., Nine Mile Creek, Pariette Draw), the Green 
River, groundwater, and springs over the life of the project (LOP). Monitoring data and reports will 
be shared with the Utah Division of Oil Gas and Mining (DOGM), the Utah Division of Water 
Quality (UDWQ) Groundwater Protection Section, and the UDWQ Watershed Management Section. 


To account for uncertainty associated with data available for the Gasco EIS, this monitoring plan is 
designed to detect any unanticipated impacts to water resources associated with the Gasco project. 
These unanticipated impacts are as follow:  


 Contamination of surface water and/or groundwater by accidental spills of fuels, lubricants, 
fluid used for hydraulic fracturing, produced petroleum products, evaporation pond fluid 
leakage to groundwater or surface water, downhole impacts to groundwater or surface water, 
and leakage from reserve pits 


 Increased sedimentation and turbidity of surface waters, which could lead to increased 
temperatures in Nine Mile Creek and further impairment of the beneficial use class 3A for 
cold water aquatic life  


 Increased sedimentation and turbidity of surface waters, which could contribute to 
impairments of the beneficial use class 4 for agricultural uses and class 3B for warm water 
aquatic life in Pariette Draw associated with selenium, boron, and salinity  


 Decreased flows from springs near development areas due to interception of groundwater by 
drilling operations 


 Changes in groundwater level in water supply wells near development area due to 
interception of groundwater by drilling operations 


It should be noted that, as disclosed in the Gasco EIS, none of these impacts are expected to occur. 
As disclosed in the Gasco EIS, the best management practices and applicant committee measures that 
were incorporated into the analysis should mitigate the potential for impacts to water resources. 


O.1.2 QUALITY ASSURANCE AND SAMPLING ANALYSIS PLANNING 


The first step in the implementation of this plan will be to develop a comprehensive quality assurance 
project plan (QAPP), including a comprehensive sampling analysis plan (SAP). Gasco will fund a 
qualified hydrologist (hereafter referred to as the hydrologist) to develop the QAPP and SAP. The 
QAPP will be developed using Environmental Protection Agency (EPA) guidance (EPA 2001) and 
will document the planning, implementation, and assessment procedures for the project, including 
sampling methods, laboratory procedures, data management and analysis, and reporting. The QAPP 
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will ensure data quality meets the required formats and standards that are required to be incorporated 
into the current UDWQ database. This step is necessary to ensure that data collected provide reliable 
detection of impacts to water resources in or downstream of the project area. The QAPP will be 
prepared prior to any sampling collection, including baseline sampling, prior to commencement of 
the project. Implementation of this plan will provide information for the BLM to identify, evaluate, 
document, and monitor direct, indirect, and cumulative impacts to water resources. This plan will 
also provide the BLM with the tools necessary to determine appropriate response and mitigation 
measures in the unlikely event of impacts to water resources. The QAPP will be reviewed by the 
BLM, EPA, and the State of Utah before being approved by the BLM. 


Prior to commencement of the Gasco project, baseline data will be collected in accordance with the 
QAPP and SAP for all parameters listed in Tables O-2, O-4, and O-6 for surface water, springs, and 
groundwater, respectively. Data will be collected from appropriate monitoring sites, as described in 
sections O.3.1, O.3.2, and O.3.3.  


O.2 SUMMARY OF EXISTING WATER QUALITY DATA FOR THE GASCO PROJECT 
AREA 


The Gasco Final EIS includes available existing water quality data for surface water and shallow 
groundwater in the project area. Surface water quality data have been collected for some parameters 
at two locations on Nine Mile Creek and three locations on Pariette Draw. In addition, the U.S. 
Geological Survey (USGS) and the State of Utah provide regular monitoring of the Green River 
downstream from the project area. No data are available for ephemeral streams in the project area.  


The surface water data collected consist of the following parameters:  


 Physical: pH, temperature, specific conductance, dissolved oxygen (DO), DO saturation, 
turbidity, salinity, and hardness 


 Nutrients: Inorganic nitrogen (nitrate plus nitrite), total phosphorus, orthophosphate, 
ammonia, and Kjeldahl nitrogen 


 Metals: Aluminum, arsenic, barium, cadmium, chromium, copper, iron, lead, manganese, 
mercury, nickel, selenium, silver, and zinc  


 Other: Alkalinity, bicarbonate, boron, calcium, carbonate, chemical oxygen demand, 
chloride, hydroxide, magnesium, sodium, potassium, sulfate, total organic carbon, total 
dissolved solids [TDS], and total suspended solids [TSS] 


Analyses of petroleum constituents (e.g., benzene, toluene, ethylbenzene, xylenes, methane, and 
hydrogen sulfide) have not been previously performed for either surface or groundwater, and 
therefore there are currently no existing data to compare to future water quality data. Because there is 
existing oil and gas development in the area, any anomalies identified in future samples could not be 
directly related to the Gasco EIS project without sufficient baseline samples. 


Flow measurements were made at four USGS continuous flow gaging stations located on Pariette 
Draw in the late 1970s and early 1980s. These include USGS gages 09307200, 09307290, 09307295, 
and 09307300. More recently, flow was measured on several occasions in conjunction with water 
quality sampling at the two Utah Storage and Retrieval (STORET) monitoring stations located on 
Pariette Draw.  
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Groundwater quality data have been collected for one shallow groundwater well (Gasco Well) in the 
Gasco project area, located in the Eight Mile Flat area (Section 29, Township 9 South, Range 18 
East). The well is approximately 300 feet deep with a depth to groundwater of approximately 75 feet. 
The data collected are limited to general water quality parameters, including TDS, pH, major cations 
(calcium, magnesium, sodium), major anions (bicarbonate, sulfate, chloride), several trace metals 
(iron and manganese), and dissolved gasses (carbon dioxide, hydrogen sulfide). 


O.3 MONITORING SITE SELECTION, TYPES OF MONITORING AND PROTOCOLS, 
AND MONITORING FREQUENCY 


O.3.1 SURFACE WATER MONITORING 


In addition to the existing data available for the project area, at least two but preferably three baseline 
surface water samples will be collected prior to commencement of the Gasco project. The baseline 
samples will include at least one sample collected under baseflow conditions, as defined in the 
QAPP. All surface water samples collected during the first year of sampling (including those 
collected after commencement of the Gasco project) will serve as the surface water quality baseline 
data against which potential impacts will be measured.  


Long-term monitoring of surface water quality will be conducted at the five existing Utah STORET 
surface water quality locations listed in Table O-1 and shown on Map O-1. The two sites on Nine 
Mile Creek are already being monitored under Appendix Q in the Final EIS West Tavaputs Plateau 
Natural Gas Full Field Development Plan (BLM 2010b). Data from those sites will be reviewed with 
additional data collected for this (Gasco) plan; however, no additional data beyond that collected for 
the West Tavaputs plan will be collected for the Gasco plan on Nine Mile Creek. Due to difficulties 
in testing the water quality of dry washes during storm events, a monitoring site on the Green River 
above (STORET 4937020) and below the project area (STORET 4933370) will be used to monitor 
any changes in water quality in the river below the project area. If possible, at least one storm event 
sample per year will be collected at four dry washes downstream of the project area: Sheep Wash, 
Desert Spring Wash, Sand Wash, and an unnamed wash draining to Nine Mile Creek from the 
project area (Map O-1). If the BLM determines that monitoring dry washes is not feasible, the 
monitoring above and below the project area will be used to assess water quality contributions from 
the project. 


Table O-1. Long-term Surface Water Quality Monitoring Stations for the Gasco Long-


term Water Resources Monitoring Plan 


Water Body STORET Number Station Name 
Pariette Draw  4933476 Below flood control (below Castle Peak Draw) 
Pariette Draw  4933480 1/3 mile above flood control dam (P 1000) 
Pariette Draw  4933440 1 mile above confluence with the Green River (P 2000) 
Nine Mile Creek  49333301  Below South Franks Canyon 
Nine Mile Creek  49333101  At mouth of Nine Mile Creek 
Green River  4933370 Above confluence with Nine Mile Creek 
Green River 4937020 Green River near Ouray 
1 These sites are already being monitored under the West Tavaputs Plateau EIS Long-Term Monitoring Plan for Water Resources 
(BLM 2010c). No new data will be collected under the Gasco monitoring plan; however, data will be shared between both plans for 
these two sites. 
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Map O-1. Gasco Final EIS map of sampling locations for surface water resources monitoring.  
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At each surface water monitoring site, field parameters will be measured, and a sample will be 
collected for analysis of the parameters listed in Table O-2. For all parameters, the detection 
limit for each individual analysis will be reported in a database.  


Table O-2. Parameters for Long-term Surface Water Monitoring 


Field and General 
Water Quality 
Parameters 


Trace Metals Other Inorganic 
Constituents 


Organic Constituents 


Total Alkalinity Aluminum Ammonia Volatile organic compounds1 
Temperature Arsenic Bicarbonate Semi-volatile organic 


compounds2  
Specific Conductance Barium Boron Radionuclides 
pH Cadmium Calcium Total petroleum hydrocarbons3 
DO Chromium Carbonate – 
Turbidity Copper Chloride – 
Dissolved Hardness Iron Magnesium – 
TDS Lead Nitrate + nitrite, total – 
TSS Manganese Phosphorus, total  – 
 Flow Mercury Potassium  – 
 – Nickel Sodium  – 
 – Selenium Sulfate  – 
 – Silver –   – 
 – Zinc –   – 
1 Volatile organic compounds will be analyzed using EPA Method 8260 or a fully equivalent standard method. Benzene will be 
analyzed at a detection limit of 1 microgram per liter or lower. 
2 Semi-volatile organic compounds will be analyzed using EPA Method 8270 or a fully equivalent standard method.  
3Total petroleum hydrocarbons will include, at a minimum, analysis for diesel-range organics and gas-range organics. 


Samples will be collected on a quarterly basis (one each in the winter, spring, summer, and fall), 
and one storm sample per year will be collected at each STORET site and the Green River site 
over the LOP. Storm events will be defined in the QAPP in terms of precipitation and/or flow. 
Flows at each site will be directly measured at the time each sample is collected. Depending on 
the magnitude of flow, measurements will be taken using the most appropriate method. 


O.3.2 SPRING MONITORING 


In addition to the existing data available for the project area, at least two but preferably three 
baseline spring water samples will be collected prior to commencement of the Gasco project. All 
spring water samples collected during the first year of sampling (including those collected after 
commencement of the Gasco project) will serve as the spring water quality baseline data against 
which potential impacts will be measured.  


Long-term monitoring of water quality at selected springs will be conducted at the two springs 
listed in Table O-3 and shown on Map O-2. The springs selected are located in the project area 
and have water rights associated with stock watering. 
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Table O-3. Long-term Spring Monitoring Locations 


Spring Name and Number Location 
Water Rights 


Number 
 Deserts Spring Section 18, Township 10 South, Range 18 East 47-1327 
 Unnamed Spring 1  Section 26, Township 11 South, Range 17 East  47-1119 


At each spring monitoring location, field parameters will be measured, flows will be measured, 
and a sample will be collected for analysis of the parameters listed in Table O-4. For all 
parameters, the detection limit for each individual analysis will be reported in a database. The 
inclusion of detection limits will allow for the accurate calculation of mean concentrations for 
parameters with large numbers of non-detect values. Samples will be collected on a quarterly 
basis (one each in the winter, spring, summer, and fall) at each spring over the LOP. 


Flows at spring locations will be measured as near to the spring source as possible; measurement 
methods will be the same as those described under surface water. If flow is too low for these 
methods, alternative methods to measure or estimate flow may be considered. 


Table O-4. Parameters for Long-term Spring Monitoring 


Field and General 
Water Quality 
Parameters 


Trace Metals Other Inorganic 
Constituents 


Organic Constituents 


Total alkalinity Aluminum Ammonia Volatile organic compounds1 
Temperature Arsenic Bicarbonate Semi-volatile organic compounds2  
Specific conductance Barium Boron Radionuclides 
pH Cadmium Calcium Total petroleum hydrocarbons3 
DO Chromium Carbonate – 
TDS Copper Chloride – 
Dissolved hardness Iron Magnesium – 
Flow Lead Nitrate+Nitrite, total  – 
 – Manganese Phosphorus, total  – 
 – Mercury Potassium  – 
 – Nickel Sodium  – 
 – Selenium Sulfate  – 
 – Silver –  – 
 – Zinc –  – 
1 Volatile organic compounds will be analyzed using EPA Method 8260 or a fully equivalent standard method. Benzene will be 
analyzed at a detection limit of 1 microgram per liter or lower. 
2 Semi-volatile organic compounds will be analyzed using EPA Method 8270 or a fully equivalent standard method.  
3 Total petroleum hydrocarbons will include, at a minimum, analysis for diesel-range organics and gas-range organics. 
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Map O-2. Gasco Final EIS map of sampling locations for groundwater resources monitoring.  
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O.3.3 GROUNDWATER MONITORING 


In addition to the one existing groundwater sample available for the project area, at least two but 
preferably three baseline groundwater water samples will be collected prior to commencement of 
the Gasco project. A monitoring network of wells with adequate spatial coverage will be selected 
by the hydrologist to establish baseline groundwater quality and to monitor future changes. 
Detailed monitoring protocols and final well selection will be identified in the QAPP and SAP 
prior to any drilling or construction of evaporation ponds.  


The purpose of the baseline monitoring network will be to 1) establish baseline groundwater 
quality for the major known aquifers in the area that could be impacted by drilling, 2) establish 
baseline groundwater quality for any freshwater aquifers and known drinking water sources in 
the area, and 3) establish monitoring points likely to be down-gradient of major project activities. 
All groundwater samples collected during the first year of sampling (including those collected 
after commencement of the Gasco project) will serve as the groundwater quality baseline data 
against which potential impacts will be measured. The following three types of monitoring wells 
will be considered for selection: 


1. Drinking water or stock use wells. The hydrologist will conduct a search of water rights 
within the area (via the Utah Division of Water Rights) for any water rights that are used 
for either drinking water or stock water. These could be wells, springs, or other diversion 
types. Following the database search, the hydrologist will conduct site visits of the 
potential monitoring points to verify that there is sufficient access and infrastructure to 
use the wells for semi-permanent monitoring. If monitoring points appear to be 
constructed in a manner that will allow for periodic sampling, the landowner will be 
contacted for permission to sample and for additional details regarding well construction 
(e.g., depth, screened interval, drilling logs).  


2. Existing monitoring well networks. The hydrologist will conduct a search of water rights 
in the area to identify any existing monitoring well networks. Following the database 
search, the hydrologist will contact owners and determine if these wells are accessible, 
determine the possibility of obtaining permission for sampling, and obtain additional 
construction details. 


3. Other non-potable wells. The hydrologist will identify additional non-potable wells in the 
area, likely through companies currently conducting oil and gas exploration, by directly 
contacting other oil and gas operators in the area. 


Long-term monitoring of groundwater quality will be conducted at three or four of the existing wells 
listed in Table O-5 and shown on Map O-2. These sites will be selected based on their feasibility for 
monitoring, distance from one another (sites will represent the subsurface resources throughout the 
project area) and their utility in providing information about freshwater resources in the project area.  


If access to a sufficient number of wells with good spatial distribution proves infeasible, shallow 
monitoring wells may be drilled in some areas to monitor potential freshwater resources.  


Given the programmatic nature of the Proposed Action, it is not possible to know at this time which 
of the wells listed in Table O-5 will be hydraulically down-gradient from individual gas production 
wells or evaporation ponds. During the permitting process for individual project elements, additional 
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site-specific monitoring may be required following selection of specific drilling or evaporation pond 
locations, or in response to conditions encountered during drilling activities.  


There are no delineated freshwater aquifers in the project area; however, identification of shallow 
freshwater aquifers could occur during site-specific drilling or construction of evaporation ponds. 
Additional monitoring points would be added to the monitoring network on a site-specific basis if 
freshwater aquifers are discovered during the drilling process. If a freshwater aquifer is encountered 
during drilling, a search of the nearby area will be conducted to determine if any springs or wells 
access the same aquifer. If so, these monitoring points will be investigated for accessibility, and 
permission will be sought to add them to the monitoring network. 


During the BLM and UDOGM site-specific permitting processes for evaporation basins, the BLM 
and UDOGM will require site-specific hydrogeologic information regarding the aquifers present at 
the site, and they will use this information to determine the appropriate location and depth for 
monitoring potential impacts. If monitoring wells are required to obtain this information, they will be 
added to the groundwater monitoring network. 


Table O-5. Existing Long-term Shallow Groundwater Monitoring Locations 


Well  Location 
Water Rights 


Number 
Maxine Burdick (well) N220 E1890 W4 06 10S 16E SL 47-1440 
Gasco (well) N170 E170 W4 29 9S 18E SL 47-1820 
Michael M. Carlson (underground water tunnel) S1657 W13 NE 26 10S 14E SL 47-1494; 47-1498 
Utah School & Institutional Trust Lands Adm. S2050 W1900 NE 02 11S 16E SL 0447001M00 
Utah School & Institutional Trust Lands Adm. N820 W2050 SE 32 10S 16E SL 0447001M00 
Total Corrosion Solutions Inc. S948 W770 N4 23 11S 15E SL 0490002M00 
Duchesne Co. Water Conservancy District S750 W1750 NE 27 9S 19E SL 0547001M00 
Duchesne Co. Water Conservancy District S450 W1300 NE 27 9S 19E SL 0547001M00 
Duchesne Co. Water Conservancy District S200 W600 NE 27 9S 19E SL 0547001M00 
Duchesne Co. Water Conservancy District N350 W1150 SE 22 9S 19E SL 0547001M00 
Duchesne Co. Water Conservancy District N800 W675 SE 22 9S 19E SL 0547001M00 
Duchesne Co. Water Conservancy District S2100 E900 NW 23 9S 19E SL 0547001M00 
Duchesne Co. Water Conservancy District S1000 E900 NW 23 9S 19E SL 0547001M00 
Duchesne Co. Water Conservancy District S900 W700 N4 23 9S 19E SL 0547001M00 
Duchesne Co. Water Conservancy District N100 W100 N4 23 9S 19E SL 0547001M00 
Duchesne Co. Water Conservancy District N750 W1000 SE 14 9S 19E SL 0547001M00 
Duchesne Co. Water Conservancy District S526 E1103 N4 27 9S 19E SL 0547002M00 
Duchesne Co. Water Conservancy District S434 E1226 N4 27 9S 19E SL 0547002M00 
Duchesne Co. Water Conservancy District S403 E1264 N4 27 9S 19E SL 0547002M00 
Duchesne Co. Water Conservancy District S283 E1169 N4 27 9S 19E SL 0547002M00 
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At each groundwater monitoring location, field parameters will be measured, and a sample will 
be collected for analysis of the parameters listed in Table O-6. For all parameters, the detection 
limit for each individual analysis will be reported in the database. The inclusion of detection 
limits will allow for the accurate calculation of mean concentrations for parameters with large 
numbers of non-detect values; detection limits are required to be below applicable regulatory 
water quality standards, or as specifically noted in Table O-6. Samples will be collected on a 
quarterly basis (one each in the winter, spring, summer, and fall) at each groundwater monitoring 
location over the LOP. Because baseline water quality data are limited, sample collection will 
include at least two rounds of baseline sampling prior to any drilling in the project area.  


Table O-6. Parameters for Long-term Shallow Groundwater Monitoring 


Field and General 
Water Quality 
Parameters 


Other Inorganic 
Constituents 


Trace Metals Organic Constituents and Other 


Total Alkalinity Ammonia Aluminum Methane and isotopes of methane1 
Temperature Bicarbonate Arsenic Hydrogen sulfide 
Specific conductance Calcium Barium Volatile organic compounds2 
pH Carbonate Boron Full gas chemistry (ethane, propane, 


butane, pentane, etc.)1  
DO Chloride Cadmium Semi-volatile organic compounds3  
TDS Magnesium Chromium Radionuclides 
Dissolved hardness Nitrate + nitrite, total Copper Total petroleum hydrocarbons4 
 – Phosphorus, total Iron  – 
 – Potassium Lead  – 
 – Sodium Manganese  – 
 – Sulfate Mercury  – 
 –  – Nickel  – 
 –  – Selenium  – 
 –  – Silver  – 
 –  – Zinc  – 
1 Methane will be analyzed at a detection limit of 10 micrograms per liter or lower If methane is detected above laboratory 
detection limits; isotopes of methane and full gas chemistry (e.g., methane, ethane, propane, butane, and pentane) will be 
analyzed.  
2 Volatile organic compounds will be analyzed using EPA Method 8260 or a fully equivalent standard method. Benzene will be 
analyzed at a detection limit of 1 microgram per liter or lower. 
3 Semi-volatile organic compounds will be analyzed using EPA Method 8270 or a fully equivalent standard method.  
4 Total petroleum hydrocarbons will include at a minimum analysis for diesel-range organics and gas-range organics. 


 


Static groundwater levels will also be measured at the time of sample collection, prior to any 
pumping disturbance. Sampling techniques will be specified in the project-specific QAPP prior 
to data collection. 
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O.4 REPORTING OBLIGATIONS AND PLAN REVIEW 
All water resources monitoring will be conducted under the supervision of a qualified hydrologist. 
Quarterly monitoring results will be entered into a database and summarized quarterly. Data and 
quarterly summaries will be delivered to the BLM Vernal Field Office, the UDWQ, and the DOGM 
Roosevelt Office. In addition, an annual monitoring report will be prepared by the hydrologists 
responsible for monitoring activities. At a minimum, this report will contain a description of the 
monitoring results that identifies, by location, observed trends in water quality, any identified 
potential impacts to water quality, flow conditions, changes in depth to groundwater, 
recommendations for changes in the long-term monitoring program, and recommendations for 
mitigation measures to reduce any impacts observed. 


The BLM will review the monitoring plan every two years to determine 1) if the plan needs to be 
changed to adapt to data results, 2) the locations of active project construction, and 3) other project 
variables. However, these changes should meet the monitoring objectives described in Section O.1 
and defined in the project-specific QAPP. These changes could include relocation, addition, 
subtraction, or substitutions of monitoring locations or addition or subtraction of monitoring 
parameters, and an increase or decrease of monitoring frequency if evidence suggests this is 
appropriate. All recommended changes, with an explanation for the requested change, will be 
submitted to the BLM and approved prior to implementation.  


In addition to the annual reports, every five years, a cumulative assessment of the previous five years 
of monitoring results will be compiled. A final report will also be completed at the conclusion of the 
project, which will summarize the entire monitoring program and include a final assessment of all 
sites monitored throughout the LOP. All monitoring reports will be submitted to the BLM, UDWQ, 
and DOGM, and they will be made available to the public upon request. 


O.4.1 SOURCE IDENTIFICATION AND MITIGATION 


Monitoring serves to identify the range, intensity, and effects of impacts directly or indirectly related 
to development. When and if a water resources concern is identified at an established monitoring 
point, BLM will work with Gasco (and potentially other operators in the area) to conduct an 
investigation that may include additional monitoring to identify the source of the problem. Water 
resources concerns associated with the project would include any of the impacts described in Section 
O.1, including the presence of contaminants associated with oil and gas development, changes in 
water quality associated with surface disturbance, or changes in groundwater levels or stream flows. 
The QAPP will quantify monitoring “triggers” that will indicate the possible need for more intensive 
monitoring to identify the source (point or nonpoint) of the concern. At a minimum, these triggers 
will include drinking water quality standards, where applicable, and/or an established percentage 
above baseline data. If any of the parameters listed in Table O-2, O-4, or O-6 are found to be above 
established levels, the BLM, UDWQ, and DOGM will be immediately notified, and source 
identification and mitigation measures will be considered by these agencies. The following are 
additional monitoring and/or mitigation measures that would be considered in the event of an 
identified impact:  


 Increased Sedimentation 
o Review best management practices used for road, well pad, and pipeline 


construction to reduce sediment delivery to area streams. 
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o Use additional sediment and erosion controls at well pads and along access roads. 
o Identify and increase treatment (paving, stabilizing, or surface treating) to critical 


portions of roads. 
o Relocate proposed well pads, roads, and/or pipelines to avoid erosion-prone areas. 


 Increased Concentrations of Inorganic Constituents, including Metals 
o Review dust suppression program, including the types of chemical agents used, and 


modify if necessary. 
o Review best management practices used for road, well pad, and pipeline 


construction to reduce sediment delivery to area streams and increase 
implementation levels if necessary. 


o Use additional sediment and erosion controls at well pads and along access roads. 
o Identify and increase treatment (paving, stabilizing, or surface treating) to critical 


portions of roads. 
o Relocate proposed well pads, roads, and/or pipelines to avoid erosion-prone areas. 
o In cases of increased concentrations of selenium, boron, or TDS, collaborate with 


UDWQ to determine the source of the increase and whether oil and gas 
development has contributed to the increase. Implement appropriate best 
management practices to mitigate the identified source and/or pathway. 


 Contamination with Petroleum and other Organic Constituents 
o Review the cementing program for well completion, including audits of cement 


bond records for wells near the impacted streams. 
o Conduct inspections of well pad facilities that may be leaking, including reserve 


pits, storage tanks, evaporation ponds, aboveground piping, and process units. 
o Require complete remediation of any observed spills or leaks encountered during 


the well inspections. 
o Review truck loading procedures for produced water and petroleum products. 
o Require compensation to the well owner/water user and disclose the contamination 


of the impacted well, spring, or surface water to the EPA, Bureau of Indian Affairs, 
and Utah Department of Environmental Quality. 


o Identify and consider potential alternate sources of water (drill new well, haul water 
from offsite, etc.). 


 Reduction of Spring Flows 
o Assess whether reduction in spring flow is seasonal fluctuation, due to drought, or 


the possible result of drilling activities. 
o Identify source area of spring using appropriate methods (e.g., tracer study), when 


feasible. 
o Review the cementing program for well completion, including review of cement 


bond logs for wells drilled near the impacted springs. 
o Collect all available historic records concerning pumping history and water levels in 


nearby water supply wells on spring flows. If feasible, implement continued 
measurements of pumping rates and water levels in water supply wells.  


o Require compensation be made to users of impacted springs. 
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o Implement conservation or water re-use procedures to reduce withdrawals from 
water supply wells near, or hydrologically connected to impacted springs.  


o Identify and consider potential, alternate sources of water (drill new well, haul 
water from offsite, etc.). 


 Reduction of Water Levels in Wells 
o Identify whether the reduced water levels are substantial and affect the availability 


of water (i.e., below pump intake). 
o Review the cementing program for well completion, including review of cement 


bond logs for wells drilled near the impacted water sources. 
o Evaluate the effects of water supply wells on existing water sources. 
o Require that compensation be made to users of impacted wells. 
o Implement conservation or water re-use procedures to reduce withdrawals from 


water supply wells near, or hydrologically connected to impacted wells.  
o Identify and consider potential alternate sources of water (drill new well, haul water 


from offsite, etc.).  
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P.1 INTRODUCTION 
The main function of this appendix is to provide the Bureau of Land Management’s (BLM) 
response to comments received on the Gasco Energy Inc. Uinta Basin Natural Gas Development 


Project Draft Environmental Impact Statement (Draft EIS). This appendix contains two main 
sections in addition to this introduction.  


Section P.2 provides a brief introduction and an overall summary of the process of soliciting, 
receiving, and evaluating comments on the Draft EIS.  


Section P.3 provides instructions for finding specific comment letters, facsimiles (faxes), e-
mails, and testimony (henceforth collectively referred to as comment letters) as well as agency 
responses to those letters. Table P-1 contains respondent information for all comment letters 
received on the Draft EIS. Table P-2 contains a summary of substantive comments arranged by 
category or resource discipline, and the agency response to each comment. 


P.2 PUBLIC COMMENT PROCESS 
The National Environmental Policy Act of1969 (as amended) (NEPA) requires that agencies 
"make diligent efforts to involve the public in ... NEPA procedures" (40 CFR 1506.6(a)) and that 
the agency assess and consider comments both individually and collectively in preparing its 
response (40 CFR 1503.4(a)). The following subsections summarize the effort undertaken to 
solicit comment of the draft EIS from the public, and the methods used for processing, analyzing, 
and responding to those comments.  


Although this appendix deals primarily with comments received on the Draft EIS, the reader 
should also be aware that public involvement preceded the release of the Draft EIS, which 
included comments on the scope of issues that should be addressed in this EIS (see Chapter 5 for 
more information about the scoping process). 


P.2.1 PUBLIC AND AGENCY MEETINGS 


The CEQ regulations (40 CFR 1503.1) require that federal agencies invite review and comment 
on the Draft EIS. The BLM NEPA Handbook H-1790-1 specifies a comment period of at least 
45 days. A notice of availability (NOA) was published in the Federal Register (Vol. 75, No. 14) 
by the BLM on October 1, 2010, announcing the availability of the Draft EIS for public review 
and comment. The original close of the comment period was November 15, 2010; however, the 
comment period was subsequently extended until December 30, 2010, to allow additional review 
time for updated air quality model technical support documents and an errata sheet containing 
minor revisions to the Draft EIS.  


Following the release of the Draft EIS, the BLM Vernal Field Office (BLM Vernal FO) hosted 
three public meetings in the region to provide the public with an opportunity to comment on the 
information contained in the Draft EIS. The meetings were held on Tuesday, October 26, 2010, 
in Price, Utah; Wednesday, October 27, 2010, in Duchesne, Utah; and Thursday, October 28, 
2010, in Vernal, Utah. Chapter 5 of this EIS contains more information about the public meeting. 
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P.2.2 COMMENT PROCEDURE 


During the 90-day comment period, written comments were accepted through a variety of 
formats, including submission at public meetings. Chapter 5 of this EIS contains a list of all 
methods of comment. Individuals who submitted oral comments at the public meeting were 
advised that for the comment to be considered and included in the document, it needed to be 
submitted in writing. Comment forms were provided at public meetings on October 26, 27, and 
28, 2010.  


P.2.2.1 COMMENT PROCESSING 
In all, 4,170 comment letters were received during the comment period for the Draft EIS. Email 
form letters (emailed comments containing the exact same verbiage—or very similar—from 
respondents) comprised 4,133 of these responses. All form letters received were from individual 
respondents. BLM personnel reviewed all comments for unique remarks, which were analyzed 
and included in a comment matrix.  


All comment letters not identified as form letters were numbered sequentially (beginning with 1) 
and labeled with a code indicating the type of entity from which it was received (i.e., individual, 
government agency, tribe, business, or nongovernmental organization). This combination of 
number and entity code resulted in a unique alphanumeric identifier (letter ID) for each 
individual letter or form submitted, which was then cross-referenced with the respondent contact 
information. The table in Section O.3 below contains the letter ID, respondent name, and entity 
name (if applicable) for all non–form letter comments received.  


Because of the volume received, form letters were not given unique alphanumeric identification 
codes and were not entered into the database; however, the comments contained in the form 
letter were included in the comment analysis process. Contact information for form letter 
respondents can be obtained by contacting the Vernal FO. 


P.2.2.2 COMMENT ANALYSIS AND SUMMARY 
Each unique letter and one form letter “master” were reviewed for the specific comment(s) it 
contained. Comments from each letter were sequentially numbered, then identified and 
organized into resource or discipline categories. This form of analysis allows specific comments 
to be captured and grouped by general topic or resource issue.  


Comments on the spreadsheet are identified by letter ID for cross-referencing with the contact 
information table, which is included as Table P-1. Table P-2 consists of a comment matrix of all 
comments extracted from letters and their associated responses, organized by topic.  


The full text of each comment letter received from individuals or groups is available via the 
BLM’s Vernal FO project files, and may be viewed upon request.  
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P.2.2.3 COMMENT RESPONSE 
Consistent with NEPA regulations (40 CFR 1503.4(b)), this appendix focuses on substantive 
comments on the draft EIS. Substantive comments include those that challenge the information 
in the draft EIS as being accurate or inaccurate, or that offer specific information which may 
have a bearing on the decision. Possible responses to substantive comments are: 


 Modify alternatives including the Proposed Action.  
 Develop and evaluate alternatives not previously given serious consideration by the 


agency.  
 Supplement, improve, or modify its analyses.  
 Make factual corrections.  
 Explain why the comments do not warrant further agency response, citing appropriate 


sources or authorities. (40 CFR 1503.4(a)) 


Comments that merely express an opinion for or against the Proposed Action were not identified 
as requiring a response. In cases where the comment was substantive but appeared to indicate 
that information in the draft EIS was either misunderstood or unclear, a response was prepared to 
clarify the information.  


P.3 READER’S GUIDE 


P.3.1 INSTRUCTIONS FOR REFERENCING COMMENTS 


Readers wishing to find specific comments and responses should refer to the following tables: 


Table P-1, Draft EIS Respondents. This list assigns a Letter ID to all letter respondents, who are 
listed by first and last name and/or entity name. Contact information is also provided for 
agencies, businesses, tribes, and non-governmental organizations; contact information for 
individuals has been redacted. 


Table P-2, Draft EIS Comments and Responses. Each entry in this table is a distinct comment 
extracted from a letter and contains the Letter ID (column A); the comment number in the letter 
(column B); the resource discipline or category to which the comment was coded (column C); 
the actual comment (column D); the subcode within column D’s resource discipline or category 
to which the comment was further coded (column E) and its response (column F).  


Readers may find all comments and responses associated with each respondent contained in 
Table P-2 by matching the letter ID number with the respondent name/entity listed in Table P-1. 
Responses referring readers to information contained in another comment/response entry cite the 
referenced comment’s letter ID (column A) and comment number (column B). For example, a 
response guiding the reader to see the response to 030-G-3 is referring the reader to the third 
comment from respondent 30-G. Cross references within the same resource discipline and 
subcode of the table (for example, Air Quality/Ozone) contain only the referenced response’s 
letter ID and comment number (e.g., 030-G-3). Cross-references across resource disciplines 
and/or subcodes further identify the table section where the response may be found. Form letter 
respondents are not included in Table P-1, but are available by contacting the BLM Vernal FO. 


 







Gasco Final EIS Appendix P: Public Comment Summary and Agency Responses 


P-4 


Table P-1. Draft EIS Respondents  


ID No. Name Organization Address Resource Category Comments (number 
of comments)  


001-I John Ruple _ Personal contact information redacted No substantive comments 
002-I Larry Fagot _ Personal contact information redacted No substantive comments 
003-O Steven J. Slater HawkWatch International 2240 S. 900 E., Salt Lake City, UT 84106 Special Status Species (2) 
004-G Mike Hyde Duchesne County 


Commission 
P.O. Box 270, Duchesne, UT 84021 Air Quality (1), Alternatives (2), Special 


Designations (1), Wilderness 
Characteristics (1) 


005-B Dave Smith Nielson Construction 330 S. 700 E., Price, UT 84501 No substantive comments 


006-B Wayne McCandless Nielson Construction P.O. Box 620, Huntington, UT 84528 No substantive comments 


007-B Chuck Rich Nielson Construction P.O. Box 620, Huntington, UT 84528 No substantive comments 


008-B John E. Corrent Bronte Consulting 10224 S. Loridan Lane, Sandy, UT 84092 No substantive comments 


009-B T. Olsen Warrior Energy 1990 W. 1760 S., Roosevelt, UT No substantive comments 


010-I Steven K. Tanner _ Personal contact information redacted Cultural (3), Cumulative (1), Water (1); 
Process (3) 


011-G Julie Sharp National Park Service P.O. Box 25287, Denver, CO 80225 Air Quality (13) 
012-I Tyler Kokjohn _ Personal contact information redacted Cultural (1), Cumulative (1) 
013-B Bret A. Sumner Gasco Energy 216 16th St, Ste. 1100, Denver, CO 80202 Air Quality (14), Alternatives (4), Geology 


(1), Process (1); Purpose and Need (4), 
Recreation (1), Socioeconomics (2), 
Wilderness Characteristics (4) 


014-O UMC Board Members Uintah Mountain Club P.O. Box 782, Vernal, UT 84078 Air Quality (1), Alternatives (1), Recreation 
(2), Socioeconomics (1), 


015-G County Commissioners Uintah County 152 E. 100 N., Vernal, UT 84078 Air Quality (1), Alternatives (1), 
Socioeconomics (1) 


016-O Pamela W. Miller Nine Mile Canyon Coalition P.O. Box 402, Price, UT 84501 Alternatives (3), Cultural (12), Cumulative 
(2), Process (2), Recreation (1), 
Transportation (2),  


017-O Kathleen M. Sgamma Western Energy Alliance 410 17th St, Ste. 700, Denver, CO 80202 Purpose and Need (1), Socioeconomics 
(1), Wilderness Characteristics (1) 
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Table P-1. Draft EIS Respondents  


ID No. Name Organization Address Resource Category Comments (number 
of comments)  


018-O National Outdoor Leadership School • Outdoor Industry 
Association • Adventure Bound • Bill Dvorak’s Kayak and 
Rafting Expeditions, Inc. • Holiday Expeditions • Colorado 
River and Trail Expeditions • Moki Mac River Expeditions 
• River Runners Transport 


Multiple addresses; information for each 
organization is available by contacting the 
BLM Vernal FO 


Air Quality (1), Recreation (2), 
Socioeconomics (1) 


019-I Richard Artley _ Personal contact information redacted Land Use (3),Water (3), Process (1) 
020-O Stephen Bloch Southern Utah Wilderness 


Alliance 
425 E. 100 S., Salt Lake City, UT 84111 Air Quality (6), Alternatives (2), Cultural 


(2), Cumulative (6), Geology (1), Noise (6), 
Process (2), Recreation (2), Special 
Designations (4), Special Status Species 
(1) Visual (6), Water (1), Wilderness 
Characteristics (2) 


021-O Ti Hays National Trust for Historic 
Preservation 


55 16th Street, Ste. 750, Denver, CO 
80202 


Cultural (2), Cumulative (1), Process (5), 
Transportation (3) 


022-O William Eckerle Backcountry Hunters and 
Anglers 


P.O. Box 520134, Salt Lake City, UT 
84152 


Recreation (1), Wildlife (3) 


023-I Ivan White _ Personal contact information redacted Air Quality (2), Cultural (1), Cumulative (1), 
Process (1) 


024-O John Weisheit Living Rivers and Colorado 
Riverkeeper 


P.O. Box 466, Moab, UT 84532 Special Status Species (1), Wilderness 
Characteristics (1) 


025-O Ken Kreckel Attachment to SUWA letter, 
but separate author 


425 E. 100 S., Salt Lake City, UT 84111 Alternatives (7), Socioeconomics (1), 
Wilderness Characteristics (1) 


026-G James Devine USGS Mail Stop 440, Rm. 5A326, 12201 Sunrise 
Valley Dr., Reston, VA 20192 


Special Status Species (3) 


027-O Tony Frates Native Plant Society P.O. Box 520041, Salt Lake City, UT 
84152-0041 


Special Designations (1), Special Status 
Species (12), Vegetation (4) 


028-O Megan M. Williams Attachment to SUWA letter, 
but separate author 


756 Cottage Ln., Boulder, CO 80304 Air Quality (43), Cumulative (1) 


029-I Herm Hoops  _ Personal contact information redacted Noise (1), Recreation (1), Socioeconomics 
(1), Visual (1) 


030-G field supervisor U. S. Fish and Wildlife 
Service 


2369 W. Orton Ci., Ste. 50, West Valley 
City, UT 84119 


Alternatives (9), Special Designations (2) 
Special Status Species (24), Water (1) 


031-G  John Harja State of Utah P.O. Box 141107, Salt Lake City, UT 
84114 


Alternatives (4), Geology (1), Special 
Status Species (1), Water (6) 
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Table P-1. Draft EIS Respondents  


ID No. Name Organization Address Resource Category Comments (number 
of comments)  


032-G James Martin Environmental Protection 
Agency 


1595 Wynkoop St., Denver, CO 80202 Air Quality (29), Alternatives (24), 
Cumulative (1), General (1), Process 
(5),Socioeconomics (4), Special Status 
Species (2), Transportation (1), Water 
(26), Wildlife (1) 


033-I Megan M. Williams _ Personal contact information redacted Air Quality (7) 
034-B M. Hurley DalboRNI 355 South 1000 East Vernal, UT No substantive comments 
035-I E. Carper  _ Personal contact information redacted No substantive comments 
036-I N. Botting  _ Personal contact information redacted No substantive comments 
037-I R. Donaldson  _ Personal contact information redacted No substantive comments 
NA Form Master 1 Contact information for form letter respondents can be obtained by 


contacting the Vernal FO 
No substantive comments 


NA Form Master 2 Contact information for form letter respondents can be obtained by 
contacting the Vernal FO 


No substantive comments 


NA Form Master 3 Contact information for form letter respondents can be obtained by 
contacting the Vernal FO 


No substantive comments  
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Table P-2. Draft EIS Comments and Responses 


Letter No. Comment 
No. 


Comment Resource  Subcode Response 


032-G 37 The Adaptive Management Strategy described in 
the Draft EIS is a useful concept which may help to 
prevent significant adverse impacts to air quality 
from the proposed project. However, several 
critical components are lacking in the proposed 
strategy. First, the Draft EIS does not make clear 
what would constitute a “significant increase” in the 
emissions inventory, triggering a need for a new 
modeling analysis. 


Air Quality Adaptive 
management 


BLM is hesitant to assign a value to the concept of significant emission inventory 
increase as it relates to the need to conduct additional modeling, as the ozone issue in 
the Uinta Basin is a dynamic situation about which much is still being learned. It is simply 
unknown at this time what the mechanics of winter ozone formation are. BLM will 
evaluate any emission inventory increase associated with management actions identified 
in the Gasco EIS in light of future modeling and studies and respond accordingly. As 
stated in the response to comment 032-G-22 (located in the “Air Quality/Methodology-
Model” section of this table), BLM will, under the air resource management (ARM) 
strategy, remodel the Gasco project along with other existing and proposed development 
in the Uintah Basin, which will then be used to inform any decisions related to additional 
mitigation or emission inventory trigger levels. 


032-G 38 Second, the strategy should include monitoring 
that conforms to 40 CFR Parts 50 and 58, with 
emphasis on obtaining measurements that 
contribute to the formation of secondarily formed 
pollutants such as PM2.5 and ozone. The EIS 
should identify how monitoring results may trigger 
a need for additional modeling. 


Air Quality Adaptive 
management 


BLM is not requiring project specific air monitoring at this time. A vastly expanded ozone 
monitoring network in being put into place in the Uinta Basin, and additional project 
specific monitoring requirements are not warranted. BLM is pursing joint industry funding 
for analysis and monitoring however, and fully expects significant support from industry 
for this effort.  


032-G 39 Finally, the adaptive management strategy should 
address how BLM and Gasco will address the 
proposed lowering of the ozone standard. EPA 
would like to work with BLM to develop a 
comprehensive list of potential enhanced mitigation 
measures that may be employed under the 
Adaptive Management Strategy. 


Air Quality Adaptive 
management 


As mentioned in the response to comment 032-G-22 (located in the “Air 
Quality/Methodology-Model” section of this table), BLM will be conducting regional ozone 
modeling in the near future which will include the Gasco project. It is anticipated EPA will 
have either promulgated or proposed a new ozone standard by that date, and this will of 
course be taken into consideration for that modeling exercise. If based on that modeling 
enhanced mitigation is determined to be needed, BLM would appreciate and look forward 
to a close working relationship with EPA on determining the appropriate mitigation.  


013-B 4 Gasco’s commitment to control ozone precursors 
result in approximately a 33% decrease in potential 
incremental ozone impacts (a decrease of 0.1 ppb 
to 0.2 ppb due to ACEPM controls, compared to 
potential incremental impacts of 0.3 ppb to 0.6 ppb 
without ACEPM controls). These commitments are 
sufficient and BLM need not restrict development 
further in its attempts to reduce air quality impacts. 


Air Quality Applicant-committed 
measures/mitigation 


Comment noted. 


013-B  5 Centralized Compression Facilities. Gasco 
committed to the use of centralized compression 
facilities as the only compression option analyzed 
for the EIS. Gasco committed not to employ well 
site compression. 


Air Quality Applicant-committed 
measures/mitigation 


Comment noted. This applicant-committed measure has been added to Table 2-1 of the 
FEIS. 


013-B 6 Employ Tank Emissions Controls for Compressor 
Stations. Gasco commits to employ controls on 
central tank emission (likely via a flare). We 


Air Quality Applicant-committed 
measures/mitigation 


Comment noted. This applicant-committed measure has been added to Table 2-1 of the 
FEIS. 
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Table P-2. Draft EIS Comments and Responses 


Letter No. Comment 
No. 


Comment Resource  Subcode Response 


estimate that this measure will reduce VOC 
emissions from this source by approximately 95%. 


013-B 7 No well site dehydrators. Air Quality Applicant-committed 
measures/mitigation 


Comment noted. This applicant-committed measure has been added to Table 2-1 of the 
FEIS. 


013-B 8 Low-bleed pneumatic valves. Gasco commits to 
installing low-bleed dump valves on newly installed 
separators at well sites and compressor stations. 
We estimate that installation of these low-bleed 
valves reduces the amount of VOC emissions by 
approximately 95% from these emission sources. 


Air Quality Applicant-committed 
measures/mitigation 


Comment noted. This applicant-committed measure has been added to Table 2-1 of the 
FEIS. 


013-B 9 Replacement of existing high-bleed pneumatic 
dump valves. Gasco committed to replacing 
existing high-bleed dump valves on existing 
facilities, and has recently completed these 
replacements. As with the new facilities, we 
estimate that these replacements will reduce VOC 
emissions from these existing sources by 
approximately 95%. 


Air Quality Applicant-committed 
measures/mitigation 


Comment noted. This applicant-committed measure has been added to Table 2-1 of the 
FEIS. 


013-B 10 Catalysts on compressor engines. Gasco commits 
to utilize catalysts on compressor engines. We 
estimate that this measure will reduce VOC 
emissions from this source by approximately 76%. 
Please note that Gasco is planning on using lean-
burn engines, thus NOx emissions are minimized 
by the engine design. 


Air Quality Applicant-committed 
measures/mitigation 


Comment noted. This applicant-committed measure has been added to Table 2-1 of the 
FEIS. 
 


013-B 11 Controls (flare) on central dehydrator emissions. 
Gasco commits to employ controls on central 
dehydrators (likely via a flare). We estimate that 
this measure will reduce VOC emissions from this 
source by approximately 95%. 


Air Quality Applicant-committed 
measures/mitigation 


Comment noted. This applicant-committed measure has been added to Table 2-1 of the 
FEIS. 


013-B 12 Tier II drill rigs. Gasco commits to utilizing Tier II 
drill rigs. Gasco estimates that use of Tier II drill 
rigs will reduce NOx emissions from this source by 
approximately 55%. 


Air Quality Applicant-committed 
measures/mitigation 


Comment noted. Table 2-1 of the FEIS has been expanded to include Gasco’s 
commitment to use Tier II drill rigs.  
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Table P-2. Draft EIS Comments and Responses 


Letter No. Comment 
No. 


Comment Resource  Subcode Response 


013-B 13 Use stock tank emission controls on tanks with a 
throughput of 14 bbls/day or greater. Gasco will 
employ controls to achieve a 95% efficiency level 
on emissions. 


Air Quality Applicant-committed 
measures/mitigation 


Comment noted. This applicant-committed measure has been added to Table 2-1 of the 
FEIS. 


013-B 14 Use solar powered chemical pumps in place of 
pneumatic pumps. 


Air Quality Applicant-committed 
measures/mitigation 


Comment noted. This applicant-committed measure has been added to Table 2-1 of the 
FEIS. 


013-B 15 In sum, Gasco has committed to substantial air 
quality emission controls for its project, and these 
controls will result in a significant decrease in 
potential emissions, particularly ozone precursors 
such as VOCs and NOX. Gasco’s commitments 
and these emission control measures are sufficient 
to reduce and mitigate potential impacts to air 
quality and BLM need not apply further restrictions 
on development. 


Air Quality Applicant-committed 
measures/mitigation 


Comment noted. Applicant-committed environmental protection measures as identified 
were incorporated into the air quality analysis. 


028-O 1 The BLM’s air quality modeling analyses 
performed for the DEIS indicate that adverse 
impacts on air quality would occur due to the 
proposed project sources alone and cumulatively 
when considering other sources in the region. 
These adverse impacts will further exacerbate 
existing air quality conditions that threaten violation 
of air quality standards. Background data and other 
BLM analyses indicate that compliance with 
National Ambient Air Quality Standards (NAAQS) 
is threatened, significant air quality deterioration is 
not being prevented and visibility impairment is 
already occurring due in part to current 
development in the Vernal planning area in Utah. 
An analysis of the area impacts is detailed in the 
attachment to this letter. Further, the air quality 
analyses presented in the DEIS and accompanying 
air quality technical documents are deficient as 
detailed in the attachment to this letter. As a result 
of these deficiencies, it is likely that air quality 
impacts would be predicted to be even more 
severe than what is presented in the DEIS. 


Air Quality Applicant-committed 
measures/mitigation 


The analysis does show that existing air quality, with the possible exception of ozone, will 
meet the NAAQS. 
For ozone impacts, the BLM will require Gasco to adhere to the proposed adaptive 
management plan, which will require Gasco and other operators to enact measures 
which are designed to protect air quality in the area. 


028-O 2 The BLM has not fully and accurately evaluated 
the air quality impacts from the proposed 
development and has not proposed adequate 
enforceable mitigation measures to assure no 


Air Quality Applicant-committed 
measures/mitigation 


The BLM will require Gasco to adhere to the proposed adaptive management strategy 
plan, which would require Gasco and other operators to enact measures designed to 
protect air quality in the area. 
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No. 
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adverse impacts on air quality are occurring or will 
occur in the affected area. In fact, the BLM does 
not put forth any alternative in the DEIS that fully 
protects air quality in the area. 


Any mitigation measures selected by the BLM Utah State Director would be attached to 
the ROD as Conditions of Approval. 
In addition to the adaptive management strategy plan, the alternatives include several 
salient environmental protection measures and mitigation measures that are specific to 
reduce air quality effects. These include the following:  


 All new and replaced pneumatic controllers would be a no-bleed or low-bleed 
design. 


 Best management practices would be employed during completion operations 
to minimize emissions to the atmosphere as a result of well flowback. The 
preferential best management practice shall be “Green Completion” where the 
well flowback is captured, separated, and sold as product. When Green 
Completions are not technically reasonable, flaring or other control practices 
would be employed to minimize venting emissions directly to the atmosphere. 


 Emissions from engines would be controlled utilizing Best Available Control 
Technology (BACT) in accordance with Utah Division of Air Quality regulations. 
Emissions controls may consist of lean-burn technology, catalysts, air/fuel ratio 
controllers or other technologies as they become commercially available. 
Engines located at facilities outside of Utah Division of Air Quality jurisdiction 
(EPA jurisdiction) would be controlled in a like manner. 


 BLM would require the following as a Lease Stipulation or Condition of Approval 
for APDs: 


 All new and replaced internal combustion oil and gas field engines of less than 
or equal to 300 design-rated horsepower must not emit more than 2 gms of 
NOx per horsepower-hour. This requirement does not apply to oil and gas field 
engines of less than or equal to 40 design-rated horsepower.  


 All new and replacement internal combustion oil and gas field engines of 
greater than 300 design rated horsepower must not emit more than 1.0 gms of 
NOx per horsepower-hour.  


028-O 3 All alternatives fall short of establishing 
enforceable mitigation measures to ensure that 
there are no violations of the applicable state and 
federal requirements (e.g., compliance with the 
National Ambient Air Quality Standards). The BLM 
must propose a detailed and enforceable mitigation 
plan, using any and all means, prior to issuance of 
the Final EIS that will ensure no violations of Clean 
Air Act standards. If the BLM authorizes this 
project, its actions will not protect air quality. The 
BLM must prepare a proper air quality analysis and 
then must develop an alternative that ensures no 
violations of Clean Air Act standards. 


Air Quality Applicant-committed 
measures/mitigation 


The air quality analysis showed that existing air quality, with the possible exception of 
ozone, will meet the NAAQS. For ozone impacts, the BLM will require Gasco to adhere to 
the proposed adaptive management plan, which will require Gasco and other operators 
to enact measures which are designed to protect air quality in the area. 
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028-O 5 To meet its obligations under NEPA and FLPMA, 
BLM must identify an allowable level of emissions 
for the proposed project that would not cause or 
contribute to violations of pollution standards in the 
ambient air or adverse impacts on air quality 
related values in Class I areas, and identify 
mitigation measures to achieve those emission 
levels. NEPA explicitly requires that the EIS for the 
project “shall include discussions of: (h) Means to 
mitigate adverse environmental impacts (if not fully 
covered under § 1502.14(f)).” Where “[m]itigation 
includes: (a) avoiding the impact altogether by not 
taking a certain action or parts of the action; (b) 
minimizing impacts by limiting the degree or 
magnitude of the action and its implementation.” 40 
CFR 1508.20. Furthermore, the requirement of 
FLPMA to “provide for compliance” with these 
standards re-enforces the requirement of NEPA 
that the EIS identify the measures available to BLM 
to provide for compliance with CAA requirements. 
In its EIS analysis, BLM must include all 
information relevant to reasonably foreseeable 
significant adverse impacts and must fully justify 
any incomplete or unavailable information per the 
requirements of 40 CFR 1502.22. The BLM has 
failed to accomplish this in this DEIS. Importantly, 
all alternative scenarios are shown to violate at 
least one, if not several of the air quality standards 
laid out by the CAA and mandated for NEPA 
projects under FLPMA. Even Alternatives B and E, 
the reduced development alternatives, are shown 
to result in adverse impacts to air quality and air 
quality related values. Specifically, the DEIS and 
associated support documents report exceedances 
of the PSD increments for PM10, the potential to 
contribute to ozone NAAQS exceedances and 
numerous vis bility impacts. Even more 
troublesome is the fact that the modeling does not 
fully evaluate impacts and does not fully disclose 
the maximum potential impacts. Further, 
background concentrations understate wintertime 
air quality in the area meaning that the adverse air 
quality impacts would likely be much worse, in 
reality, than what is shown in this DEIS. 


Air Quality Applicant-committed 
measures/mitigation 


See response to comment 028-O-2. 
In order for BLM to meet its obligations under NEPA and FLPMA, the ROD would require 
adherence to the adaptive management strategy plan, thus achieving these goals. 
A PSD increment analysis is the respons bility of the permitting authority. The EPA is 
respons ble for operating permits for applicable sources in the project area. If a proposed 
facility meets the PSD criteria, EPA has the regulatory authority and requirement to 
perform a PSD increment analysis. Any comparisons to PSD increments presented in the 
EIS is for informational, impact disclosure purposes. An air quality analysis in an EIS 
does not constitute a PSD increment analysis because BLM does not have the authority 
to perform a PSD increment analysis. Therefore, this NEPA analysis cannot be used to 
determine compliance with a PSD increment standard. 
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028-O 37 The DEIS Assumes Certain Emissions Controls 
That Are Not Identified as Enforceable Mitigation 
Measures. The BLM’s emissions estimates are, in 
some cases, based assumptions on emissions 
controls that must be made enforceable if they are to 
be the basis for the BLM’s final decision. As part of 
this DEIS the BLM must assess the direct, indirect 
and cumulative air quality impacts of all emissions 
sources affecting the planning area (i.e., model all 
relevant emissions to determine air quality 
concentrations throughout the affected area). If the 
emissions characterization from these sources is 
based on assumed controls then those controls 
must be established as specific enforceable 
mitigation measures in the DEIS. The emissions 
estimates assumptions are not justified without 
being identified as mitigation measures and made 
enforceable by the BLM when finalizing this DEIS. 
For example, the DEIS assumes 50% control of 
fugitive dust emissions. (FOOTNOTE: See, e.g., 
DEIS Appendix K Proposed Action Inventory, for 
Well Pad/Access Road/Pipeline Construction 
Fugitive Dust Emissions.) An enforceable 
requirement to cut fugitive dust emissions in half 
through watering or other treatment should clearly 
be specified in the DEIS if the BLM plans to base 
decisions for resource development in the area 
on such an assumption. If the BLM is going to 
assume a certain control technique with a certain 
control efficiency for reducing fugitive dust then it 
must specify that level of control as an 
enforceable requirement in the mitigation 
measures in the DEIS. The potential 
underestimation (e.g., if the operators do not 
achieve 50% control of fugitive dust during 
construction, for example) places an even greater 
emphasis on the importance of ensuring future 
compliance with the PM NAAQS.  
Any assumptions considered as mitigation from 
uncontrolled air emissions should be clearly 
detailed in the DEIS, so that government officials 
that will subsequently be authorizing actions under 
the resource management plan and issuing air 
quality permits for the air pollution sources will 


Air Quality Applicant-committed 
measures/mitigation 


All assumptions and ACEPMs are identified in Chapter 2 (Table 2-1) of the FEIS. All 
applicant-committed environmental protection measures and modeling assumptions will 
be attached to the ROD via Conditions of Approval. 
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incorporate those mitigations into permits and 
other requirements to make sure the mitigations 
actually occur. Implementation of these measures 
will not be assured otherwise. 


028-O 44 The BLM Must Include Adequate Plans to Protect 
and Restore Air Quality in the Area as Part of This 
DEIS. The DEIS is proposing an Adaptive 
Management Strategy to ensure continued 
attainment of the NAAQS. DEIS at 4-355. This 
process is set up to allow for additional modeling 
for ozone as the inventory is refined and lays out a 
series of potential “enhanced” mitigation measures 
that may be needed based on this future modeling. 
In addition to these, the BLM should consider 
implementing a set of specific thresholds that 
would trigger prearranged mitigations and 
shutdowns. These actions should ensure 
protection of the NAAQS and all other CAA 
standards and requirements based on the EIS 
modeling that is finalized for the project. The BLM 
is implementing a similar strategy in the Upper 
Green River Basin in Wyoming and should 
consider implementing a similar strategy in Utah 
(FOOTNOTE: See, e.g., the NOx emissions 
threshold of 693.5 tons per year established in the 
Pinedale Anticline FEIS to ensure that emissions 
do not exceed the EIS scope of analysis. Pinedale 
Anticline FEIS Section 3 at 16.) 


Air Quality Applicant-committed 
measures/mitigation 


The Adaptive Management Strategy that Gasco would be required to adhere to would 
address BMPs for ozone reduction. Based on model results and/or monitored ozone 
events, the Adaptive Management Strategy will include the BLM enacting an ozone 
action plan to address ozone issues. 


032-G 5 The project incremental increase with the Applicant 
Committed Environmental Protection Measures 
(ACEPMs) has been modeled at 1.3 ppb, which is 
considered a significant project-specific 
contribution given the recent ozone monitored 
exceedances in the Uinta Basin. We believe there 
are additional control strategies that could be 
utilized to effectively reduce NOx and VOC 
emissions, which may include selection of a 
produced water disposal alternative that avoids or 
reduces use of surface evaporation pits. 


Air Quality Applicant-committed 
measures/mitigation 


For ozone impacts, the BLM will require Gasco to adhere to the proposed adaptive 
management plan, which will require Gasco and other operators to enact measures 
designed to protect air quality in the area. 
In response to public comment, the BLM has proposed and analyzed an Agency 
Preferred Alternative (Alternative F) that reduces NOx and VOC emissions, and reduces 
the use of surface evaporation ponds. At this time, there is not enough information to 
determine the feasibility of alternative water management techniques, so Alternative F 
allows enough evaporative disposal capacity to accommodate approximately five years’ 
worth of development. After that time, disposal techniques that could potentially include 
the treatments methods suggested by the commenter could be used. 


032-G 20 Table 1-1 of Appendix J presents emission from 
the Proposed Action and emissions from the 
Proposed Action with ACEPMs. EPA appreciates 


Air Quality Applicant-committed 
measures/mitigation 


Please refer to Table 4-184  of the FEIS and Appendix K (GHG Emission Inventory) for 
specific information concerning the source category and number of units used in the 
emissions inventory. For ozone impacts, the BLM will require Gasco to adhere to the 
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the addition of control emissions to mitigate 
impacts to the surrounding area by a modeled 
increment of 0.6 ppb. Please indicate by source 
category the emissions reductions taken and the 
number of units used in the modeled emissions 
inventory. Based on the modeled incremental 
impact of the Preferred Alternative with ACEPMs of 
1.3 ppb, additional mitigation measures may be 
warranted. For example, additional NOx reductions 
could be realized through use of Tier IV engines, 
which should be available later in 2011, and 
alternate produced water disposal methods could 
reduce VOC emissions from the WEF. On-site air 
monitoring programs (e.g., O3, NOx, VOC, 
aldehyde), source emission monitoring (i.e., FLIR 
camera), and emission control recordkeeping 
should also be considered. 


proposed adaptive management plan and ozone action plan as appropriate. As a result, 
the BLM is not requiring project-specific air monitoring at this time. 


028-O 36 The near-field analysis incorrectly assumes that 
development and operation activities will not 
occur simultaneously. The BLM must ensure by 
enforceable means that these activities will not 
occur in parallel. If these activities do occur at the 
same time—as the DEIS assumes in several 
places—it is possible that the combined impacts 
will result in modeled exceedances of the 24-hour 
PM10 NAAQS, as well as the 24-hour and/or 
annual PM2.5 NAAQS. In fact, the BLM assumes 
that these activities do occur at the same time for 
the far-field analysis. The BLM must address the 
impacts from concurrent development and 
operation in the DEIS or, alternatively, ensure 
through enforceable measures that development 
and operations activities will not occur 
simultaneously. 


Air Quality Assumptions  The analysis performed does assume that concurrent development and operation 
activities will occur simultaneously. This is a reasonable assumption for the near-field 
analysis. The far-field analysis, for the purposes of conservatively analyzing far-field 
impacts, did assume the possibility of simultaneous activities. 
The developmental impact analysis conservatively assumed that well pad and access 
road construction, drilling, and completion activities would occur simultaneously. No 
violation of NAAQS was predicted under these modeling scenarios. 


028-O 6 The BLM must acknowledge the existing air quality 
concerns in the Uinta Basin and recognize that 
high background levels of air pollutants can mean 
that even if the activities analyzed in the DEIS will 
result in only minor increases in certain pollutants, 
the aggregate level of pollution that could result 
might have significant detrimental effects on 
human health and the environment (e.g., visibility 
and ecosystems).  


Air Quality Background 
concentration data 


The air quality analysis did not indicate potential violations of NAAQS except for the 
possible exception of ozone. Revised background values collected from monitoring 
stations located in the Uinta Basin were used in the air quality analysis.  
Ozone issues in the Uinta Basin will be addressed by the BLM through the Adaptive 
Management Strategy plan, to which Gasco and other operators would be required to 
adhere. 
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Background concentrations of ozone and PM2.5 in 
the Uinta Basin are at or exceed the NAAQS and 
leave virtually no room for additional growth in 
emissions. Visibility in nearby Class I areas is 
already impaired. For the BLM to present 
alternatives for the Gasco Energy development 
project that allow for growth in the emissions that 
contribute to these existing air quality concerns is 
inconsistent with the CAA’s goal to improve human 
health and the environment. These issues must be 
dealt with in this DEIS by ensuring overall air 
quality compliance throughout the affected area. 
Specifically, the BLM must acknowledge and 
address the areas of concern described in more 
detail below. 


032-G 26 EPA is concerned that meteorological data from 
Canyonlands National Park was used for 
dispersion modeling for Gasco. To provide more 
representative near-field results, meteorological 
data should be used from stations within the Uinta 
Basin, such as the Vernal Airport or the Redwash 
or Ouray monitoring sites. Additionally, please 
ensure that the background concentrations used 
for all NAAQS and PSD comparisons utilize the 
most recent and applicable values available (i.e., 
ozone and PM2.5 data from the Ouray and 
Redwash sites). 


Air Quality Background 
concentration data 


The best available, approved meteorological data w used on the modeling effort for the 
air quality analysis at the time of the analysis.  
Ambient air background concentration values used in the analysis were provided by the 
Utah Department of Environmental Quality. BLM does not the authority to establish 
background values for Air Quality. Recent monitoring data have been incorporated in the 
Gasco EIS where available. 


028-O 18 Based on a National Park Service modeling analysis 
there are existing violations of the Class I SO2 
increment occurring in Capitol Reef National Park. 
During the permit review process for the proposed 
Unit 3 of the Intermountain Power Plant located in 
Delta, Utah, the National Park Service conducted a 
Class I SO2 PSD increment consumption analysis 
and determined that existing sources in Utah are 
causing violations of the 3-hour average Class I SO2 
increment in Capitol Reef National Park. Specifically, 
on March 25, 2004, the National Park Service 
submitted a letter to the Utah Division of Air Quality 
that provided, among other things, the National Park 
Service’s formal findings that the 3-hour average 
SO2 increment was being violated by existing 
sources in Utah at Capitol Reef National Park. 


Air Quality  Class I and II areas-
PSD 


Prevention of Significant Deterioration (PSD) analyses for major sources that have 
occurred years ago at locations far removed from the project area have little to nothing to 
do with the Gasco analysis. PSD increments are analyzed and presented in the DEIS for 
informational purposes only, as PSD increment consumption is not relevant to the Gasco 
project under the Clean Air Act, nor is it possible for a project such as this to “violate” 
PSD increment as defined under the Clean Air Act. 
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(FOOTNOTE: National Park Service Comments on 
the Intermountain Power Agency Prevention of 
Significant Deterioration Permit Application for the 
Addition of Unit 3 at its Intermountain Power Plant, 
March 2004, attached to its March 25, 2004 letter to 
Rick Sprott, Utah Division of Air Quality, at 5.)  
In May of 2003, the Assistant Secretary for Fish 
and Wildlife and Parks submitted a letter and 
accompanying Technical Support Document that 
reiterated the NPS claim that existing sources are 
causing violations of the 3-hour average SO2 
increment at Capitol Reef National Park 
(FOOTNOTE: National Park Service Supplemental 
Technical Comments on the Intermountain Power 
Agency Prevention of Significant Deterioration 
Permit Application for the Addition of Unit 3 at its 
Intermountain Power Plant, May 2004, attached to 
its May 2004 letter from the Assistant Secretary for 
Fish and Wildlife and Parks to Rick Sprott, Utah 
Division of Air Quality, at 8-9.) 
The amount of increment already consumed in the 
Class II area of the proposed project is largely 
unknown. The recent updates to the RMPs in the 
Vernal, Moab, Price, Richfield and Monticello 
planning areas did not include any assessment of 
the impacts from the areas’ proposed development 
on Class I or Class II PSD increment consumption. 
It is certainly plausible that the air quality in this 
heavily developed area of Utah has degraded 
enough to cause concern with regard to 
compliance with certain PSD increments. 


028-O 19 Several recent modeling analyses performed by 
the BLM for project-specific EISs, Environmental 
Assessments (EAs) and Resource Management 
Plans (RMPs) that assessed visibility impacts in 
the Class I areas that will be impacted by the 
Gasco development project indicate that visibility in 
several Class I areas is threatened by ongoing 
development.  
 The BLM’s far-field modeling analysis for the 
near-by West Tavaputs Plateau oil and gas 
development EIS indicated that the impacts 
from project sources alone would result in 87 


Air Quality  Class I and II areas-
PSD 


The far-field analysis for visibility under the Agency Preferred Alternative predicted no 
impacts above 0.5 dv at Flat Tops Wilderness (Appendix I, Table 6.1), and no impacts 
above 1.0 dv in any Class I area in the modeling domain (which includes distant Class I 
areas such as Canyonlands National Park). The visibility analysis predicted impacts over 
1.0 dv to the “sensitive Class II areas” of Ouray National Wildlife Refuge and Dinosaur 
National Monument (186 and 57 days respectively). Additional mitigation to address 
regional ozone contr butions will also reduce these predicted Class II area impacts; 
although since they are not recognized Class 1 areas a subsequent refined analysis is 
not required. The emission inventory and modeling assumptions used to complete this 
analysis represented the best available data and practices at the time the analysis was 
conducted, including adherence to the Federal Land Managers’ Air Quality Related 
Values Workgroup (FLAG 2000) guidance document. 
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days above a 1.0 deciview (dv) change in 
visibility at Ouray National Wildlife Refuge and 
7 days above 1.0 dv at Dinosaur National 
Monument, both considered sensitive Class II 
areas. These same areas would see over 156 
days and over 53 days above a 0.5 dv change 
in visibility. Cumulative impact modeling 
predicted numerous visibility impacts in every 
single Class I and sensitive Class II area 
assessed, except three. These areas are the 
same areas that will be impacted from the 
proposed Gasco development.  


 Several recently revised RMPs in Utah have 
identified concerns with visibility impacts from 
oil and gas development in several Class I 
areas including Canyonlands National Park and 
Capitol Reef National Park. September 2007 
draft Price RMP reports that if compressors 
associated with the oil and gas development in 
the Price planning area are fueled by natural 
gas, the standard visual range could be 
reduced by more than 10% for 11 days at 
Capitol Reef National Park and 2 days at 
Canyonlands National Park and the standard 
visual range reduction could range from 5% to 
10% for 47 days at Capitol Reef National Park 
and 16 days at Canyonlands National Park. 
Price RMP states that “the potential for 
cumulative visibility impacts (increased regional 
haze) is a concern” in the area. October 2007 
draft Richfield RMP indicates concern with the 
reduced vis bility resulting from increased 
recreational activities in the area. However, 
neither of these RMPs (for Price and for 
Richfield) specify the extent of the vis bility 
issues nor do they analyze the effects of 
reasonably foreseeable development in the 
planning areas on visibility in affected Class I 
areas.  


 In the final EA for the five oil shale Research 
Development and Demonstration (RD&D) test 
sites in Colorado, the BLM showed that there 
will be significant adverse effects on visibility at 
the Flat Tops Wilderness Area Class I area 


No deficiencies in emission inventories or assumptions prepared by the BLM were 
identified in the comment to respond to. 
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when considering all oil shale research projects 
along with the ExxonMobile Piceance 
Development Project activities. Specifically, the 
BLM’s analysis predicted there would be 
greater than a 1.0 deciview change in vis bility 
on 13-20 days. Thus, the potential air quality 
impacts of the oil shale RD&D sites are already 
quite significant with respect to vis bility in the 
Flat Tops Wilderness Area in Colorado, which 
is also predicted to have impacts from the 
Gasco development project.  


In all of these cases the visibility impacts predicted 
by the BLM were likely underestimated due to 
deficiencies in the emissions inventories as well as 
assumptions used in the modeling analyses. 


028-O 20 And while the BLM has used a change of 1.0 dv to 
denote vis bility impairment in these EISs, a 
threshold of 0.5 dv is much more protective of 
visibility in Class I areas. All of the Federal Land 
Managers (i.e., those agencies with an affirmative 
respons bility under the Clean Air Act for protecting 
the air quality related values of mandatory Class I 
areas) including the U.S. Forest Service consider a 
0.5 dv change to be a Limit of Acceptable Change 
threshold.( See Federal Land Manager’s Air 
Quality Related Values Workgroup Phase I Report, 
December 2000 (FLAG guidance) at 26-7.) Thus 
the potential impacts to visibility from the ongoing 
development in the areas impacted by the Gasco 
development are l kely even more than those 
briefly summarized above. This DEIS must fully 
consider these existing visibility concerns along 
with the impacts of the increases in air pollutants 
that contribute to vis bility impairment (e.g., 
sulfates, nitrates, dust, etc.) that will come from the 
proposed oil and gas development under the 
various proposed alternatives. 


Air Quality Class I and II areas-
PSD 


There were no changes in vis bility that exceeded 1.0 deciview LAC on more than one 
day per year at any Class I area. Additional mitigation specific to visibility impacts is 
therefore not warranted. It should be noted however that mitigation directed at ozone and 
particulate matter also reduces potential visibility impacts (particularly related to nitrogen 
oxide emissions). 


028-O 28 The BLM’s Near-Field, Far-Field and Cumulative 
Analyses Predict Class II Increment Violations and 
Visibility and Ecosystem Impacts The BLM has not 
properly analyzed whether the proposed Gasco 
development project will prevent significant 
deterioration (PSD) of air quality, as required by the 


Air Quality Class I and II areas-
PSD 


See response to comment 020-O-21 (located in the “Air Quality/visibility” section of this 
table). 
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Clean Air Act. The BLM must complete an analysis 
to determine how much of the incremental amount 
of air pollution allowed in clean air areas (i.e., PSD 
increment) has already been consumed in the 
affected area and how much additional increment 
consumption will occur due to the proposed 
development. Without this analysis, the BLM is not 
ensuring that air quality will not deteriorate more 
than allowed under the CAA. The DEIS predicts 
near-field 24-hour PM10 concentrations from project 
operations that consume almost 300% of the Class 
II PSD increment. DEIS at 4-13. The DEIS states 
that the “maximum PM10 impacts result from truck 
traffic” and then erroneously states that PSD 
increments do not apply to mobile sources and 
therefore “PSD Class II increments are not 
exceeded”. DEIS at 4-12. The BLM is stating that 
the predicted PSD increment violations in the FEIS 
analysis should not be considered as real increment 
violations because they include mobile source 
emissions. However, since emissions from major 
stationary sources which commenced construction 
or modification after the applicable “major source 
baseline date” and emissions increases from minor, 
area and mobile sources that occurred after the 
relevant “minor source baseline date” affect the 
allowable increment, the Gasco project does appear 
to consume more than is allowed of the PM10 
increments.46 The correct way to determine 
compliance with the PSD increments is to complete 
a modeling analysis of all increment consuming and 
increment expanding sources that impact the same 
area impacted by the Gasco project. As mentioned 
above, FLPMA and related regulations specify that 
all CAA requirements be met in the development of 
land use plans and subsequent authorizations. The 
BLM is required to “provide for compliance with” all 
CAA requirements, and cannot authorize an action 
that would violate the PSD increments, which are a 
CAA requirement under Section 163. The DEIS 
does not evaluate PSD increment consumption from 
development sources stating that “[b]ecause 
development activities are temporary and short-term 
in nature, comparisons to PSD increments are not 
appropriate” DEIS at 4-6. While it is true that 
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temporary emissions are not included in PSD 
increment analyses, it is questionable whether the 
drilling activities that will continually occur for the 
Gasco development project starting in 2011 and 
continuing through 2026 can really be considered 
“temporary”. The BLM must consider the PSD 
increments as important and legally binding Clean 
Air Act requirements and it must provide for 
compliance with these requirements in the DEIS. 
The PSD increments are separate ambient air 
quality standards not to be exceeded, as set out in 
§163 of the Clean Air Act, that apply in addition to 
the national ambient air quality standards in clean air 
areas. The BLM is required under FLPMA, 43 
U.S.C. § 1712(c)(8), to “provide for compliance with” 
all Clean Air Act requirements, and thus the BLM 
cannot authorize an action that would allow the PSD 
increments to be exceeded. See also 43 CFR 
2920.7(b)(3) (requiring the same for land use 
authorizations). Table 4-6 on page 4-13 of the DEIS 
shows the predicted proposed action concentrations 
compared with Class II increments for NO2 and 
PM10. Even without the proper analysis (one that 
looks at the impact of all increment consuming and 
increment expanding sources in the area in addition 
to the proposed action sources) the BLM’s analysis 
shows that this project alone consumes almost 
300% of the available Class II PM10 increment. 
Specifically, the BLM’s modeling predicts that 
operations sources alone consume 287% of the 
available Class II 24-hour PM10 increment. The 
Class II 24-hour PM10 increment will, therefore, also 
be exceeded when considering all other increment 
consuming sources in the area that impact the same 
area impacted by the Gasco development area. 
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028-O 29 The BLM’s far-field direct project and cumulative 
impact analyses at Class I and sensitive Class II 
areas show significant visibility impacts. 
Specifically, the BLM’s farfield modeling indicates 
that the preferred alternative (A) alone will result 
in one day above a 1.0 deciview (dv) change in 
visibility at Canyonlands National Park (Class I), 
57 days above 1.0 dv at Dinosaur National 
Monument (Class II) and 186 days above 1.0 dv 
at Ouray National Wildlife Reserve (Class II). 
DEIS at 4-43. These same areas would see over 
7 days (Canyonlands National Park), over 137 
days (Dinosaur National Monument) and over 237 
days (Ouray National Wildlife Reserve) above a 
0.5 dv change in visibility as well as an additional 
2 days above 0.5 dv at Arches National Park 
(Class I) and 1 day above 0.5 dv at Capital Reef 
National Park (Class I). See Table 6-1 of 
Appendix I of the DEIS. In addition to these 
areas, the BLM’s analysis of the preferred 
alternative (A) along with “cumulative sources” 
predicts numerous visibility impacts in every 
single Class I and Class II area assessed, except 
three. DEIS at 4-351. There is more than one day 
above a 1.0 dv change in visibility at Arches 
National Park (3 days), Black Canyon of the 
Gunnison Wilderness Area (5 days), 
Canyonlands National Park (2 days), Flat Tops 
Wilderness Area (15 days), Maroon Bells-
Snowmass Wilderness Area (5 days), West Elk 
Wilderness Area (4 days), Colorado National 
Monument (5 days), Dinosaur National Monument 
(188 days), Flaming Gorge National Recreation 
Area (42 days), High Uintas Wilderness Area (39 
days), Ouray National Wildlife Reserve (353 
days) and Ragged Wilderness Area (5 days). 
These visibility impacts must be addressed in the 
DEIS. The BLM should rely on a 0.5 deciview (dv) 
change as defining whether there would be 
significant visibility impacts at the Class I area 
receptors. Again, since all of the Federal Land 
Managers consider a 0.5 dv change to be a Limit 
of Acceptable Change threshold the BLM must 
base its decisions on this threshold.  


Air Quality Class I and II areas-
PSD 


See response to comment 028-O-20. 
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028-O 30 Since FLPMA requires that the BLM provide for 
compliance with CAA requirements the BLM must 
not authorize the Gasco development project if it 
will cause or contribute to adverse impacts on 
visibility. The DEIS fails to provide an adequate 
mitigation scenario that would remedy the adverse 
visibility impacts predicted for several Class I and 
sensitive Class II areas. This is necessary to meet 
BLM’s obligation under NEPA to ensure the 
professional and scientific integrity of the DEIS, as 
well as its obligations under the Clean Air Act to 
not only prevent future impairment of visibility, but 
to also remedy existing impairment. See 40 CFR 
1502.24, 42 U.S.C. 7491(a)(1). 


Air Quality Class I and II areas-
PSD 


See response to comment 028-O-20. 


028-O 
 


31 The deposition impact assessment shows 
cumulative nitrogen and sulfur deposition at certain 
Class I and sensitive Class II areas that could be 
considered significant, depending on the 
significance criteria used. The BLM should 
consider impacts significant when compared to the 
National Park Service’s Class I area “Deposition 
Analysis Thresholds” of 0.005 kg/ha-yr for both 
nitrogen and sulfur deposition. Using the 
Deposition Analysis Thresholds, the DEIS predicts 
significant cumulative impacts on both sulfur and 
nitrogen deposition. 


Air Quality  Class I and II areas-
PSD 


The far-field analysis for deposition under the Agency Preferred Alternative predicted no 
impacts above 0.005 kg/ha-yr in any Class I area in the modeling domain (Table 4-39). 
The deposition analysis predicted impacts over the National Park Service’s deposition 
analysis threshold (DAT) to the “sensitive Class II areas” of Ouray National Wildlife 
Refuge and Dinosaur National Monument (0.076 and 0.02 respectively). Additional 
mitigation to address regional ozone contr butions will also reduce these predicted Class 
II area impacts. The FEIS has been modified to clearly include the National Park 
Service’s DAT to disclose these impacts and further inform the reader.  


032-G 44 Include a summary discussion of ongoing and 
projected regional climate change impacts relevant 
to the action area based on U.S. Global Change 
Research Program assessments. EPA also 
recommends that the EIS identify any potential 
need to adapt the proposed action to these effects, 
as well as any potential impacts from the proposed 
action that may be exacerbated by climate change.  


Air Quality Climate Section 4.2.1.1.2 has been added to the FEIS to provide an analysis of the GHG 
emissions resulting from the Proposed Action and its alternatives. 
The understanding and prediction of potential impacts related to climate change are not 
well enough understood to apply to a specific project. However, BLM does and will 
continue to comply with federal, state, and agency requirements regarding climate 
change disclosure and mitigation. BLM does and will continue to require emission 
reduction and control based on recognized air quality issues associated with oil and gas 
projects, which also have benefits related to GHG reduction, and will continue to 
encourage reductions of GHGs consistent with federal, state, and agency guidance. 
Section 4.18.3.1.8 of the Final EIS includes a discussion of impacts from GHGs on 
climate, and resulting environmental impacts of climate change. 


011-G 9 We urge BLM to take the time to work with 
National Park Service modelers and EPA to 
address significant questions with the work 
supporting this DEIS. 


Air Quality Cooperating 
agencies 


The recently signed Memorandum of Understanding (MOU, June 2011), between the 
Department of Agriculture, Department of the Interior, and the US EPA, identifies a 
standardized approach with which the BLM and NPS can use to address issues for this 
analysis.  
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020-O 5 The DEIS does not consider the air quality impacts 
that might result from additional development 
inside of the project area boundaries in locations 
that are not under lease to Gasco. As Mr. Kreckel 
explains, these areas are no less geologically 
desirable than the other areas proposed for 
development in the project and it is l kely that they 
will be developed. Kreckel Comments. The DEIS 
should, therefore, evaluate those potential impacts. 


Air Quality Cumulative impacts There are no proposed NEPA actions within the project area boundaries at this time, 
therefore potential impacts cannot be analyzed without details of proposed development. 


023-I 4 Cumulative impact is not modeled in the DEIS 
since it ignores projects such as the Greater 
Chapitas Wells Natural Gas Infill Project which will 
contain more than 7,000 wells. EPA Region 8 sent 
scoping comment to the Vernal FO in 2009 with 
detailed comments on the potential air pollution 
impact of this project and listed numerous 
mitigation measurements. 


Air Quality Cumulative impacts The cumulative impacts analysis contained in the DEIS was based on the Mineral 
Potential Report (MPR) prepared as part of the Vernal RMP which predated both the 
Greater Chapita Wells and Greater Natural Buttes Scoping Notices. The MPR provided 
estimates of well development, acres of current and future surface disturbances and 
other elements of oil and gas development.  
Air quality cumulative impacts analysis of the FEIS has been revised to include by 
reference the Greater Natural Buttes Supplement to the Draft EIS, which did analyze the 
cumulative impact based on RFD at the time the GNB analysis was conducted. 


028-O 38 The DEIS Does Not Include a Comprehensive 
Regional Inventory for Use in Determining 
Cumulative Air Quality Impacts. The DEIS does not 
contain details of the reasonably foreseeable 
development sources in the inventory for the 
cumulative modeling analyses. In addition to a 
comprehensive inventory of oil and gas activities 
and other BLM-administered activities in the area, 
the BLM must inventory (and include in the 
technical support documents for public review) all 
pollutants from all other air pollution sources in the 
area as well as all sources expected to impact the 
same areas impacted by emissions from the Gasco 
development project as well as all reasonably 
foreseeable development projects. The reasonably 
foreseeable development projects inventory should 
include all sources recently permitted or which have 
recently submitted complete PSD permit 
applications but which are not yet operating, that 
will have an impact on the same areas impacted by 
the Gasco project. In addition, the BLM must 
include any emissions from NEPA projects in Utah 
and in other states that could be impacting the 
same area as the impacted area of the Gasco 
development project. The BLM must make sure that 
the projected growth in all of the adjacent planning 


Air Quality Cumulative impacts The analysis in the DEIS included all Reasonable Foreseeable Development at the time 
the analysis was conducted. 
The Greater Natural Buttes Draft EIS cumulative analyses, which were conducted more 
recently than the Gasco analysis, included the Gasco project, as well as additional 
projects that were identified after the analysis for the Gasco project was performed. The 
GNB analysis included a comprehensive cumulative analysis and is referred to in this 
(Gasco) FEIS. (See Sections 4.2.1.1.1.1, 4.2.1.1.1.3, 4.2.1.2, 4.2.2.2, and 4.9.1.1.8.1). 
Ozone impacts will be addressed via the adaptive management plan for the Gasco 
project. 
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areas, as a whole, will not have significant impacts 
on air quality in the region. The BLM also must 
consider the proposed emissions increases 
associated with project-specific EISs that will impact 
the same areas as the Gasco development project.  
According to the BLM Vernal District Manager, 
there are 25,000 wells under NEPA review.( See 
http://www.vernal.com/stories/Air-pollution-
becoming-a-Basin-concern,692101) Specifically, 
the BLM must consider the Greater Natural Buttes 
oil and gas development project for 3,675 wells east 
of the Gasco development project, the nearby 
South Unit project and the Monument Butte project, 
as well as the Southam Canyon, Big Pack, and 
Riverbend Infill projects. In addition, the BLM must 
consider the Greater Deadman Bench Oil and Gas 
Producing Region (GDBR) EIS and Chapita Wells- 
Stagecoach Area Natural Gas Development EIS 
sources – both in the Vernal planning area. These 
two projects are proposed to add over 2,000 new 
wells to the area and the records of decision for 
these projects individually show near-exceedances 
of the 24-hour PM2.5 NAAQS from just the pad and 
road construction sources. (FOOTNOTE: See 
Records of Decision for the EOG Resources, Inc. 
Chapita Wells - Stagecoach Area Natural Gas 
Development and the Questar Exploration & 
Production (QEP) Greater Deadman Bench Oil and 
Gas Producing Region (GDBR), March 2008.) 
 When combined with predicted impacts from 
drilling and completion these projects will cause 
concentrations 2.5 times the 24-hour PM2.5 NAAQS. 
A comprehensive cumulative analysis was not 
completed for either of the projects, nor was there 
an analysis of ozone impacts. In addition to these 
project-specific EISs, the BLM must consider all 
other existing and reasonably foreseeable 
development projects in the Vernal Field Office and 
other nearby field offices such as: Coastal's 
proposed development of the Ouray Field, North 
Hill Creek Field Development, modifications to the 
Antelope Creek Oil and Gas Field Expansion /Infill 
and Thermal Recovery Projects, Tabby Canyon Oil 
and Gas Field Development EA, Castle Peak and 
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Eight Mile Flat Oil and Gas Expansion Project EIS, 
West Brundage Canyon Oil and Gas Field 
Development EA, West Bonanza and Bonanza 
Area EAs, Resource Development Group EIS, 
Sowers Canyon Oil and Natural Gas EA, Love Unit 
EA, Riverbend Natural Gas Drilling Project EA, 
LCU/HCU/BPU EA, Gasco Development EIS, 
Monument Butte/Myton Bench EA, Wexpro 
Company EA Island Unit, Riverbend Natural Gas 
Drilling Project EA, North Alger Natural Gas 
Expansion Project, Tumbleweed Unit Exploratory 
Gas Well Development EA and Kings Canyon EA. 
The BLM must also include sources from the Moxa 
Arch (Kemmerer Field Office), Hiawatha (Rock 
Springs Field Office) and Continental Divide-
Creston (Rawlins Field Office) oil and gas 
development project EISs in southwest Wyoming 
and the Roan Plateau (Colorado) RMP sources and 
projects in Moffat County, Colorado (Little Snake 
Field Office) such as the Vermillion Basin Project. 
The remaining development in any NEPA-approved 
projects in the area must also be included in the 
RFD inventory. The cumulative impacts from these 
projects along with all other projects in the area 
(including Gasco’s proposed development) must be 
fully considered before the BLM takes final action 
on any further development. Page 4-322 of the 
DEIS includes a list of some of these projects 
indicating that the BLM may have considered some 
of the impacts from these projects in its analysis of 
reasonably foreseeable future actions, however, it 
appears that the majority of the projects identified 
above are not included as part of the Gasco DEIS 
analysis.  


011-G 3 We would also suggest that what is termed a 
"cumulative analysis" in the DEIS should include all 
emissions sources that impact AQRV in these 
national parks. Therefore, the cumulative analysis 
performed in this DEIS does not disclose 
cumulative impacts to natural resources from the 
multitude of sources actually impacting park 
resources. To address this issue the air quality 
analysis in the DEIS should add the measured 
deposition value (1.9 kgN/ha/yr) to the calculated 


Air Quality  Cumulative impacts The cumulative deposition tables in Section 5.18.1.1.1 of the DEIS add the nitrogen 
deposition values from each park to the measured deposition value of 1.8 kg/ha-yr as 
described in Section 3.2.3.3.1. The addition of 0.1 kg/ha-yr using the different averaging 
period would not appreciably change the results of the deposition analysis as applied to 
Class 1 areas analysis in the DEIS.  
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"cumulative" N deposition values for each park, 
and compare these totals to the most recent critical 
loads for impact to southwestern U.S. desert 
ecosystems. 


011-G 10 One editorial note for Appendix J is that what 
should be Table 1-1 is labeled 2-1. It should also 
list the appropriate units.  


Air Quality  Editorial The first table in Appendix J in the DEIS is correctly numbered as Table 1-1. Table 1-1 
has been updated in the FEIS to include measurement units.  


020-O 4 Every alternative analyzed in the Gasco DEIS 
would result in exceedances of federal air quality 
standards. For this reason the BLM may not 
approve the Gasco DEIS. The BLM must develop 
new alternatives that will not contribute to 
exceedances of federal air quality standards. 


Air Quality Emissions/dust The air quality analysis did not indicate potential violations of the federal NAAQS, except 
for the possible exception of ozone. 


020-O 7 The Gasco DEIS fails to evaluate the potential 
contributions of the activities it envisions on soil 
disturbance which leads to early snowmelt in 
nearby mountains when transported in wind 
storms. The problem of disturbed desert dust 
causing regional climate change and early 
snowmelt is discussed in numerous recent 
scientific articles. See, e.g., J.C. Neff et al., 
Increasing Eolian Dust Deposition in the Western 
United States Linked to Human Activity, Nature 
Geoscience 1, Advanced Online Publication, 189 
(2008) (attached as Exhibit 4) (documenting how 
the dust on snow phenomenon is largely 
coincidental with increased settlement of the 
American West); Thomas H. Painter et al., Impact 
of Disturbed Desert Soils on Duration of Mountain 
Snow Cover, Geophysical Research Letters, vol. 
34, L1202 (June 23, 2007) (attached as Exhibit 5) 
(describing how dust on snow leads to early snow 
melt); Thomas H. Painter et al., Response of 
Colorado River Runoff to Dust Radiative Forcing in 
Snow, Proceedings of the National Academy of 
Sciences of the United State of America (Sept. 20, 
2010) (describing the extent of early snowmelt in 
the entire Upper Colorado River Basin) (attached 
as Exhibit 6). Recently, scientists estimated that 
disturbed desert soils traceable to settlement of the 
American West landing on mountain snowpack in 
the Upper Colorado River Basin was resulting in a 


Air Quality Emissions/dust The effect of dust on mountain snow cover is an emerging research area that is too 
speculative to address in, and beyond the scope of, the Gasco EIS. Section 4.18.3.1.8 of 
the FEIS includes a discussion of impacts from GHGs on climate, and resulting 
environmental impacts of climate change. 
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net loss of approximately 5% of the annual flow of 
the Colorado River as measured at Lees Ferry. 
See Painter et al., Response of Colorado River. It 
is likely that most of this dust on mountain 
snowpack is coming from nearby lands, where soil-
disturbing activity makes lands susceptible to wind 
erosion; activities such as energy development 
serve to destabilize soils. See, e.g., Jayne Belnap 
et al., Dust in Low Elevation Lands: What Creates 
It and What Can We Do About It?, Presentation, 
Colorado River District Seminar, Grand Junction, 
Colorado (Sept. 18, 2009), 
http://www.crwcd.org/media/uploads/2009_09_18_
Belnap_Seminar.pdf (attached as Exh bit 7). 


020-O 8 The BLM understands how to quantify dust 
generation for oil and gas construction activities. 
See, e.g., DEIS, App. H at 17-19. This methodology 
for inventorying dust generation should be applied to 
any activity that will cause fugitive dust (e.g.,vehicle 
travel on roads, pad clearing, exposed soils) in order 
to estimate total dust emissions. This information 
should then be disclosed for each alternative. The 
BLM may then qualitatively discuss its choices and 
their impacts on the dust on snow problem. 
Disclosing this information is a necessary step in the 
NEPA process. It also ensures that the public 
receives all the information necessary begin to 
understand these impacts. 


Air Quality Emissions/dust The potential impacts of dust on near-field and far-field air quality are discussed, and 
emissions and impacts from developmental and operational traffic, construction activities, 
and reclamation activities are disclosed in Chapter 4, and in each Alternative emission 
inventory. The effect of dust on mountain snow cover is an emerging research area that 
is too speculative to address in, and beyond the scope of, the Gasco EIS. 


020-O 24 The DEIS asserts that ―[n]o data are available on 
the distr bution of dust that would be generated by 
roads as a result of the Proposed action.‖ DEIS at 
4-246 to -247. To the contrary, BLM can and often 
does quantify particulate matter (dust) generated 
by travel on dirt roads during the drilling and 
production phases of development, as well as 
casual off-road vehicle use. See Williams 
comments. BLM must calculate the expected dust 
to be produced from the various alternatives and 
evaluate and analyze that information in this 
section of the DEIS. 


Air Quality Emissions/dust See response to comment 020-O-8. 


023-I 5 The situation with Uintah Basin atmospheric 
stability conditions was reported in the Dec 16 Salt 


Air Quality  Emissions/dust The air quality analysis contained in the DEIS did analyze far-field potential impacts from 
the Gasco project. See Appendix I (Far-Field Air Quality Technical Support Document). 
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Lake City newspapers. This air pollution situation 
has been known for some times with little being 
done about it. You can go into Nine Mile Canyon in 
the winter and find restricted visibility conditions 
from the industrial traffic industrial activities in the 
Canyon and on the Plateau (photos by request). 
Under very stable conditions, the pollution from the 
Gasco Project will join West Tavaputs pollution 
flowing down to the Green River. This is because 
very strong inversions are “decoupled” from the 
atmospheric flow and the movement of the air 
close to the ground is controlled by the terrain. This 
is a special problem for Nine Mile Canyon because 
tons of particulates from the two projects will end 
up in the Canyon and deposit on the Indian rock 
art, some of which are sacred sites. The Nuclear 
Industry has been modeling particulate deposition 
since the 70's (technical report titles available by 
request) but the BLM refuses to do this for West 
Tavaputs Project impact on Nine Mile Canyon and 
will probably refuse to do this for the even greater 
cumulative impact from the Gasco Project.  


004-G 1 Duchesne County is concerned about the proposal 
to dispose of produced water by means of a large 
evaporation facility containing about 30 ponds on 
about 214 acres of BLM land in the northeasterly 
section of the project area. The two counties have 
been dealing with the impacts of sulfurous odors 
from such facilities in the past several years and 
we feel that caution should be exercised in the 
location of such a facility to ensure that it is placed 
as far away from populated areas as poss ble. The 
location depicted on Map 2 of the DEIS may not be 
the best in terms of proximity to populated areas. 


Air Quality Evaporation pond  Additional analysis and the inclusion of a reduced evaporation facility have been 
incorporated into Alternative F. Specifically; impacts on air quality from the evaporation 
facility have been modeled and disclosed. Additional disposal options are undergoing 
further research. No additional locations for the facility were suggested during scoping or 
public comments. 


015-G 2 Uintah County is concerned with the proposed 
construction and development of up to 30 (450 x 
650 foot), evaporation basins on BLM lands within 
a single facility covering approximately 214 acres. 
Uintah County and Duchesne County have been 
dealing with the impacts of sulfurous odors from 
such facilities for the past several years. Analysis 
fails to discuss air quality impacts of the 214 acres 
of evaporation ponds. This should be discussed 


Air Quality Evaporation pond  See response to comment 004-G-1. 
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and disclosed in this analysis. As written, it is not 
possible to make a decision regarding the 214 
acres of evaporation ponds for the lack of ability to 
compare it to other options. Additionally, there 
appears to be no discussion of other disposal 
options such as on-sight evaporation or other 
possible technologies. These should be analyzed 
and disclosed. 


032-G 1 EPA is concerned that the emissions inventories 
used for all project-related modeling (near-field, 
far-field, and ozone) do not include volatile organic 
compound (VOC) emissions from the WEF. The 
produced water found in many gas operations can 
contain substantial levels of various VOCs, 
including those that when emitted are classified as 
hazardous air pollutants (HAPs). Given the large 
size of the proposed produced water disposal 
facility, there is potential for substantial emissions 
of VOCs from the evaporation ponds. The EIS 
should provide an estimate of the VOC content of 
the evaporation basins and an emissions inventory 
that indicates the level of VOCs emitted from the 
WEF, as well as disclose potential impacts on HAP 
and ozone concentrations in the project area. 


Air Quality Evaporation pond  An emission inventory for the WEF was prepared based on representative samples of 
produced water at similar facilities in the Uinta Basin. Supplemental near-field modeling 
was conducted using the estimated emissions for BTEX and methanol. A control 
assumption for BTEX components of 60% was used for a controlled case model run. An 
uncontrolled case run was also performed to determine the potential effectiveness of 
emission/process controls in reducing HAP impacts from the WEF. The modeling of 
potential effects on ozone concentrations would be conducted under the ARMs modeling 
effort. (See Section 4.2.1.2.3 and Appendix H.) 


028-O 4 The air analyses included in the DEIS are not a 
comprehensive assessment of the environmental 
and public health impacts resulting from an 
increase in air pollution in an area already heavily 
impacted by the adverse effects of increasing 
development. Without such an analysis, the BLM 
cannot know what the impacts of the activities 
proposed in the DEIS will be on air quality, human 
health and the natural environment or whether the 
BLM will prevent significant deterioration in air 
quality, as required by the Clean Air Act. 


Air Quality General See response to comment 028-O-2 (located in the “Air Quality/applicant- committed 
measures-mitigation” section of this table). 
The models used for the air quality assessments included in this EIS were carefully 
developed by the BLM's National Air Quality Modelers and the BLM's third-party air 
quality experts. Furthermore, the protocols were reviewed and commented on by the 
Utah DAQ. The FEIS the BLM prepared evaluated the effects of all criteria pollutants and 
HAPs. The air quality analysis did not indicate potential violations of NAAQS except for 
the possible exception of ozone.  


028-O 42 Project emissions of CO2 equivalent clearly exceed 
the 25,000 ton per year threshold needed to 
require a quantitative and qualitative assessment 
of impacts, including consideration of mitigation 
measures. Therefore, this type of assessment 
should be included in the EIS for the Gasco 
development project. 


Air Quality GHG emission 
inventory  


Additional GHG analysis has been provided in Chapters 3 and 4 and Appendix K. 
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032-G 40 Quantify and disclose projected annual and total 
project lifetime cumulative GHG emissions in CO2 -
equivalent terms and translate the emissions into 
equivalencies that are easily understood from the 
public standpoint (e.g., annual GHG emissions 
from x number of motor vehicles, see, 
https://www.epa.gov/RDEE/energy-
resources/calculator.html).  


Air Quality GHG emission 
inventory 


Annual direct GHG emissions from the project, both for maximum development and 
maximum operational emissions, and for operations after full development has occurred 
are presented in terms of CO2 equivalents. Total GHG emissions based on the life of the 
project cannot be forecast with confidence due to uncertainties associated with actual 
operational aspects, future regulations, process improvements, and other issues. Some 
general equivalent comparison values have been incorporated into the FEIS for 
comparison with the development and operational GHG emissions. (See Section 
4.2.1.1.1.2, Greenhouse Gas Emissions.)  


032-G 41 In addition, because information on the 
“downstream” indirect GHG emissions from 
activities such as refining and end use may be of 
interest to the public in obtaining a complete 
picture of the GHG emissions associated with the 
proposed project, it may be helpful to estimate and 
disclose them.  


Air Quality GHG emission 
inventory  


Estimating downstream indirect GHG emissions from activities such as refining and end 
use requires the incorporation of unsubstantiated assumptions based on a multitude of 
factors beyond the ability to reasonably foresee. Direct GHG emissions from the project 
have been disclosed. (See also response to comment 032-G- 40.) 


032-G 42 Please describe any potential inconsistencies 
between the proposed action and any relevant 
Regional, Tr bal or State climate change plans or 
goals, as well as the extent to which BLM would 
reconcile, through mitigation or otherwise, its 
proposed action with such plans. For example, 
please consider the Governor’s Blue Ribbon 
Advisory Council on Climate Change 2007 Final 
Report 
(http://www.deq.utah.gov/BRAC_Climate/final_rep
ort.htm), Utah’s GHG reduction goals (to reduce 
GHG emissions to 2005 levels by 2020) 
(http://deq.utah.gov/Climate_Change/GHG.goal.ht
m) and the Western Climate Initiative 
(http://www.westernclimateinitiative.org).  


Air Quality GHG emission 
inventory  


BLM has not identified any inconsistencies between these policies and the Gasco project 
as proposed, nor from oil and gas development in general. These policies set broad GHG 
reduction goals to be achieved through a variety of proposed methods; however none 
include specific restrictions or mitigation requirements on oil and gas development 
projects. 


032-G 43 Qualitatively discuss the link between GHGs and 
climate change, and the potential impacts of 
climate change. As discussed in the 2010 CEQ 
Draft Guidance, the estimated level of GHG 
emissions from the project and its alternatives can 
also serve as a reasonable proxy for assessing 
potential climate change impacts, and provide 
decision makers and the public with useful 
information for a reasoned choice among 
alternatives.  


Air Quality GHG emission 
inventory 


A qualitative discussion of GHG, climate change and potential impacts on climate change 
has been incorporated into the FEIS. (See Section 4.18.3.1.8, Climate Change.) 


028-O 32 The DEIS presents concentrations of acrolein that Air Quality HAPs While predicted acrolein concentrations exceed the acute REL for every alternative, all 
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exceed both the acute reference exposure level 
(REL) and the reference concentration (RfC). DEIS 
Appendix H at 41. The BLM must include 
enforceable mitigation measures to ensure 
concentrations of all HAPs remain below 
appropriate health-based standards. 


are below the acute exposure guideline level for mild effects. Predicted concentrations for 
Alternatives A, B, C, E and F also exceed the RfC for acrolein, but are all below the 
California EPA chronic REL (similar to the RfC). EPA's website documentation for the 
acrolein RfC indicates EPA has medium confidence in the RfC as it is based on medium 
quality data. Given that these concentrations do not trigger a regulatory response (i.e., 
mandatory mitigation and/or control), and the primary sources of acrolein associated with 
the project (compressors and the WEF generator) are not near any sensitive receptors or 
population centers in the project area, it is unlikely acrolein emissions are a significant air 
quality issue for this project. BLM is, however, concerned about worker exposure to 
acrolein, and would examine potential mitigation associated with these emissions. 
However, unless feas ble alternative water disposal methods are identified, it is unlikely 
effective mitigation for this pollutant will be identified.  


028-O 40 The DEIS does not fully assess the potential VOC 
and hazardous air pollutant (HAP) emissions from 
the huge number of evaporation ponds that are 
part of the proposed development. The wastewater 
ponds associated with the proposed development 
are a potentially significant source of VOC/HAP 
emissions and the DEIS must fully disclose the 
potential impacts from this source. 


Air Quality HAPs  The HAP emissions from the proposed WEF for Alternative F have been analyzed and 
are presented in the FEIS. (See Section 4.2.1.2.4.6.) 


028-O 41 As discussed in this section, the DEIS likely under-
predicts air quality impacts from the Gasco 
development project. Many of issues—e.g., 
assumptions that are not made to be enforceable 
mitigation measures in the EIS and modeling that 
does not predict maximum impacts, etc.—also 
apply to the determination of hazardous air 
pollutant (HAP) impacts and, therefore, the DEIS 
likely underestimates HAP impacts as well. In 
addition, it appears that the DEIS assumes certain 
control efficiencies for HAP emissions that are not 
enforceable mitigation measures in the DEIS. 
Specifically, acrolein and formaldehyde emissions 
from compressor engines were assumed to be 
controlled by 85% and all other HAPs were 
assumed to be controlled by 50% via use of an 
oxidation catalyst. DEIS Appendix H at 38. In 
addition, HAP emissions from glycol dehydrator 
reboilers are assumed to be controlled by 95%. 
DEIS Appendix H at 38. The BLM must ensure that 
all potential sources of HAP emissions are 
included in the source inventory, that maximum 
impacts are modeled and that any control 


Air Quality HAPs  Any mitigation measures selected by the BLM Utah State Director would be attached to 
the ROD as Conditions of Approval. A complete list of measures that will be enforceable 
can be found in Table 2-1. 
The data from the modeling referred to in the comment were not intended for interpreting 
risk on a local level but rather on a large scale basis. From the EPA website: “EPA 
strongly cautions that these modeling results should not be used to draw conclusions 
about local concentrations or risk. The results are most meaningful when viewed at the 
state or national level.”  
Overall, on a national scale, benzene concentrations have been decreasing since the 
model was performed in 1996 
(http://cfpub.epa.gov/eroe/index.cfm?fuseaction=detail.viewInd&lv=list.listByAlpha&r=231
333&subtop=341). The more recent 2005 National-Scale Air Toxics Assessment 
conducted by EPA indicated that the project area is not at an elevated risk for Total 
Cancer Risk (http://www.epa.gov/ttn/atw/nata2005/05pdf/sum_results.pdf) 
Maximum HAP concentrations for the Gasco project as predicated by modeling were 
used to perform comparisons to individual acute RELs and RfCs. The analysis performed 
showed that the individual cancer risk from 1,3-butadiene and benzene were lower than 
the generally acceptable risk range of one additional cancer per one million exposed 
persons (1 × 10-6) to one additional cancer per ten thousand exposed persons. 
Additionally, an evaluation of cancer risk for all project-related HAPS at the point of 
maximum impact was conducted for the Most Likely Exposed (MLE) and the Maximally 
Exposed Individual (MEI). The analysis showed that the risk was within the low end of the 
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technology assumptions used in the analysis are 
made enforceable in the final EIS. 
EPA’s National Air Toxics Assessment (NATA) 
shows elevated levels of benzene and 1,3 
butadiene in modeling for the year 1996 in Utah 
and, specifically, in the general area of the Gasco 
development.(U.S. Environmental Protection 
Agency, National Air Toxics Assessment, 
http://www.epa.gov/ttn/atw/nata/mapconc.html) 
Since oil and gas operations have grown 
significantly since that time, one could assume that 
the situation has only worsened. Under NEPA, the 
BLM must disclose the cumulative impacts of the 
proposed project. However, it is unclear whether 
cumulative HAP impacts were analyzed for this 
DEIS. It appears that most of the BLM’s estimates 
are only for incremental risk associated with the 
project, and would be imposed on top of existing 
health risks. The BLM has an obligation under 
NEPA to fully consider the cumulative impacts of 
the project, including impacts from sources of 
HAPs. 


acceptable risk range (see Table 4-26).  
The analysis of a cumulative risk assessment for HAPs is beyond the scope of this 
project, and would require the generation of background concentration values for HAPS, 
data which are not available at this time from the EPA or the UDEQ. 


032-G 3 Moreover, as discussed above, near-field modeling 
conducted for the Draft EIS also does not include 
HAP emissions. An accurate prediction of potential 
HAP impacts from the proposed project is 
necessary to protect those living, working, or 
recreating in or near the project area. In particular, 
we note that the Pariette Wetlands (a popular 
recreational destination) and the community of 
Ouray are approximately 5 miles and 10 miles, 
respectively, from the proposed WEF. 


Air Quality HAPs Supplemental near-field modeling for the BTEX and methanol emissions from the WEF 
was conducted, and results were compared to the applicable RfC, RELs and Utah TLVs. 
(See Section 4.2.1.2.4.6.) 


032-G 34 EPA is pleased that BLM included near-field 
modeling for HAPs. However, the modeling 
predicted concentrations of acrolein in excess of 
the Reference Concentration for continuous 
inhalation exposure (RfC) for Gasco. We 
recommend that BLM consider mitigation 
measures that would reduce acrolein emissions 
from the Gasco project. This mitigation should 
include consideration of alternative water disposal 
methods, which would reduce acrolein emissions 
from the WEF generator. 


Air Quality HAPs  See response to comment 032-G-32.  
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032-G 35 We note that new assessments are available for 
HAPs, and the acute RELs for acrolein, 
formaldehyde, and acetaldehyde in Table 4-12 of 
the Draft EIS and Table 6-27 of Appendix H should 
be updated. 


Air Quality HAPs The new assessment information concerning the acute REL for acrolein, formaldehyde 
and acetaldehyde has been incorporated into the FEIS. 


028-O 43 In particular, the DEIS should include a quantitative 
assessment of the impacts from methane 
emissions from the proposed development and 
mitigation measures for reducing impacts from 
methane emissions. Oil and natural gas systems 
are the biggest contributor to methane emissions in 
the United States, accounting for over one quarter 
of all methane emissions. (U.S. Emissions 
Inventory 2007: Inventory of U.S. Greenhouse Gas 
Emissions and Sinks: 1990-2005.) Methane is a 
potent GHG, roughly 20 times more powerful at 
warming the atmosphere than carbon dioxide by 
weight, and with a relatively short atmospheric 
lifetime of about 12 years. Methane, thus, is a 
prime contributor to short-term climate change over 
the next few decades. And, in fact, there are many 
proven technologies and practices already 
available to reduce significantly the methane 
emissions from oil and gas operations. These 
technologies also offer opportunities for significant 
cost-savings from recovered methane gas. 


Air Quality Methane Methane emissions are included in the updated GHG analysis in Chapters 3 and 4 of the 
FEIS. A quantitative assessment of the direct impacts from methane emissions from the 
project is beyond the current technical level of models; however, a qualitative 
assessment has been incorporated into the FEIS. 
Additionally, newly proposed new source performance standards (NSPS) and maximum 
achievable control technology (MACT) standards for the oil and gas industry would 
regulate emissions from production activities, and specifically reduce methane emissions 
from well site stock tanks and well completion activities. 


023-I 3 The air pollution modeling is invalid because of the 
wind rose it uses; it does not model the APE; it 
does not model cumulative impact; it does not 
model the significant stability conditions of the 
Basin, and the grid size is too large to model small 
canyons such as Nine Mile and its tributaries. The 
wind rose is from Canyonlands (Island in the Sky). 
The elevation and terrain there is nothing like the 
Gasco Project and results in a higher wind speed 
and a skewed wind direction. A more realistic wind 
rose is the one from the Price Airport which results 
in lower wind speeds across Nine Mile Canyon 
which “traps” the lower speed North winds which 
takes the pollution in Nine Mile and then into the 
Green River. The computer model used is not 
capable of modeling this situation. The EPA has 
screening models for canyons that would model 


Air Quality Methodology/Model The meteorological data used in the Air Quality analysis were the best available data that 
were suitable for use in the model used for the analysis.  
The American Meteorological Society/Environmental Protection Agency Regulatory 
Model (AERMOD), has been promulgated in the EPA Guideline on Air Quality Models to 
replace ISCST3 as the primary dispersion model for assessing near-field impacts (40 
CFR Part 51 in 9 Nov 05,Vol 70 # 216 FR 68218-68261), and was therefore applied in 
this analysis.  
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the pollution from Gasco area source as it flows 
into Nine Mile Canyon where it would join the 
pollution from the hundreds of daily industrial traffic 
from the West Tavaputs Project and the pollution 
from the West Tavaputs Plateau. The EPA website 
for this situation is at epa.gov/scarm001/. Roger W. 
Brode of the EPA Air Quality Modeling Group 
(C439-01) can be reached at 
brode.roger@epa.gov. 


032-G 22 A 12 km modeling domain was used in the CMAQ 
modeling. A smaller 4 km nested domain should be 
used in the project area. The 4 km higher 
resolution emissions/emissions/topographic 
information data would l kely improve model 
performance. EPA has consistently expressed this 
concern with grid resolution over the past several 
iterations of modeling performed in the Uinta Basin 
(beginning with the Uinta Basin Air Quality Study, 
letter to Bill Stringer October 16, 2009, and most 
recently regarding the Gasco ozone modeling 
protocol, letter to Jeff Rawson, May 10, 2010). 
Regarding model performance evaluation, we note 
that the EPA guidance for determining attainment 
of the ozone standard is generally intended for use 
in urban State Implementation Plan applications 
where a large network of monitors is available to 
evaluate the model performance and there is 
reasonable assurance that the baseline monitoring 
data captures the locations of highest ambient 
ozone concentrations. The monitoring data are 
sparse in the Gasco area and so in some 
instances the guidance may not be applicable. 
Caution should be used in citing this guidance for 
NEPA projects in rural areas. 


Air Quality Methodology/Model BLM acknowledges EPA concerns regarding the domain size used in modeling to date in 
the Uinta Basin, and generally agrees that finer resolutions produce more accurate 
modeling results. However this is predicated on the assumption that adequate monitoring 
data exist to validate the modeling results. At the time the photochemical modeling was 
conducted for Gasco, no ambient monitoring data were available for model validation. It 
is unlikely given the dearth of monitoring data that a 4-km nested domain would have 
produced substantially more accurate data. Additionally, the Uinta Basin Air Quality 
Study (UBAQS) 12-km domain modeling study cited by EPA as one of the recent studies 
to not use a 4-km domain has now been out long enough to evaluate its predictions 
based on ambient monitoring conducted recently in the Uinta Basin, and the modeling 
results appear to be holding up well. Summer ozone numbers recorded at the Ouray and 
Redwash monitoring sites have been within the acceptable margin of error of the 
modeling done for UBAQS. This provides some support that modeling on a 12-km grid 
size can produces accurate results in this area.  
Now that air monitoring data have become available beginning in 2009, finer resolution 
modeling may produce more accurate and useful results. BLM is pursuing a regional 
modeling study, which will use the better data, and will include the Gasco project. 


032-G 36 EPA has concerns regarding predicted impacts to 
air quality related values (AQRVs) for the proposed 
project. The Draft EIS identifies one day of 
impairment (visibility impacts greater than one 
deciview) predicted at a federal Class I area, 
Canyonlands National Park. Impacts to sensitive 
Class II areas included a maximum of 57 days of 
impairment at Dinosaur National Monument and 
186 days at Ouray National Wildlife Refuge. We 


Air Quality Methodology/Model As EPA notes visibility impacts from the Gasco project are predicted to be minor and not 
significant. There were no changes in vis bility that exceeded 1.0 deciview LAC on more 
than one day per year at any Class I area. Additional mitigation specific to vis bility 
impacts is therefore not warranted. It should be noted however that mitigation directed at 
ozone and particulate matter also reduces potential vis bility impacts (particularly related 
to nitrogen oxide emissions).  
The discrepancies between the visibility cumulative results are due to the refinement in 
the cumulative emission inventories used in the GNB analysis versus the Gasco analysis. 
The Gasco Far-field analysis was performed in 2008, and used the modeling protocols 
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recommend mitigation measures to reduce these 
visibility impacts be discussed in the EIS. Further, 
we note that the cumulative screening visibility 
assessment conducted for the Gasco project 
differs significantly from the results presented in 
the Greater Natural Buttes Draft EIS. For example, 
the Greater Natural Buttes cumulative visibility 
impairment for Arches National Park was 311 days 
of impairment, while for the Gasco project the 
cumulative for Arches was 22 days of impairment. 
Given that the direct project impacts to vis bility 
impairment were minor for both projects, please 
explain why there are such large discrepancies 
between these cumulative assessments. We 
additionally note that it is not clear to us which 
approved FLAG method was used to determine the 
"screening" level visibility impacts. EPA prefers 
Methods 2, 6 or 8 in determining visibility 
impairment. 


and emission inventories that were developed in 2008. The cumulative emission 
inventory for the Gasco EIS was based on foreseeable development based on known 
NEPA projects, and permitting information from the Utah and Colorado regulatory 
agencies.  
The GNB analysis was completed at a later date, and incorporated a larger number of 
known NEPA projects, as well as projections for  sources based on the WRAP Phase III 
inventory. In short, the Gasco far-field analysis was based on the best available data at 
the time the analysis was performed. 
The "screening" level visibility impacts for this project were performed using Method 6. 


011-G 
 


1 Nitrogen deposition is also of concern and 
significant increases of nitrogen oxides can result 
in increased deposition in the parks. In order to 
determine whether nitrogen deposition from the 
proposed action and associated connected actions 
are of concern, BLM is encouraged to compare 
modeled deposition with deposition analysis 
thresholds (DATs) for this and future NEPA 
analyses. These thresholds are contained in the 
recently revised and published report by the 
Federal Land Managers Air Quality Related Values 
Work Group (FLAG 2010). 


Air Quality  NOX BLM recognizes and acknowledges NPS concerns with nitrogen deposition impacts on 
native plant communities. The FEIS has been modified to clearly include the National 
Park Service’s DAT to disclose these impacts and further inform the reader.  


011-G 
 


2 To calculate current background deposition we 
would suggest that using wet deposition (NADP) 
data from Canyonlands National Park, as was 
done in the DEIS to represent the current condition 
is reasonable, but that the current condition should 
also include dry deposition. In addition, because 
calculations incorporate precipitation differences 
from year to year, background deposition 
calculations should use an average of several 
recent years, rather than a single year. Using 
NADP wet deposition and CASTNet dry deposition 
data for Canyonlands, the most recent 5-year 


Air Quality  NOX The Gasco DEIS used both wet and dry deposition from Canyonlands National Park to 
calculate total deposition (3.2.3.3.1). Wet deposition was averaged for years 1997 
through 2004, while dry deposition was averaged for years 1995 through 2002. Total N 
deposition over this time period was calculated at 1.8 kg/ha-yr, which is very close to the 
value presented in the comment, which was presumably based on the most recent 5-year 
average (but was not defined in the comment). 
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average of total N deposition would be 1.9 
kg/ha/yr, which we suggest is the current 
deposition value that should be used in this DEIS. 


011-G 4 Generally speaking, NPS is especially concerned 
about nitrogen deposition in the arid Southwest 
since recent research has shown negative effects 
on the biodiversity of native plant communities by 
stimulating non-native grasses that may 
outcompete the native biota. Recent research has 
established critical loads for other areas in the 
desert southwest as 3.0 kgN/ha/yr (all published 
U.S. critical loads science for nitrogen is reviewed 
in Pardo et aI. 2010) and this is the best available 
data to use for places l ke Arches National Park 
and Dinosaur National Monument. Because 
ongoing oil and gas operations will likely threaten 
AQRV in this part of the Intermountain West, 
considering that current conditions are not far from 
exceeding critical loads, we would then encourage 
BLM to control emissions of nitrogen oxides to the 
extent possible for this and any future oil and gas 
development projects. A discussion of control 
options follows later in this letter. 


Air Quality  NOX BLM recognizes and acknowledges NPS concerns with nitrogen deposition impacts on 
native plant communities. Additional mitigation proposed for the Gasco project to reduce 
ozone precursor emissions (primarily nitrogen oxides and volatile organic compounds) 
would have the added benefit of reducing nitrogen deposition levels associated with this 
project, although as presented in Table 4-39 significant adverse impacts to Class 1 areas 
from nitrogen deposition from the Gasco project are not anticipated under the Agency 
Preferred Alternative. 


028-O 
 


22 The BLM must complete an analysis of 1-hour NO2 
impacts following EPA’s guidance prior to finalizing 
the EIS for the Gasco development project. 
Specifically, BLM must complete a dispersion 
modeling analysis using an EPA-preferred model 
and five years of National Weather Service 
meteorological data. When determining 
compliance with the 1-hour NAAQS, the BLM 
should add the overall highest hourly 
representative background concentration to the 
modeled design value that is based on the form of 
the standard (i.e., the 98th percentile of the annual 
distribution of daily maximum 1-hour 
concentrations averaged across the number of 
years modeled). Using a background concentration 
that only represents the 98th percentile value is not 
protective of the NAAQS.39 In the absence of 
background monitoring data the BLM should work 
with EPA and UDAQ to define a representative 
maximum hourly value. 


Air Quality NOX The 1-hour NO2 background value has been updated using monitored data from the 
Uinta Basin. Additionally, the FEIS incorporates the analysis of 1-hour NO2 from drilling 
activities from the GNB SDEIS by reference, and has also incorporated additional 1-hour 
NO2 modeling completed for the WEF, and additional modeling for 1-hour NO2 impacts 
completed for well site production equipment. (See Section 4.2.1.2.1.1.)  
As discussed in Section 4.2.1.1.1.1, results from the GNB SDEIS (and incorporated by 
reference in this FEIS) showed that emissions from drill rigs operating on well pads in 
close proximity to each other (40-acre spacing) could cause an exceedance of the 1-hour 
NOX standard. However, based on the expected spacing of the well pads for the Gasco 
project (160-acre spacing under Alternative F), and the short duration that drill rigs would 
be located at one well pad, it is anticipated that the 1-hour NOX standard would be met. 
Additional mitigation measures have been incorporated into the FEIS to address potential 
1-hour NO2 impacts from drilling activities (see Table 2-1). 
See also response to comment O32-G 2. 
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032-G 2 Modeling for the new one-hour near-field nitrogen 
dioxide (NO2 ) National Ambient Air Quality 
Standard (NAAQS) (finalized on April 12, 2010) 
was not included in the Draft EIS. The explanation 
presented in the Draft EIS that gas development 
would not impact one-hour NO2 because of its 
temporary nature is not valid because this is a one-
hour standard. The lack of one- hour NO2 modeling 
constitutes an inadequacy in the Draft EIS, 
particularly because modeling results are 
necessary to plan adequate mitigation to reduce 
any predicted adverse impacts. 


Air Quality NOX 1-hour NO2 impacts have been analyzed for the FEIS. For temporary sources that would 
be located at a specific location for a short duration (i.e., less than a year), it can be 
anticipated that for a standard which is based on a 3-year average of the annual 
averages of a parameter, the impact from a temporary source would not noticeable when 
compared against a long-term standard.  
See also response to comment O28-O 22. 


032-G 23 An explanation is presented in the Draft EIS on 
page 4-9 as to why modeling for one-hour NO2 was 
not performed. EPA does not agree with the 
determination in the document that the information 
needed to analyze potential impacts to the NAAQS 
is lacking. For example, a “detailed plan of the 
facility” is not required as implied on page 4-9; 
rather, modeling must only assess a reasonable 
scenario like that used for near-field dispersion 
modeling for PM10, PM2.5, SO2 and HAPs. In fact, 
modeling for one-hour NO2 has already been 
performed for oil and gas NEPA projects. The 
conclusion of one-hour impacts being temporary 
and not expected to exceed the NAAQS is not 
substantiated. In many cases, emissions from drill 
rigs or other nonroad sources are not required to 
obtain a construction or operating permits and 
therefore would not have to demonstrate 
compliance with modeling under permitting rules. 
We note that the same discussion regarding the 
one-hour NO2 standard is repeated in Draft EIS 
Sections 4.2.1.1.1.1, 4.2.1.2.1.1, and 5.0. for 
development, operations, and cumulative impacts, 
respectively. We recommend that BLM revise this 
discussion to be more relevant to each section of 
the EIS, as the current format is confusing. 


Air Quality NOX See response to comment 032-G-2 and 028-O 22. 


033-I 4 There is no room for growth in emissions that 
contribute to the already harmful levels of ozone 
pollution in the area - namely, nitrogen oxides (NOx) 
and volatile organic compounds (VOCs). Yet, all of 
the alternatives considered in the DEIS allowed for 


Air Quality NOx The air quality analysis did not indicate potential violations of the federal NAAQS, except 
for the possible exception of ozone. As noted in response to comment 032-4, BLM does 
not currently have further information that could be provided beyond that contained in the 
FEIS that would more fully consider the potential impacts to wintertime ozone. 
The BLM would require Gasco to adhere to the proposed adaptive management strategy 
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increases in ozone precursor emissions. 
Specifically, for the preferred alternative BLM 
proposed to allow the Gasco development project to 
add over 1,900 tons per year of NOx emissions and 
over 1,700 tons per year of VOC emissions to the 
region. Even Alternative B, a reduced development 
scenario, proposed to allow almost 1,500 tons per 
year of NOx emissions and almost 1,300 tons per 
year of VOC emissions. All of the alternatives fall 
short of establishing enforceable mitigation 
measures that will ensure that there are no 
violations of the applicable state and federal 
requirements (e.g., compliance with the NAAQS for 
ozone). Any increase in emissions of ozone 
precursors will exacerbate the negative health 
effects of ozone in the region. For the final EIS, BLM 
must establish specific and enforceable stipulations 
to control wintertime emissions of ozone precursors 
that include state-of-the art mitigation measures and 
that ensure that NOx and VOC emissions will not 
contribute to further exceedances of the ozone 
NAAQS in the area. In order to protect human health 
and to fulfill its responsibility under FLPMA to 
provide for compliance with the ozone standard, the 
BLM must ensure that ozone precursor emissions 
do not increase further and instead make a plan 
within the EIS to keep ozone below harmful levels. 


plan, which would require Gasco and other operators to enact measures designed to 
protect air quality in the area. Based on model results and/or monitored ozone events, 
the Adaptive Management Strategy will include the BLM enacting an ozone action plan to 
address ozone issues. 
In addition to the adaptive management strategy plan, the alternatives include several 
salient environmental protection measures and mitigation measures that are specific to 
reduce air quality effects. See response to comment 028-02 (located under “Air 
Quality/Applicant-committed Measures” section of this table). Any mitigation measures 
selected by the BLM Utah State Director would be attached to the ROD as Conditions of 
Approval. 


011-G 5 Recent monitoring in the Uinta Basin has raised 
questions about ozone conditions that likely 
exceed current NAAQS not to mention standards 
that the EPA will revise in the near future. In fact in 
Appendix J, Figure 5-7 clearly shows that future 
peak estimated ozone concentrations in the Uinta 
Basin are high, with most of the region exceeding 
the current 75 ppb standard and no portion of the 
Basin falling below 70 parts per billion (Ppb). 
Project-specific ozone precursors of approximately 
2000 tons per year of nitrogen oxides and 10,000 
tons per year of volatile organic compounds (Table 
1-1) are not insignificant, and would likely 
exacerbate the problem of already elevated 
concentrations. This would suggest controlling 
ozone precursors to the extent possible to not 
further exacerbate the problem. 


Air Quality Ozone  For ozone impacts, the BLM would require Gasco to adhere to the proposed adaptive 
management plan, which will require Gasco and other operators to enact measures 
which are designed to protect air quality in the area.  
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011-G 6 There seems to be an issue with the 
photochemical modeling as there is a significant 
difference in simulated ozone concentrations 
between this study and the results shown in the 
Uinta Basin Air Quality Study (UBAQS) report. For 
example, the “relative reduction factor” (RRF), 
which indicates how the modeled ozone responds 
to future emissions scenarios, is estimated to be 
0.80 at Murphy Ridge, Utah for the Proposed 
Action, representing a 20% reduction in estimated 
future ozone at this site while Tables 4-23 and 4-24 
of the UBAQS report show essentially unchanged 
future ozone concentration with an RRF of 1.01 at 
the same location. Although different base and 
future years are considered here and in UBAQS, it 
Is not clear that this fact alone would explain the 
discrepancy suggesting that ozone modeled in this 
analysis may be on the low side. 


Air Quality Ozone The BLM, in association with other stakeholders, is undertaking additional regional 
modeling that will incorporate more locally monitored data and updated emission 
inventories. It is hoped that the refinements in the new modeling will more accurately 
reflect expected ozone concentrations in the Uinta Basin, with the exception of the “cold 
pool” ozone formation events. 


011-G 7 Further, the Community Multi-scale Air Quality 
model (CMAQ) has been updated to limit 
excessive vertical transport, which can have a 
large influence during the spring when upper-level 
high ozone concentrations are mixed to the 
surface. Given the timing of this work, it is 
presumed that this analysis employed an older 
version of CMAQ without this correction. 
Therefore, more weight should be given to the 
ozone season results rather than annual ones. 


Air Quality Ozone Given the recent high readings of ozone in excess of the NAAQS that have been 
monitored in the Uinta Basin and project area, additional requirements such as the 
Adaptive Management Strategy have been incorporated into the requirements for Gasco 
and other operators in the Uinta Basin. 


011-G 8 Finally, the authors of the DEIS note that the 
monitoring sites used for this work are far removed 
from the proposed development, and it is unlikely 
they characterize zone dynamics within the region. 
This would certainly suggest the need to deploy 
additional ozone monitors within the Uinta Basin, 
perhaps as a part of this development project.  


Air Quality Ozone Additional monitors have been deployed by various organizations in an effort to more 
fully document the ozone dynamics within the Uinta Basin. 


011-G 12 It would seem that adopting more of an evolving 
approach would be more effective in ensuring that 
ozone concentrations would not increase as a 
result of this project. For example, using the most 
current and cleanest engines as they come 
available would reduce emissions as time goes on. 
In other words instead of Tier II or better which 


Air Quality Ozone The Adaptive Management Strategy that Gasco would be required to adhere to would 
address BMPs for ozone reduction. Based on model results and/or monitored ozone 
events, the Adaptive Management Strategy would include BLM enacting an ozone action 
plan to address ozone issues. 
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suggests that Tier II could be used throughout the 
life of the project we would recommend starting 
with Tier III which are available now and converting 
to Tier IV engines once they come out. It would 
also be effective in reducing precursor emissions 
to lessen the number of trucks going to each well 
during operation through measures like piping 
water and condensate. These measures would 
also lessen possible nitrogen disposition while 
lessening truck traffic would also help with 
reducing dust and possible visibility impairment.  


011-G 13 You suggest an adaptive management approach to 
addressing the ozone standards that will soon be 
lowered. We hope that includes a remodeling of 
ozone as soon as possible after the new standards 
are final to assess a variety of control scenarios to 
minimize ozone precursors.  


Air Quality Ozone The Adaptive Management Strategy plan has been incorporated into the FEIS; however, 
no additional ozone model has been done for specifically for this project. 


013-B 16 The results of any further project-level ozone 
analysis would not provide any new substantive 
information that would further inform BLM decision-
making through the NEPA process. The EPA has 
not established a project specific emission-level 
threshold above which ozone impacts would be 
considered significant. There are no legal 
requirements under the CAA providing guidance 
concerning incremental ozone impacts. Without 
criteria by which to assess ozone impacts, the 
project-specific analysis advocated by SUWA 
would not provide BLM, nor the general public, with 
any useable information for evaluating potential 
impacts through the NEPA process. 


Air Quality Ozone Comment noted. 


013-B 17 Based upon what BLM, EPA and industry learned 
from Wyoming, winter ozone inversions are 
created when three meteorological conditions are 
present: (1) extensive snow cover; (2) temperature 
inversions; and, (3) strong sunlight. In fact, 
between January and March 2010, when the winter 
ozone inversions were recorded, these three 
factors were all present in the Uintah Basin. 
Moreover, analyses performed in Wyoming 
indicate that oil and gas related emission controls 
may not even be a factor in reducing potential 


Air Quality Ozone Comment noted. 
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ozone formation. This scientific reality is 
underscored further by the recognition that 
emissions from oil and gas operations may not 
even play a role in contributing to winter ozone 
formation. Given the variability of conditions that 
lead to winter ozone inversions, it is not 
appropriate to conduct additional air modeling for 
the Gasco project. At present, no air model exists 
that can accurately model or otherwise predict 
winter ozone inversions. 


014-O 4 We expect that state of the art Best Management 
Practices for ozone reduction be implemented. 


Air Quality Ozone See response to comment 011-G-12. 


018-O 3 Winter ozone levels have been acknowledged in 
the DEIS, but not adequately addressed. There is 
nothing in the draft that anticipates future winter 
ozone levels, or contemplates a strategy for 
mitigating unhealthy air. 


Air Quality Ozone See response to comment 011-G-12. 


028-O 7 Recent data from ozone monitors in the region 
indicate that ozone levels are exceeding the 
NAAQS by a considerable margin.( While these 
data were collected at monitors that technically 
cannot be used to determine NAAQS compliance 
they are Federal Equivalent Method monitors and 
the data are considered “viable and representative 
of the area” DEIS at 3-13,) In 2010, the maximum 
recorded value at the newly established monitors 
in Ouray and Redwash was 123 parts per billion 
(ppb), or over 150% of the current NAAQS. The 
4th highest maximum 8-hour average ozone 
concentration at these monitors in 2010 was 116 
ppb, with a full 68 days recording 8- hour average 
concentrations of 75 ppb or greater and 135 days 
recording 8-hour average concentrations of 60 ppb 
or greater.( EPA Air Explorer, 2010. 
http://www.epa.gov/airexplorer/). According to the 
DEIS:  
“Based on the emission inventories developed for 
Uintah County, the likely dominant source of ozone 
precursors at the Ouray and Redwash monitoring 
sites are oil and gas operations near the monitors. 
The monitors are located in remote areas where 
impacts from other human activities are unl kely to 


Air Quality Ozone See response to comment 011-G-12. 
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be significantly contr buting to this ozone formation. 
Although ozone precursors can be transported 
large distances, the meteorological conditions 
under which this cold pool ozone formation is 
occurring tend to preclude any significant transport. 
Currently, ozone exceedances in this area are 
confined to the winter months during periods of 
intense surface inversions and low mixing heights.” 
DEIS at 3- 13.  
The DEIS points out that the monitor in Dinosaur 
National Monument has not recorded any 
exceedances of the NAAQS, however, this monitor 
does not operate in winter and therefore cannot 
detect wintertime ozone concentrations. DEIS at  
3-13. 
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028-O 8 Low grid resolution used in the Uinta Basin Air 
Quality Study (UBAQS) make it an unreliable 
indicator of background concentrations in the 
area.(FOOTNOTE: See EPA Scoping Comments on 
the Greater Chapita Wells Natural Gas Infill Project 
Environmental Impact Statement, Uintah County, 
Utah, October 16, 2009) Even so, the predictions 
from UBAQS show that the project area is likely to 
exceed the current ozone NAAQS and the proposed 
lower NAAQS for the 2012 modeling scenario (see 
Figures 3-3 and 3-4 on pages 3-15 and 3-16 of the 
DEIS).  
There is no room for growth in emissions that 
contribute to these harmful levels of ozone pollution 
in the area - namely, nitrogen oxides (NOx) and 
volatile organic compounds (VOCs). Yet, in the 
preferred alternative BLM is proposing to allow the 
Gasco development project to add over 1,900 tons 
per year of NOx emissions and over 1,700 tons per 
year of VOC emissions. See Table 2-1 on page 2 of 
the DEIS Appendix H. Even Alternative B proposes 
to allow almost 1,500 tons per year of NOx 
emissions and almost 1,300 tons per year of VOC 
emissions. See Table 2-2 on page 2 of the DEIS 
Appendix H. Alternative E proposes to allow more 
NOx and VOC emissions than either Alternative A or 
B with NOx emissions totaling over 2,200 tons per 
year and VOC emissions over 1,300 tons per year 
from well development and project production. See 
Table 2-5 on page 2 of the DEIS Appendix H. 


Air Quality Ozone Additional regional modeling being performed by the BLM will be incorporating a more 
refined grid. The Adaptive Management Strategy to which Gasco would be required to 
adhere would address BMPs for ozone reduction. Based on model results and/or 
monitored ozone events, the Adaptive Management Strategy would include BLM 
enacting an ozone action plan to address ozone issues. 


028-O 9 Any increase in emissions of ozone precursors will 
exacerbate the negative health effects of ozone in 
the region and is almost certain to threaten the 
area’s compliance with EPA’s forthcoming revised 
ozone standard. The BLM must establish strict and 
enforceable, state-of-the-art mitigation measures 
that essentially do not allow for growth in NOx and 
VOC emissions in the area in order to protect 
human health and to avoid violations of the ozone 
NAAQS. In order to protect human health and to 
fulfill its responsibility to provide for compliance 
with the ozone standard in this DEIS, the BLM 
must ensure that this value does not increase 
further and instead make a plan within this DEIS to 


Air Quality Ozone See response to comment 011-G-12. 
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keep ozone below harmful levels. The BLM should 
fully consider the CASAC recommendations when 
evaluating the human health impacts from ozone 
concentrations in the region. 


028-O 
 


23 It is critical that the DEIS disclose the maximum 
incremental ozone concentrations at all modeled 
locations (not just at locations with monitors). The 
DEIS presents the incremental ozone 
concentrations from the proposed project as 0.6 ppb 
without the Applicant-committed Environmental 
Protection Measures (ACEPM) and 0.4 ppb with the 
ACEPMs. DEIS at 4-353. Yet, the ozone impact 
analysis assessment in Appendix J of the DEIS 
reports maximum increases in unmonitored areas of 
1.9 ppb without ACEPMs and 1.3 ppb with 
ACEPMs. DEIS Appendix J at 36. The DEIS should 
make it very clear what the maximum incremental 
impact will be at all modeled receptors. 


Air Quality  Ozone The DEIS used the EPA recommended relative non-monitored area analysis 
methodology in reporting incremental ozone concentrations and reductions due to 
Applicant-committed Measures. The relative approach does calculate incremental ozone 
concentrations at modeled locations, not just monitor locations, and no modeled locations 
were estimated to exceed 75 ppb. The more uncertain absolute impact approach was 
also analyzed and the results presented in Appendix J, Section 5.3., which are the 
increment numbers referenced in the comment. Under the absolute approach, no area 
was also calculated to exceed 75 ppb. 


028-O 24 Given the likelihood that modeled concentrations 
may, in fact, under-predict ozone impacts 
(especially in winter) and the fact that there have 
been undeniable and significant recent ozone 
exceedances in the area, the DEIS must contain 
enforceable VOC and NOx mitigation measures 
that ensure modeled ozone concentrations (using 
a more fine resolution grid of 4 km) do not have 
any incremental impact on ozone concentrations at 
all modeled receptors in the basin. 


Air Quality Ozone See response to comment 011-G-12. 


028-O 25 The applicant-committed mitigation options listed in 
the DEIS (DEIS at 4-354) do not represent the best 
available control measures and are not sufficient to 
ensure protection of the ozone NAAQS. At a 
minimum, the best available control technologies 
(BACT) and practices should be applied to sources 
of NOx and VOC emissions with the goal of zero 
impact on ozone concentrations throughout the 
basin. The BLM has established air quality Best 
Management Practices (BMP) for oil and gas 
development that should be used as a starting 
point for establishing enforceable mitigation 
measures for NOx and VOC sources.41 


Air Quality Ozone See response to comment 011-G-12. 
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032-G 4 EPA appreciates that BLM acknowledged the 
measured wintertime ozone concentrations in 
Section 3.2.3 – Existing Air Quality. However, 
further information should be provided in the EIS to 
fully consider the potential impacts to wintertime 
ozone from the proposed action. Although current 
modeling capabilities do not allow for prediction of 
wintertime ozone concentrations, the wintertime 
ozone issues should be addressed qualitatively in 
light of the significant predicted project impacts 
with the knowledge gained from the modeling, 
monitoring and potential mitigation scenarios. 


Air Quality Ozone BLM does not have further information that could be provided beyond that contained in 
the DEIS that would more fully consider the potential impacts to wintertime ozone. Much 
more is not known than is known on this phenomenon. It is not understood how ozone 
forms under “cold-pool” inversions typical of winter ozone, it is not understood whether 
nitrogen oxides or volatile organic compounds are the limiting pollutant in winter ozone 
formation, information does not exist which adequately characterizes emission 
characteristics and emission rates during these winter episodes, nor is there any 
acceptable way to apply photochemical modeling to understand and predict winter ozone 
formation. It is possible to speculate on these issues; however, that is not scientifically 
defensible or valuable for decision-making in a NEPA context. BLM is eager to work with 
EPA to improve this area of resource analysis and management, and would look to 
specific suggestions or guidance on how this might be accomplished. 
See also response to comment 032-G-22. (located in the “Air Quality/Methodology-
model” section of this table) 


032-G 19 EPA disagrees with the Draft EISs characterization 
of ozone as able to “only be evaluated on a 
regional basis” on page 4-16. Although ozone is a 
regional pollutant, direct project impacts can be 
isolated from regional models. For this reason, we 
recommend that the project’s incremental 
contributions to ozone be discussed in Section 4.2 
– Air Quality rather than in 4.18 – Cumulative 
Impacts, to avoid confusion. 


Air Quality Ozone Because it is necessary to incorporate regional emissions and consider cumulative 
sources when modeling for potential ozone impacts from any project, it is appropriate to 
characterize a direct project impact as part of a Far-field Cumulative Impact. Due to the 
complexity of the model, the inclusion of regional emissions is required to accurately 
model ozone value. 


032-G 21 EPA is concerned the Draft EIS does not fully 
disclose the potential impacts to ozone from the 
proposed action. The Draft EIS indicates that 
ozone concentrations in areas impacted by the 
project will not exceed the 75 ppb ozone standard, 
but does not disclose the modeled absolute 
maximum value. It is unclear from the information 
presented in the Draft EIS and Appendix J whether 
values of 75 ppb may have been modeled, or how 
many values approaching or reaching the standard 
were modeled. The figures provided in Appendix J 
indicate numerous grid squares in the 73 – 76 ppb 
range, which is cause for concern. Additionally, 
given the sparse monitoring data in the project 
area, the Draft EIS should disclose the absolute 
modeling results in addition to the non-monitored 
area analysis. 


Air Quality Ozone See response to comments 028-O-23 and 032-G-4, as well as 032-G-22 (located in the 
“Air Quality/Methodology-model” section of this table). 


033-I 1 In 2011, as in 2010, monitors in the Uinta Basin 
recorded extremely high levels of ozone with twenty-


Air Quality Ozone The air quality analysis did not indicate potential violations of NAAQS except for the 
possible exception of ozone. For ozone impacts, the BLM will require Gasco to adhere to 







Gasco Final EIS Appendix P: Public Comment Summary and Agency Responses 


P-46 


Table P-2. Draft EIS Comments and Responses 


Letter No. Comment 
No. 


Comment Resource  Subcode Response 


four days between January and March 2011 
monitoring 8-hour average concentrations above the 
National Ambient Air Quality Standard (NAAQS). 
The BLM is required to ensure that its land use 
authorizations comply with federal air quality 
standards. See 43 USC Section 1712 and 43 CFR 
Section 2920.7. It is vital that BLM follow this 
mandate, given the high, and unhealthy, levels of 
ozone and particulate matter pollution that have 
been observed in the Uinta Basin. As presently 
proposed and in light of elevated pollution levels in 
the Uinta Basin, the authorization of the Gasco 
project would not comply with federal air quality 
standards and, in fact, will push the Basin further 
away from compliance with certain federal air quality 
standards. In general, all alternative scenarios 
evaluated in the DEIS were shown to violate at least 
one, if not several of the air quality standards laid out 
by the Clean Air Act (CAA). These standards are 
federal standards that the Federal Land Policy and 
Management Act. (FLPMA) requires BLM to comply 
with in its authorizations. Even Alternatives B and E, 
the reduced development alternatives, were shown 
to result in adverse impacts to air quality and air 
quality related values. 


the proposed adaptive management plan, which will require Gasco and other operators 
to enact measures which are designed to protect air quality in the area. Based on model 
results and/or monitored ozone events, the Adaptive Management Strategy will include 
the BLM enacting an ozone action plan to address ozone issues. 


033-I 3 Specifically, the DEIS and associated support 
documents reported exceedances of the 
Prevention of Significant Deterioration (PSD) 
increments for PM10, the potential to contribute to 
exceedances of the NAAQS for ozone and 
numerous vis bility impacts. Yet, the modeling did 
not fully evaluate air quality impacts and did not 
fully disclose the maximum potential impacts from 
the proposed development and understated 
background concentrations of wintertime air quality 
in the area meaning that the adverse air quality 
impacts would likely be much worse, in reality, than 
what was shown in this DEIS. 


Air Quality Ozone The analysis does show that existing air quality, with the exception of ozone, will meet 
the NAAQS. 
For ozone impacts, the BLM will require Gasco to adhere to the proposed adaptive 
management plan, which will require Gasco and other operators to enact measures 
designed to protect air quality in the area. Based on model results and/or monitored 
ozone events, the Adaptive Management Strategy will include the BLM enacting an 
ozone action plan to address ozone issues. 


033-I 5 The BLM should also fully consider the Clean Air 
Scientific Advisory Committee recommendations 
for an 8-hour standard between 60-70 parts per 
billion when evaluating the human health impacts 
from ozone concentrations in the region.6 


Air Quality Ozone The EPA is the regulatory authority for air quality standards, under authority of the Clean 
Air Act. As such, the analysis contained in the EIS uses the EPA-defined NAAQS as the 
standard against which impacts to ozone are measured. However, as noted in Chapter 3 
of the DEIS, the EIS acknowledges that the EPA is also reviewing the recently lowered 
ozone standard, and may lower the standard again to between 0.060 and 0.075 ppm 
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For ozone impacts, the BLM would require Gasco to adhere to the proposed adaptive 
management plan, which would require Gasco and other operators to enact measures 
which are designed to protect air quality in the area as defined by the most current 
NAAQS.  


028-O 10 The DEIS only uses the lower, summertime 
average, to demonstrate compliance with the 
short-term NAAQS and in fact downplays the high 
levels of background concentrations observed in 
the area by saying: 
“PM2.5 at this time does not appear to be an issue 
in rural areas of the Uinta Basin, though 
concentrations in urban settings have been 
recorded above the NAAQS during winter inversion 
events. This is not an unusual occurrence, even in 
smaller rural communities, and is typically due to a 
combination of woodstoves and vehicle emissions 
(especially diesel).” DEIS at 3-17. 
The above statement serves to imply that current 
oil and gas activity in the Uinta Basin does not 
impact background PM2.5 concentrations during 
wintertime inversion episodes when, in fact, it is 
quite poss ble that oil and gas sources do 
contribute to these high levels. Speciation studies 
completed on samples collected in 2009 in Vernal 
and Roosevelt found that the sources that 
contribute to the high Vernal and Roosevelt 
concentrations (organic and elemental carbon 
sources) are different than those seen in the urban 
areas of the Wasatch Front (mostly ammonium 
nitrate from combustion sources (NOx)). (See 
September 3, 2009 letter from EPA Region 8 to 
David Garbett, SUWA, Re PM2.5 Monitor in Vernal, 
Utah (Attached)) And while the Uinta Basin 
concentrations were determined to have a large 
fraction of carbon, it is unknown how much of this 
comes from woodsmoke (elemental) versus other 
(organic) sources (e.g., VOC emissions from oil 
and gas, etc.). In fact, the speciation studies were 
inconclusive in determining the ratio of elemental 
carbon to organic carbon and therefore it is not 
possible to determine the specific types of sources 
contributing to the high values in the area. One 
thing that can be said is that the speciation studies 
did not provide evidence that the PM2.5 


Air Quality PM2.5 /PM10 A revised PM2.5 background concentration based on monitored data in the Uinta Basin 
has been incorporated into the analysis.  
The analysis indicates that PM2.5 impacts are projected to remain below the NAAQS. 
The BLM agrees that full speciation of PM2.5 must be conducted to conclusively identify 
components of ambient PM2.5 in the project area. There has, however, been speciation of 
PM from the monitoring that has occurred in city of Vernal, and ambient PM2.5 monitoring 
has occurred at the Redwash monitoring site. Taken together, these data clearly support 
the hypothesis that elevated concentrations of PM2.5 measured to date in the Uinta Basin 
are primarily associated with emissions typical of rural communities in winter, and that 
ambient PM2.5 concentrations in the immediate project area that could reasonably be 
associated with oil and gas activities are not causing ambient PM2.5 concentrations at 
levels approaching or exceeding the NAAQS. This is not a speculative opinion, but is 
based on actual speciation and monitoring that has occurred in the Uinta Basin. 
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concentrations were due to something other than 
oil and gas sources.  


028-O 11 The BLM must assess the impact of PM2.5 
concentrations from project sources and other 
sources in the area on NAAQS compliance in 
Vernal and Roosevelt, using appropriate 
background concentrations for those areas. 
Alternatively, the BLM must be able to demonstrate 
that PM2.5 impacts from the proposed project 
development do not contribute to PM2.5 
exceedances in Vernal and Roosevelt. 


Air Quality PM2.5 /PM10 See response to comment 028-O-10. 


028-O 12 It is poss ble that the high concentrations of PM2.5 
recorded at the Vernal and Roosevelt monitors are 
due in large part to the secondary formation of 
PM2.5 (e.g., sulfates and nitrates), as opposed to 
directly emitted [primary] PM (e.g., road dust and 
wood smoke). The high values occurred during the 
wintertime and are associated with inversions that 
limit dispersion and provide conditions (e.g., high 
relative humidity) that contribute to the formation of 
secondary PM2.5 in the atmosphere. Since it is 
possible that the monitored high values in Vernal 
and Roosevelt are due to gaseous pollutants that 
form fine particles after reacting with other 
compounds in the air during wintertime inversions 
then it would be very important for the BLM to 
consider these wintertime PM2.5 background 
concentrations in its air quality impact assessment. 
The DEIS and supporting documents do not 
account for secondary formation of PM2.5, but must 
do so. 


Air Quality PM2.5 /PM10 See response to comment 028-O-10.The CalPuff model estimates the formation of 
secondary ammonium sulfate and ammonium nitrate particles, which are used by the 
post-processing programs to estimate visibility and deposition impacts. Estimates of 
PM2.5 formation from the project were included in the BLM’s modeling analyses and are 
disclosed in Chapter 4 and Appendix I. 


028-O 13 Additionally, the meteorological conditions that 
contribute to the high levels of PM2.5 
concentrations (and ozone concentrations) in the 
basin in the winter are of a regional nature. 
Therefore, as long as the project location is within 
the topographical basin where these inversions 
occur then the inversions in the basin will impact 
emissions from the project in the same way that 
the inversion affects emissions near the Vernal and 
Roosevelt monitors and high wintertime PM2.5 
concentrations near the project development area 


Air Quality PM2.5 /PM10 See response to comment 028-O-10. 
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can be expected. And since the modeling 
performed for the DEIS does not simulate these 
wintertime inversion events it is even more critical 
that the BLM use a background concentration that 
reflects the higher concentrations of PM2.5 seen 
during these wintertime inversion events. 


028-O 14 Poor performance evaluation results from the 
UBAQS make it an unreliable indicator of 
background concentrations in the area. The model 
was unable to predict the high PM2.5 events in 
Vernal and Roosevelt and under predicted 
concentrations throughout the study area.21 In 
fact, the DEIS indicates that the “winter inversion 
episodes were not modeled; therefore, the high 
concentrations monitored in Vernal and Roosevelt 
would not have been captured by [the UBAQS] 
study either”.22 The DEIS states that “[t]he 
modeling analyses generally predicted PM2.5 
concentrations below the NAAQS across the Uinta 
Basin, which is consistent with the limited 
monitoring data currently available”. DEIS at 3-16. 
Due to its poor ability to predict PM2.5 
concentrations, the UBAQS modeling results 
should not be used in support of lower background 
concentrations for PM2.5. 


Air Quality PM2.5 /PM10 See response to comment 028-O-10. 


028-O 15 The BLM has an obligation, under NEPA, to 
evaluate all potential health effects from exposure 
to increased pollution under the various 
alternatives of this DEIS. The fact that the EPA has 
set the PM2.5 standards at levels that CASAC 
asserts is not adequate to protect human health 
should not limit the BLM to using only EPA’s 
standards. The BLM must assure adequate 
protection of human health from exposure to PM2.5 
in the area and could certainly use the CASAC 
recommendations as a guide for achieving this 
protection. 


Air Quality PM2.5 /PM10 See response to comment 028-O-10 


028-O 16 Since exceedances of the short-term PM2.5 
NAAQS have already been observed in the Uinta 
basin it is imperative that the BLM not allow for 
growth in the basin that will result in significant 
PM2.5 emissions. Major sources of PM2.5 include 


Air Quality PM2.5 /PM10 See response to comment 028-O-10. 
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products of combustion (e.g., from compressor 
engines and drill rig engines used during natural 
gas development) as well as travel on unpaved 
roads and fugitive dust from construction activities 
during well development. 


028-O 17 The Gasco development certainly has the potential 
to contribute to future violations of the short-term 
and annual PM2.5 NAAQS, depending on where 
and when the proposed growth in emissions 
occurs. It is not impossible to find PM emissions 
from small oil and gas development projects that 
threaten violation of the NAAQS. The Chapita 
Wells - Stagecoach and Greater Deadman Bench 
oil and gas development projects, also in the 
Vernal Planning Area, predicted 24-hour PM2.5 
concentrations from pad and road construction 
sources - when added to a background 
concentration of 25 μg/m3 - of 31.9 μg/m3 and 35.0 
μg/m3, respectively.27 The Kerr-McGee Bonanza 
Project in the Vernal Field Office for 95 oil and gas 
wells predicted 24-hour PM10 concentrations well 
above the PM10 NAAQS.28 These are just a few 
examples.29 It is important to note that each of 
these projects, considered in isolation, is predicted 
to threaten compliance with the PM NAAQS.  
 
The cumulative impacts of these projects could 
certainly have an even greater impact on the 
area’s compliance with the NAAQS, depending on 
where and when the various project emissions 
occur within the basin. If the BLM is going to allow 
for continued growth in oil and gas development in 
the area it must also establish strict and 
enforceable measures to control PM2.5 emissions 
(and their precursors) from these sources so that 
the area will be in attainment of all PM standards. 


Air Quality PM2.5 /PM10 See response to comment 028-O-10. 


028-O 26 The DEIS reports that PM10 concentrations from 
modeled project operations are right at the level of 
the 24-hour average NAAQS (99.7% of the 
standard). DEIS at 4-13. This leaves no room for 
any uncertainty in the analysis. For the near-field 
analysis, the BLM erroneously assumes that 
development and operation activities will not occur 


Air Quality PM2.5 /PM10 Based on the revised background data incorporated into the analysis, potential PM10 and 
PM2.5 impacts as analyzed are anticipated to remain in compliance with the NAAQS.  
The analysis performed does assume that concurrent development and operation 
activities will occur simultaneously. This is a reasonable assumption for the near-field 
analysis. The far-field analysis, for the purposes of conservatively analyzing far-field 
impacts, did assume the possibility of simultaneous activities. 







Gasco Final EIS Appendix P: Public Comment Summary and Agency Responses 


P-51 


Table P-2. Draft EIS Comments and Responses 


Letter No. Comment 
No. 


Comment Resource  Subcode Response 


simultaneously. However, during development it is 
virtually certain that a well pad will be constructed 
in one location and at the same time, nearby, 
another well pad will be completed while drilling 
occurs at yet another (already constructed) well 
pad and all of these potential emissions could very 
well occur over the course of a day. If this is not 
the case then the BLM must ensure by enforceable 
means that these activities will not occur in parallel. 
If these activities do occur at the same time the 
combined impacts are almost certain to exceed the 
24-hour PM10 NAAQS.43 In fact, the BLM assumes 
that these activities do occur at the same time for 
the far-field analysis. The BLM must address the 
potential for near-field 24-hour PM10 NAAQS 
exceedances from concurrent development and 
operation in the DEIS or, alternatively, ensure 
through enforceable measures that development 
and operations activities will not occur 
simultaneously on any given day. Similarly, the 
DEIS predicts PM2.5 concentrations for 
development and operations separately with the 
possibility that any parallel development would 
result in exceedances of the annual and/or 24-hour 
PM2.5 NAAQS. On an annual basis, it is especially 
important to consider the potential for concurrent 
development and operations activities. Given that 
the predicted annual average PM2.5 concentrations 
are close to the NAAQS for operation and 
development, when considered separately, it is 
certain that impacts from these activities occurring 
in an overlapping scenario anytime during the year 
would result in exceedances of the annual 
standard. Annual average PM2.5 concentrations are 
92% and 87% of the NAAQS for development and 
operation activities, respectively. DEIS at 4-8 and 
4-13. 


The developmental impact analysis conservatively assumed that well pad and access 
road construction, drilling, and completion activities would occur simultaneously. No 
violation of NAAQS was predicted under these modeling scenarios. 
 


028-O 27 The BLM has not met its basic obligation in an EIS 
to “provide full and fair discussion of significant 
environmental impacts”, where in evaluating the 
significance of the impact, the responsible official 
must consider “[t]he degree to which the proposed 
action affects public health or safety.” See 40 CFR 
1502.1 and 1508.27(b)(2). It is l kely that annual 


Air Quality PM2.5 /PM10 See response to comment 028-O-26. 
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average PM2.5 concentrations from development 
and operations activities, combined, may exceed 
the NAAQS but even considered individually, the 
impacts at 13.0 μg/m3 (operations) and 13.8 μg/m3 
(development) could be considered to have a 
significant impact on public health since the 
CASAC clearly established that there are known 
health effects from exposure to annual average 
PM2.5 concentrations as low as 13 μg/m3.44 


028-O 33 The background concentrations of PM2.5 used in 
the modeling for the DEIS do not account for 
wintertime inversion episodes. Using more-
representative background concentrations for 
PM2.5 that better represent the wintertime 
meteorology in the basin would almost certainly 
result in modeled exceedances of the 24-hour 
PM2.5 NAAQS from project sources alone and 
when considering cumulative impacts. 


Air Quality PM2.5 /PM10 See response to comment 028-O-10. 


028-O 34 According to recent guidance from EPA, 
demonstrating compliance with the 24-hour PM2.5 
NAAQS requires the use of the average of the 1st 
highest modeled 24-hour average concentration 
over the five meteorological years modeled to be 
added to the 98th percentile monitored value.48 
Contrary to this guidance, the DEIS uses the 98th 
percentile modeled concentration (i.e., the highest 
8th high value) added to the 98th percentile 
monitored concentration to determine compliance 
with the NAAQS.49 According to EPA, 
“[c]ombining the 98th percentile monitored value 
with the 98th percentile modeled concentrations for 
a cumulative impact assessment would result in a 
value that is below the 98th percentile of the 
combined cumulative distr bution and would 
therefore not be protective of the NAAQS”.50 The 
BLM must demonstrate compliance with the 24-
hour average PM2.5 NAAQS using the average of 
the 1st highest 24-hour average concentration over 
the five meteorological years modeled. 


Air Quality   PM2.5 /PM10 The recommended guidelines for analyzing 24-hour PM2.5 impacts with response to the 
NAAQS at the time the air quality analysis and modeling were performed were followed. 
The guidance that the comment is referring to was released in 2010. When the modeling 
was performed (2008), then-current modeling guidance was followed (i.e., the first 
highest averages were not calculated, only the 98th percentile modeled concentration—
i.e., the highest 8th high value). PM2.5 will be modeled under the ARMS modeling effort, 
which will do a regional analysis demonstrating PM2.5 attainment. 


028-O 35 The PM2.5 modeling conducted by the BLM for the 
DEIS only considered primary PM2.5 (directly 
emitted from combustion point sources and from 


Air Quality PM2.5 /PM10 See response to comment 028-O-26. Additional region-wide modeling using the 
referenced models will be performed under the ARMS modeling program to address 
potential impacts on a regional scale. 
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fugitive sources). Emissions of NOx, VOCs, SO2 
and ammonia can form, after emitted into the 
atmosphere, into PM2.5 and this could potentially 
be a significant component of ambient PM2.5 
concentrations. Estimates of PM2.5 formation from 
these precursors should also be included in the 
BLM’s modeling analyses. 
The BLM must address how it will account for 
secondary PM2.5 impacts from the proposed 
project development. EPA’s Support Center for 
Regulatory Atmospheric Modeling (SCRAM) 
provides various resources for modeling the 
impacts of secondary PM2.5. For example, EPA’s 
recently-developed model based on the 
Community Multiscale Air Quality (CMAQ) model 
in support of the development of the PM2.5 
NAAQS has been shown to “reproduce the 
results from an individual modeling simulation 
with little bias or error” and “provides a wide 
breadth of model outputs, which can be used to 
develop emissions control scenarios”.51 The 
Comprehensive Air quality Model with extensions 
(CAMx) is another tool available to assess 
secondary PM2.5 formation. CAMx has source 
apportionment capabilities and can assess a wide 
variety of inert and chemically reactive pollutants, 
including inorganic and organic PM2.5 and PM10. 
The Regional Modeling System for Aerosols and 
Deposition (REMSAD) can also model 
concentrations of both inert and chemically 
reactive pollutants on a regional scale, “including 
those processes relevant to regional haze and 
particulate matter”.52 These are just some 
examples of current models, identified by EPA, 
with the capability to assess secondary PM2.5 
impacts. With adequate testing (using existing 
regional monitoring data to ensure accuracy) 
these models could be used in the NEPA context. 
An alternative to these grid models would be for 
BLM, in cooperation with EPA, to develop a 
screening point source model - like CALPUFF - to 
look at near-field PM2.5 primary and secondary 
impacts.  
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032-G 27 EPA is concerned that near-field modeling for 
impacts from Gasco operations showed a 24-hour 
average PM10 value of 149.5 μg/m3, just below the 
NAAQS of 150 μg/m3, and a predicted PSD Class 
II increment of 287% of the threshold. Although an 
exceedance of the standard was not modeled, the 
level of impact predicted indicates a substantial 
potential for health concerns in the project area. 
We recommend that additional PM mitigation 
strategies be employed to reduce these impacts. 


Air Quality PM2.5 /PM10 Whlie the near-field PM10 impacts referred to are due to truck traffic to and from the water 
treatment facility, and as such are highly localized and unl kely to affect sensitive 
receptors near the project area, BLM shares EPA’s concerns about modeled 
concentrations so close to the NAAQS.  
The decreased amount of production water processed at the WEF proposed under 
Alternative F would also result in a decrease of truck traffic and a corresponding 
decrease in PM10 emissions. Additional controls could be imposed under the dust control 
plan as required by the BLM. 
PSD increments do not apply to mobile sources, nor do they apply to Class II areas, 
therefore this comment is an expansion of this regulation beyond its regulatory intent and 
procedure.  


032-G 28 The Draft EIS identifies vehicle traffic, and 
particularly truck traffic associated with the WEF, 
as the primary source of the PM10 emissions, which 
underscores the need to consider alternate water 
disposal methods. Due to the large amount of 
surface disturbance associated with the proposed 
project and the sensitivity of the soil resource, 
further efforts to reduce surface disturbance and 
promote successful reclamation are warranted for 
Gasco. We recommend that BLM consider 
installation of a liquids gathering system to reduce 
truck traffic in the project area. Travel management 
in the project area should be designed for 
maximum reduction in soil and vegetation impacts. 
Access roads and well pads should be sited to 
avoid highly constrained areas and biological soil 
crusts whenever possible. Impacts associated with 
access roads should be reduced to the maximum 
extent practicable, by utilizing transportation 
planning to establish proper road location and 
design and through treatment of unpaved roads. 


Air Quality PM2.5 /PM10 See response to comment 032-G-27. 


032-G 30 EPA appreciates the discussion of air quality 
measurements in the Uinta Basin that have recently 
shown elevated concentrations of fine particulate 
matter (PM2.5 ). On page 3-12 of the Draft EIS, the 
discussion of PM2.5 formation in rural areas maybe 
accurate for most rural areas of the United States, 
however, since complete chemical speciation of 
monitored PM2.5 has not been completed, the 
conclusion made that the elevated PM2.5 
concentrations in Vernal are from similar sources is 
not supportable. Full speciation of particulate matter 


Air Quality PM2.5 /PM10 BLM agrees that full speciation of PM2.5 needs to be conducted to conclusively identify 
components of ambient PM2.5 in the project area. There has however been speciation of 
PM from the monitoring that has occurred in city of Vernal, and ambient PM2.5 monitoring 
has occurred at the Redwash monitoring site. Taken together these data clearly support 
the hypothesis that elevated concentrations of PM2.5 measured to date in the Uinta Basin 
is primarily associated with emissions typical of rural communities in winter, and that 
ambient PM2.5 concentrations in the immediate project area which could reasonably be 
associated with oil and gas activities are not causing ambient PM2.5 concentrations at 
levels approaching or exceeding the NAAQS. This is not a speculative opinion, but is 
based on actual speciation and monitoring that has occurred in the Uinta Basin.  
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from PM2.5 monitoring should be conducted in the 
Basin in order to identify these sources. 


032-G 31 We also note that PM2.5 data are now available for 
part of 2009 and 2010 from the Redwash 
monitoring site, and this data should also be 
included in the EIS. Based on knowledge gained 
through Uinta Basin air monitoring to-date, EPA is 
concerned with the characterization of PM2.5 as 
“not appear[ing] to be an issue in rural areas of the 
Uinta Basin” (Draft EIS pg. 3-17). Again, the 
source of the high wintertime PM2.5 concentrations 
measured during the 2007 and 2008 in Vernal are 
not currently well understood, and additional 
speciation data are needed to determine the 
characteristics of PM2.5 in the Basin. 


Air Quality PM2.5 /PM10 See response to comment 032-G-30 and 032-G-26 (located in the “Air 
Quality/Background concentration data” section of this table). 
Ambient PM2.5 monitoring data from the project area (Redwash) are included in the FEIS.  


032-G 32 Although potentially harmful levels of PM2.5 were 
not modeled for Gasco, this may be because the 
near-field modeling may not consider the particular 
conditions that lead to high wintertime 
concentrations. The near-field modeling utilized 
meteorological data from the Canyonlands 
National Park monitoring site, which may not be 
indicative of the conditions found in the Uinta 
Basin. EPA is therefore concerned that the 
proposed project has potential to contribute to 
significant impacts to PM2.5. Consequently, we 
recommend that all reasonable measures be taken 
to reduce PM2.5 emissions from the project. The 
Draft EIS identifies road traffic emissions as 
primary contributors to PM2.5 for Gasco. Measures 
to reduce truck traffic between well pads and to the 
WEF, such as multiple-well pads or a liquids 
gathering system, and provide unpaved road 
treatments should be considered. 


Air Quality PM2.5 /PM10 PM2.5 monitoring data in the project area (Redwash) do not support a concern that oil and 
gas activities are creating PM2.5 concentrations at or above the NAAQS. In addition, the 
elevated PM2.5 that has been monitored to date has occurred in the city of Vernal during 
winter, which would not be associated with fugitive dust emissions associated with truck 
traffic from unpaved roads in the project area. BLM is concerned with modeled PM10 
concentrations associated with this mobile source activity however, and will examine 
additional mitigation that can be used to address this.  
See also response to comment 032-G 27. 


032-G 33 The near-field modeling for the various scenarios 
of the Draft EIS was conducted to up to a 5 km 
domain. The near-field model AERMOD is 
applicable up to 50 km. We recommend that 
dispersion modeling for near-field criteria pollutant 
concentrations should include receptors located at 
least 20 km from the project sources, particularly to 
capture potential impacts at population centers. 


Air Quality PM2.5 /PM10 Maximum impacts based on modeled emissions were compared to the applicable 
NAAQS and other relevant standards. Based on the results from the near-field modeling, 
There are no impacts that are anticipated to exceed any regulatory standard. Also, based 
on the results, impacts further out from the study area are expected to decrease and 
therefore will also not exceed any regulatory standard. 
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033-I 2 Specifically, the DEIS and associated support 
documents reported exceedances of the 
Prevention of Significant Deterioration (PSD) 
increments for PM10, the potential to contribute to 
exceedances of the NAAQS for ozone and 
numerous vis bility impacts. Yet, the modeling did 
not fully evaluate air quality impacts and did not 
fully disclose the maximum potential impacts from 
the proposed development and understated 
background concentrations of wintertime air quality 
in the area meaning that the adverse air quality 
impacts would likely be much worse, in reality, than 
what was shown in this DEIS. 


Air Quality PM2.5 /PM10 The air quality analysis did not indicate potential violations of NAAQS except for the 
possible exception of ozone. Revised background values collected from monitoring 
stations located in the Uinta Basin were used in the air quality analysis. Ambient air 
background concentration values used in the analysis were provided by the Utah 
Department of Environmental Quality. BLM does not have the authority to establish 
background values for Air Quality. Recent monitoring data have been incorporated in the 
Gasco EIS where available. 
As noted in response to comment 032-4, BLM does not currently have further information 
that could be provided beyond that contained in the FEIS that would more fully consider 
the potential impacts to wintertime ozone. 
See also the response to comment 032-G-22 (located in the “Air Quality 
Methodology/Model” regarding future regional modeling efforts.  


033-I 6 Gasco DEIS did not identify EPA’s pending PM2.5 
PSD increment standards in the DEIS. Prior to the 
release of the DEIS, on October 20, 2010, EPA 
adopted a final regulation establishing new PSD 
increments for PM2.5 that went into effect on 
December 20, 2010. The new regulation was 
finalized in 2010 and the increments go into effect 
on October 20, 2011. Because the new increments 
will likely go into effect prior to BLM’s final decision 
on the Gasco EIS, BLM should also ensure that 
the proposed development will not exceed the 
allowable level of incremental PM2.5 pollution 
established by these PSD increments. The DEIS 
modeled 24-hour average near-field PM2.5 
concentrations of 8.61 μg/m3 for Alternative A 
compared to EPA’s proposed 24-hour average 
PM2.5 increment of 9 μg/m3. Depending on what 
alternative operating scenario BLM takes final 
action on, it is possible that PM2.5 concentrations 
will consume all that (or more than) is allowed 
under EPA’s new PSD increments. 


Air Quality PM2.5 /PM10 A PSD increment analysis is the respons bility of the permitting authority. The EPA is 
respons ble for operating permits for applicable sources in the project area. If a proposed 
facility meets the PSD criteria, EPA has the regulatory authority and requirement to 
perform a PSD increment analysis. Any comparisons to PSD increments presented in the 
EIS is for informational, impact disclosure purposes. An air quality analysis in an EIS 
does not constitute a PSD increment analysis because BLM does not have the authority 
to perform a PSD increment analysis. Therefore, this NEPA analysis cannot be used to 
determine compliance with a PSD increment standard. 


 7 Given these potential violations of BLM’s FLPMA 
mandate and the need to determine compliance 
with the new PSD increments for PM2.5, the BLM 
should make the necessary revisions to develop an 
alternative that provides for compliance with all air 
quality standards. BLM should release these new 
revisions and any new alternatives to the public in 
a new draft or supplemental draft EIS for full public 
participation and review, before issuing a final EIS 


Air Quality PM2.5 /PM10 Based on the revised background data incorporated into the analysis, potential PM10 and 
PM2.5 impacts as analyzed are anticipated to remain in compliance with the NAAQS. 
Additional region-wide modeling using the referenced models will be performed to 
address potential impacts on a regional scale. 
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032-G 25 The one-hour SO2 should also be modeled and 
compared with the new NAAQS for that pollutant, 
which was finalized in June 2010. 


Air Quality SO2 SO2 emissions would primarily occur during drilling and completion activities in the 
development phase of the project. These sources are temporary in nature and remain on 
one location for only a few months. As such, theses sources do not remain at any one 
location for a period of time in which they can be expected to impact any air quality 
standards that are based on a three year average of the 99th percentile of the annual 
distributions of daily 1-hour maximums.  
Very minor SO2 emissions (1.1 ton/yr) would be generated during the production phase 
of the project. The majority of the production related emissions (1.02 tons/yr) would be 
generated by vehicle traffic while in transit between facilities. These emissions would be 
spread out along approximately 1.5 million road miles, and are not expected to impact 
the three-year average of the 99th percentile of the annual distributions of daily 1-hour 
maximums. 
Additionally, the GNB SDEIS modeled SO2 emissions from drilling operations and 
expected 1-hour SO2 impacts were well under the standard. This information has been 
referenced in the FEIS with regard to potential SO2 impacts. 


011-G 11 Visibility impacts are also of significant concern. As 
has been described earlier, vis bility is an important 
resource at Dinosaur National Monument and your 
refined modeling shows substantial impacts from 
the Proposed Action, 188 days in excess of one 
deciview change. This level of impact would 
suggest aggressive control of visibility-impairing 
pollutants, which includes primary pollutants like 
dust and secondary pollutants like nitrate. 


Air Quality Vis bility  This issue will be addressed through the Adaptive Management Strategy as proposed by 
BLM for operators in the project area. 


020-O 21 BLM correctly points out that ―[t]he indirect visual 
effects of well exploration and development would 
include vehicle-related fugitive dust, which could 
adversely impact long distance scenic quality.‖ 
DEIS at 4- 253. However, the DEIS erroneously 
asserts that ―well production would have 
negligible impacts on fugitive dust production,‖ and 
that long-term fugitive dust generation would ―not 
exceed PSD vis bility standards [for particulate 
matter] under any of the proposed alternatives.‖ Id. 
The comments prepared by Megan Williams 
highlight that in fact the project will violate PSD. 
Williams comments at 2, 16-18. 


Air Quality Vis bility A PSD increment analysis is the respons bility of the permitting authority. The EPA is 
respons ble for operating permits for applicable sources in the project area. If a proposed 
facility meets the PSD criteria, EPA has the regulatory authority and requirement to 
perform a PSD increment analysis. Any comparisons to PSD increments presented in the 
EIS is for informational, impact disclosure purposes. An air quality analysis in an EIS 
does not constitute a PSD increment analysis because BLM does not have the authority 
to perform a PSD increment analysis. Therefore, this NEPA analysis cannot be used to 
determine compliance with a PSD increment standard. 


028-O 21 In addition to visibility, other air quality related 
values (e.g., sulfur and nitrogen 
deposition) are indicating that there are ecosystem 
impacts in Class I areas potentially impacted by 
the proposed Gasco development project. It is 


Air Quality  Vis bility No significant adverse impacts to visibility or deposition were estimated to occur at Class 
1 areas due to the Gasco project. Significance levels used for the RD&D test site 
analyses are not relevant to the Gasco DEIS, which used NPS DATs in the analysis. 
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likely that there will be significant impacts on sulfur 
or nitrogen deposition at the Flat Tops Wilderness 
Area from the cumulative impacts of the five 
Colorado oil shale RD&D sites and the 
ExxonMobile Piceance Development Project 
activities, depending on the significance criteria 
used. In the final EAs for the RD&D test sites the 
BLM used a significance threshold that is much 
higher than the Class I FLMs “Deposition Analysis 
Thresholds” used in reviewing air permits under 
the Clean Air Act.37 Under the Deposition Analysis 
Thresholds, the BLM’s predicted cumulative 
impacts on both sulfur and nitrogen deposition 
would be significant. 


023-I 4 Cumulative impact is not modeled in the DEIS 
since it ignores projects such as the Greater 
Chapitas Wells Natural Gas Infill Project which will 
contain more than 7,000 wells. EPA Region 8 sent 
scoping comment to the Vernal FO in 2009 with 
detailed comments on the potential air pollution 
impact of this project and listed numerous 
mitigation measurements. 


Air Quality Cumulative Impacts The cumulative impacts analysis contained in the DEIS was based on the Mineral 
Potential Report (MPR) prepared as part of the Vernal RMP which predated both the 
Greater Chapita Wells and Greater Natural Buttes Scoping Notices. The MPR provided 
estimates of well development, acres of current and future surface disturbances and 
other elements of oil and gas development.  
air quality cumulative impacts analysis of the FEIS has been revised to include by 
reference the Greater Natural Buttes SDEIS, which did analyze the cumulative impact 
based on RFD at the time the GNB analysis was conducted. 
 
 


013-B 
 


30 To avoid confusion and minimize potential legal 
risks, BLM should provide an explanation of how 
Gasco’s project conforms to the 2008 Vernal RMP. 


Alternative Vernal FO RMP 
conformance 


See response to comment 13-B-2 (located under the Purpose Need/Existing lease rights 
section of this table) 


016-O 8 Although Chapter 2 states that Alternative A is the 
preferred alternative for the proposed action 
because it best addresses issues raised in scoping 
about impacts to the Canyon while meeting the 
purpose and need for the project, it is woefully 
inadequate in addressing any issues or impacts to 
the Canyon itself. 


Alternatives Alternative A Based on public comments, BLM has developed a new alternative, Alternative F, and 
selected it as the new Agency Preferred Alternative. Impacts to Nine Mile Canyon are 
analyzed in Section 4.3, Cultural Resources; Section 4.5, Land Use and Transportation; 
Section 4.8 Recreation, Section 4.11 Special Designations, Section 4.14 Visual 
Resources, and Section 4.18 Cumulative Impacts of the FEIS.  


013-B 25 Alternative E is not a viable alternative for BLM to 
adopt in the Final Decision Record given the 
extensive valid existing rights that exist in almost 
all WCAs for active mining claims, grazing 
allotments, county road designations, and federal 
and state oil and gas leases. This non-viability is 
particularly true for the portions of the Desolation 


Alternatives Alternative E Based upon public comments, the BLM has developed the new Agency Preferred 
Alternative (Alternative F). The Agency Preferred Alternative is the alternative that 
the agency believes would fulfill its statutory mission and responsibilities, giving 
consideration to economic, environmental, technical, and other factors. This Agency 
Preferred Alternative includes the development of wells and of infrastructure within 
in portions of the Desolation Canyon non-WSA lands with Wilderness 
Characteristics. 
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Canyon WCA discussed above. Accordingly, in 
BLM’s Final Decision Record it should make a 
finding that these particular areas are no longer 
WCAs. 


As described in Section 3.17 of the DEIS, the BLM inventoried the area in 2007 in 
support of the Vernal Resource Management Plan effort. It was determined that 
wilderness characteristics exist in the majority of the area. However, as noted in Section 
4.17 of the DEIS, the Vernal RMP ROD did not carry these lands forward as a BLM 
natural area for the protection, preservation, or maintenance of wilderness 
characteristics. Impacts to those lands have been analyzed in Sections 4.17 and 4.18 of 
the FEIS. 


020-O 1 The Gasco DEIS does not address a potential 
drilling program focused on the Mancos horizon; a 
significant oversight when Gasco‘s promotional 
materials largely focus on the gas reserves in the 
Mancos. 
The BLM must fully analyze the various technically 
feasible, non-speculative and reasonable 
alternatives developed by Mr. Kreckel, including a 
horizontal drilling program for the Gasco DEIS. 
As currently drafted, the Gasco DEIS violates 
NEPA because it does not comply with the 
statute’s alternatives mandate. 


Alternatives Alternatives-new 
alternative 


See response to comment 25-O-6 (located in the “Alternatives/Directional drilling” section 
of this table). 


016-O 4 Chapter 1 includes a list of issues identified in the 
scoping process. Issue 1: Alternatives states in 
part: “What Best Management Practices (BMP’s) 
are technically and/or economically feasible? How 
will access routes be varied to protect resources? 
How will the Green River, Nine Mile Canyon, and 
special designation areas be protected?” There is 
not a single alternative that emphasizes BMPs. 


Alternatives Applicant-committed 
measures/mitigation 


As noted in Section 2.1, Management Common to All Alternatives, BMPs would be 
applied to all alternatives. In addition, mitigation measures to reduce or avoid impacts are 
described at the end of each resource section of Chapter 4, although these are not 
specifically identified by the name “BMP”.  


030-G 9 Section 2.2.9, page 2-27. We recommend Gasco 
install bird exclusion netting over evaporative 
ponds to reduce potential threats to migratory 
birds. Measures should also be included to screen 
heater-treaters, tanks, and other well-site facilities 
to reduce the risk of drowning and contamination to 
birds and other animals. 


Alternatives Applicant-committed 
measures/mitigation 


All evaporative facilities, regardless of alternative, would be constructed and operated to 
meet all regulations of the BLM and UDOGM and/or the EPA, including but not limited to 
the stipulations outlined in BLM Onshore Order #7 and listed in Section 2.1, Management 
Actions Common to All Alternatives, Table 2-1. Regulatory Requirements, BLM Policy 
Guidelines, Standard Operating Practices, and Applicant-committed BMPs Common to 
All. These stipulations include: the construction of fencing or netting to exclude wildlife 
(including waterfowl, if necessary); the minimization of oil on the free water surface 
(through headworks and tanks to separate oil, absorbent booms at evaporative pond 
inlets, etc.); the installation and operation of a leak-detection system; and prevention of 
surface water ingress or discharges to surface waters. 
Sections 4.16.1.1.6, 4.16.1.2.5, 4.16.1.3.5, 4.16.1.4.5, and 4.16.1.5.5 of the DEIS 
analyze the effects of the evaporation ponds under each alternative on wildlife. Additions 
were made to Section 4.16.1.1.6 of the FEIS, including potential effects of evaporation 
ponds on birds and bats and an assessment of the efficacy of deterrents in keeping birds 
and bats away from the ponds.  
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030-G 11 Section 2.2.9 page 2-27. We recommend adding 
measures found within the Vernal RMP Record of 
Decision (2008) to protect white-tailed prairie dog 
colonies within the project area. Specifically, prairie 
dog towns are to be buffered by 660 feet unless a 
specific plan is developed which addresses how 
the development will minimize impacts to the 
towns. 


Alternatives Applicant-committed 
measures/mitigation 


The following mitigation measure from the Vernal RMP ROD has been added to Section 
4.12.2.8 of the FEIS: 
“No surface-disturbing activities or permanent aboveground facilities would be allowed 
within 660 feet of prairie dog colonies unless the impacts of the action can be adequately 
mitigated or, if due to the size of the town, there is no reasonable location to develop a 
lease and avoid colonies.” 


030-G 12 Section 2.2.9.1., page 2-27. We recommend the 
use of "closed-loop" drilling methods to reduce 
environmental impacts throughout the project area. 


Alternatives Applicant-committed 
measures/mitigation 


Closed loop drilling is listed as a mitigation measure in the FEIS under Section 4.12.2.6, 
Mitigation Measures for Colorado River System Endangered and Sensitive Fish. It states 
that “Wells proposed in mapped 100-year floodplains (see Map 29) within 5 miles of the 
Green River would use measures including the use of closed-loop drilling methods, 
berming and secondary containment of all tanks and pits, and drilling during non-flood 
prone seasons.” There is a similar mitigation measure for water resources in Section 
4.15.2.  
Outside of 100-year floodplains, the need for closed loop drilling would be determined on 
a site-specific basis in consideration of the following information: 
Closed loop drilling is encouraged by BLM in areas of porous soils, over fractured 
bedrock, when drilling through a drinking water source protection zone or sole source 
aquifer, or in areas of shallow groundwater, as specified in UT 2010-055, Protection of 
Ground Water Associated with Oil and Gas Leasing, Exploration and Development. 
Language from this document descr bing the BLM requirements has been added to the 
FEIS, Sections 4.15.1.1.1.2 and 4.15.2.  
The proponent has indicated that closed loop drilling systems are viable for shallow wells, 
such as Green River oil wells, but closed loop drilling systems for wells drilled into the 
Mesaverde and deeper are not a viable option due to the difficulties involved in removing 
liquid from the cuttings and hauling cuttings. This information has also been added to the 
FEIS, Sections 4.15.1.1.1.2 and 4.15.2.  


030-G 13 Section 2.2.9.5 page 2-29. Graham's beardtongue 
(Penstemon grahamii) occupied habitat exists 
within the project area. This species is included in 
the BLM ID Team checklist and a Conservation 
and Strategy Agreement exists between the BLM 
and USFWS to survey and monitor for P. grahamii, 
and implement conservation measures as 
appropriate. Therefore, we recommend including 
Graham's beardtongue in this section. We also 
recommend including one other BLM-sensitive 
plant species, Erigeron untermanii, in this section. 


Alternatives Applicant-committed 
measures/mitigation 


Section 2.2.9.5 of Chapter 2 has been revised with the following addition: “In addition, 
surveys and monitoring would be conducted in compliance with the Conservation and 
Strategy Agreement for Graham’s beardtongue (Penstemon grahamii) and BLM Manual 
6840 for both Graham’s beardtongue and Untermann daisy (Erigeron untermanii).”  
Discussion of appropriate conservation measures for these species has also been 
included in Appendix B and Chapter 4 of the FEIS.  


030-G 14 Table 2-6, page 2-29. We recommend the use of 
the Utah Field Office Guidelines for Raptor 
Protection from Human and Land Use 


Alternatives Applicant-committed 
measures/mitigation 


Activities within the project area will be subject to Appendix A of the Vernal FO ROD and 
Approved RMP Best Management Practices for Raptors and Their Associated Habitat. 
These BMPs are based on recommendations from Romin and Mucks 2002 Utah Field 
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Disturbances (Romin and Muck 2002) to determine 
appropriate spatial buffers for raptor nests. 


Office Guidelines for Raptor Protection from Human and Land Use Disturbances. Table 
2-6 of the FEIS has been updated to reflect these spatial buffers.  


030-G 15 Section 2.2.9.9, page 2-31. We recommend 
reclamation mixes include low-growing grasses 
and forbs to promote better nesting habitat for 
mountain plovers. Species to consider are galleta 
grass and globe mallow. 


Alternatives Applicant-committed 
measures/mitigation 


Section 2.2.9.9 of the FEIS has been revised to include the following: “Reclamation of 
surface disturbance would be implemented as descr bed in Section 2.2.6.1 (Interim 
Reclamation). However, reclamation mixes in Mountain Plover habitat, would be 
designed to include low-growing native grasses and forbs such as galleta grass 
(Pleuraphis jamesii) and globe mallow (Sphaeralcea spp.) to promote better nesting 
habitat.” 


030-G 16 Sections 2.3.2.3 and 2.3.2.4, page 2-34. We 
recommend the use of "closed-loop" drilling 
methods to reduce environmental impacts 
throughout the project area. 


Alternatives Applicant-committed 
measures/mitigation 


See response to comment 030-O-12. 


031-G 8 The applicant shall not use any fill material which 
may leach organic chemicals (e.g., discarded 
asphalt) or nutrients (e.g., phosphate rock) into the 
receiving water. 


Alternatives Applicant-committed 
measures/mitigation 


Gasco does not import or use any discarded asphalt or nutrients in the construction of 
roads and/or locations. This has been added as an applicant-committed measure in 
Table 2-1 of the FEIS. 


032-G 54 Cement bond logs should be evaluated to ensure 
adequate cement bonding to prevent fluid and gas 
migration.  


Alternatives Applicant-committed 
measures/mitigation 


Additional site-specific review will occur after a record of decision is signed for this 
project, and prior to site-specific application approval. At that time, all cement bond logs 
will be evaluated on a site-specific basis to ensure adequate protection of groundwater 
resources. Additional information on cementing requirements has been added to the 
FEIS in Table 2-1 and Section 4.15.1.1.1.2. These cementing requirements are from UT 
2010-055, Protection of Ground Water Associated with Oil and Gas Leasing, Exploration 
and Development. 


032-G 55 EPA encourages closed loop or pitless drilling of 
the production hole to avoid the need for mud 
reserve pits. Completion and stimulation fluids 
returned to the surface should also be contained in 
tanks to avoid the need for pits.  


Alternatives Applicant-committed 
measures/mitigation 


See response to comment 030-O-12. 


032-G 56 However, if [reserve] pits are necessary, after 
evaporation of fluids, pit sludges should be tested 
for toxicity and disposed accordingly. Pit liners 
should also be removed and disposed of according 
to solid waste rules. Compacted liners should be 
tested for toxicity and disposed. Soils below the pit 
liners should be tested for contamination. If 
compacted liner material is not contaminated it 
should be ripped and mixed with soil in order to 
allow infiltration.  


Alternatives Applicant-committed 
measures/mitigation 


The reserve pits primarily consist of drill cuttings (shale, sand, miscellaneous rock 
materials) as well as some drilling fluid carried over with the cuttings. All fluid and 
products used in the drilling fluid would be RCRA-exempt as long as they are 
used/generated from the drilling process. This information has been added to the FEIS, 
Table 2-1. 
Closure requirements of reserve pits are regulated by UDOGM. These requirements 
have been included in Table 2-1 and include the following: 


 Following drilling and completion of the well, the reserve pit must be closed 
within one year, unless permission is granted by the Division for a longer period 


 Pit contents must meet the Division’s Cleanup Levels or background levels 
before burial. 
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 The contents may require treatment to reduce mobility and/or toxicity to meet 
cleanup levels 


 The alternative to meeting cleanup levels would be transportation of material to 
a disposal facility. 


 UDOGM’s preference is for materials to remain on site if possible. 


032-G 57 Appropriate closure should also be discussed for 
the WEF ponds.  


Alternatives Applicant-committed 
measures/mitigation 


The specific closure measures added to Section 2.2.6.3 consist of the following: The 
evaporation pond facilities would be closed as per the regulations of the BLM and 
UDOGM and/or the EPA. The pits would be pumped dry with all debris and any solid 
waste removed. The pit liner would then be folded over into the pit and the pit backfilled. 
The backfilled area would then be recontoured with top soil and reseeded. Any waste 
and solids removed would be transported to an approved disposal site and disposed of 
according to the regulations of the BLM and UDOGM and/or the EPA.  
The UDOGM and/or the EPA will require a final closure plan be submitted prior to closure 
of the disposal facility which will include the following: 


 Provisions for removal and proper disposal of all equipment at the site 
 A plan for sampling and testing soil and groundwater at the project site with soil 


samples at the levels outlined by the Division’s Cleanup Levels for 
Contaminated Soils or background levels 


 Provisions for future monitoring plans, if required by the Division 
 Considerations for post-disposal land use and landowner requests upon 


completion of closure plan. 


032-G 58 Aquifers with high-quality fresh water must be 
drilled using fresh water–based drilling muds. In 
addition any mud additives must be low toxicity 
and compatible with the aquifer so as not to cause 
contaminant introduction into the fresh water 
zones.  


Alternatives Applicant-committed 
measures/mitigation 


Section 2.2.2.3 of the FEIS has been revised to clarify that the drilling fluid (mud) used is 
fresh water–based and is classified as a low-toxic fluid based on the Material Safety Data 
Sheets (MSDSs) of its additives. 


032-G 59 If underground injection is used as a mechanism 
for disposing of produced water, then new 
production wells should be constructed 
appropriately and have adequate cement through 
the identified confining zone(s). Any current or 
future producing oil well could potentially be 
converted to an injection well; therefore, these 
wells should meet Class II construction criteria in 
order to avoid future remediation.  


Alternatives Applicant-committed 
measures/mitigation 


The conversion of production wells to injection wells is speculative and out of the scope 
of this programmatic EIS. Requirements for the construction of production wells would be 
determined at the time that the site-specific conversion is proposed. Injection wells would 
need to be permitted with the State or with EPA, and specific injection well construction 
requirements of the appropriate agency would need to be met. 


032-G 78 The implementation of a Spill Prevention, Control, 
and Countermeasures (SPCC) Plan will reduce the 
potential for direct and indirect impacts to sensitive 
resources from spills or accidental releases of 


Alternatives Applicant-committed 
measures/mitigation 


Details of the SPCC plan have been added to the FEIS in Section 2.2.9.12 (Hazardous 
Materials and Emergency Response). A sample SPCC plan has been added to the FEIS 
in Appendix N. 
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hazardous substances. It is critical that all SPCCPs 
are appropriately designed given local geology and 
the level of risk associated with local conditions. 
We recommend that BLM describe in the EIS how 
site-specific SPCCPs will address low probability 
catastrophic spills. 


032-G 45 Analyze reasonable alternatives and/or potential 
means to mitigate project-related GHG emissions. 
For example, BLM could analyze a “GHG-reducing 
alternative” that would include measures that could 
be taken to reduce GHG emissions. BLM could 
also assess potential energy efficient technologies 
as well as technologies to reduce GHG emissions 
from oil and gas development. For instance, the 
analysis could include carbon capture and 
sequestration; measures from BLM’s Supplemental 
Information Report for the eight EAs in Montana, 
North Dakota and South Dakota (available at 
<http://www.blm.gov/mt/st/en/prog/energy/oil_and_
gas/leasing/leasingEAs.html>); EPA’s GasSTAR 
program (available at 
<http://www.epa.gov/gasstar/>) which is a 
voluntary mitigation effort targeted at the oil and 
gas industry; and promoting the implementation of 
cost-effective technologies and practices to reduce 
GHG emissions.  


Alternatives Consider GHG-
reducing alternative 
(or mitigation) 


A qualitative discussion of GHG, climate change and potential impacts on climate change 
has been incorporated into the analysis. BLM has elected to incorporate project design 
and control measures that reduce GHG emissions into the alternatives, rather than 
consider a separate alternative. Additionally, the newly proposed NSPS, NESHAPS and 
Tr bal NSR regulations will require emissions controls that will lower the amount of 
methane emitted from specific sources. 


014-O 3 Please require that Gasco mandate directional 
drilling and centralized facilities.  


Alternatives Directional drilling Based on public comments, BLM has developed the new Agency Preferred Alternative, 
Alternative F, which includes directional drilling from 160-acre surface density. The 
Agency Preferred Alternative is the alternative that the agency believes would fulfill its 
statutory mission and responsibilities, giving consideration to economic, environmental, 
technical and other factors.  
As stated in Section 2.2.9.1 of the DEIS, Gasco would centralize facilities where on-site 
review indicates these measures would reduce overall environmental impacts or impacts 
to particular sensitive resources. This section also states that tank batteries would be 
centralized where multiple wells are drilled directionally from a single pad. 


025-O  1 The DEIS does not consider the widespread use of 
directional drilling in the Rocky Mountain region in 
general and specifically it fails to consider the 
widespread use of directional drilling nearby, in 
circumstances exactly like those in the area of 
DEIS. These examples clearly apply to the 
development within the DEIS. At the Rock House 


Alternatives Directional drilling Alternative E and Alternative F (the new Agency Preferred Alternative) incorporate 
directional drilling with approximately 160-acre surface density. As stated in Table 2-1 of the 
DEIS (see the applicant-committed BMPs on page 2 through 8), directional drilling would 
occur under all alternatives on a limited, site-specific basis where technologically and 
economically feasible. This table also summarizes the general conditions influencing the 
feasibility of directional drilling. 
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area to the east [T10S, R23E], the BLM has 
proposed development of the Wasatch and 
Mesaverde gas reservoirs utilizing surface 
locations placed at approximate 160-acre spacing, 
and directional drilling to develop the 40-acre down 
hole locations. The Saddletree Draw–Rock House 
project includes directional drilling of up to 60 wells 
from 24 well pads. Here the BLM determined that 
horizontal reaches of a half mile are technically 
and economically achievable by industry. 
Technical parameters are direct analogs to this 
proposal. The existing vertical wells at Rock House 
set casing at 2,000 feet and produce generally 
from 5,000 to 7,200 feet. In the subject area, total 
depths are much greater, exceeding 11,500 feet. 
The producing horizons are correspondingly 
deeper, generally from 7,000 to 12,000 feet. These 
deeper depths make a directional S-curve well 
easier to achieve, as the required angles are less 
and there is more vertical section in which to build 
the curve. Closer to the area of the DEIS, 
directional wells are being drilled for Wasatch and 
Mesaverde targets exactly like those proposed 
under the DEIS. (An index map is provided on 
Figure 1.) In all of these areas, targets and depths 
are exactly the same as that proposed under 
Alternative E of the DEIS. In Natural Buttes 
(T10S,R19E), numerous directional wells from 
160-acre surface well pads are being drilled to 40-
acre locations (see Figure 2) To the north in 
Monument Butte, numerous directional wells are 
being drilled as well (see Figure 3). L kewise in the 
West Tavaputs area to the south, most of the 
development has employed directional wells (see 
Figure 4). The technical parameters for these wells 
are suitable for employment in Gasco’s wells within 
the DEIS. See Figure 5 for an example of one of 
many directional wells drilled in T10S, R19E. This 
exact configuration can easily be applied within the 
DEIS. 


Please note that specific knowledge of the formations, obtained through vertical drilling is 
necessary prior to widespread use of directional drilling, and that the proponent has 
indicated that this specific knowledge is lacking in some of the target formations, and in the 
southern and western portions of the project area (see response to comment 013-B-3). 


025-O  3 There are directional alternatives for Alternatives A 
and B which can substantially reduce impacts 
while allowing nearly full development of the gas 
resources. Directional drilling could be applied to 


Alternatives Directional drilling BLM acknowledges that directional drilling could be applied in alternative configurations. 
As stated in Table 2-1 of the DEIS (see the applicant-committed BMPs on page 2-8), 
directional drilling would occur under all alternatives on a limited, site-specific basis 
where technologically and economically feasible.  
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Alternatives A and B as well. Using the scenario 
above and that envisioned in Alternative E, we can 
replace the 40-acre surface locations in 
Alternatives A and B with well pads spaced at 160 
acres, providing for directional wells to access the 
40-acre down hole locations. These scenarios are 
presented on Figures 10 and 11. In number of 
surface well pads, these changes result in the 
following: Alt A; 1,491; Alt A directional: 476; Alt B: 
1,114; Alt B Directional: 411; Alt E: 328. Obviously 
surface impacts would be greatly decreased, in 
much the same way as Alternative E reduces 
surface impacts. 


Alternative F, the new Agency Preferred Alternative, has been added to the FEIS. This 
alternative incorporates directional drilling similar to Alternative E, but with well placement 
and numbers that are more similar to the Proposed Action and that respond to Gasco’s 
identified need to obtain more specific knowledge of some of the formations in the 
southern and western portions of the portions of the project area (see response to 
comment 013-B-3, located in the “Geology/Directional drilling” section of this table). 


025-O  4 Recent developments in the area, especially 
Mancos development which is likely to include 
horizontal drilling, were not considered at all. 
Horizontal drilling holds the potential to completely 
change the drilling spacing and subsequent 
impacts. The DEIS does not address the very real 
possibility that the acreage will be developed with 
horizontal wells.  
During the preparation process for this DEIS, 
events have occurred which call into question the 
likely future development within the area. Wells 
drilled into the Cretaceous Mancos Formation have 
been particularly successful. The operator for the 
DEIS, Gasco, has drilled a particularly successful 
well. The GC#23-16-11-15 reached a total depth of 
16,610 feet in July of 2008, and initially produced 
5.7 MMCGD from the Mancos and Blackhawk 
formations. Although it declined to a rate of 2.3 
MMCGD in 60 days, the well produced 0.5 BCFe in 
two years. The ultimate reserve estimate for the 
well is 3.34 BCFe. This is far in excess of the more 
typical Gasco estimates of 1.23 BCFe per well for 
the Wasatch and Mesaverde development. Since 
the Mancos may prove to be the more prolific 
formation, it is likely development will follow the 
deeper Mancos Formation. 


Alternatives Directional drilling All alternatives target the Mancos Formation as stated in Section 2.2, page 2–15 of the 
DEIS. Both Alternatives E and F propose directional drilling where geologically feasible to 
help reduce surface disturbance impacts. (See Sections 2.6 and 2.7 of the FEIS.) At this 
time it is unknown how much of the Mancos can be developed through horizontal drilling. 
Gasco has drilled 23 vertical wells into the Mancos: 22 in the Riverbend area and one in 
the Gate Canyon area. Gasco has not developed any horizontal wells in the Mancos, and 
based on the vertical drilling to date, Gasco does not consider such development feas ble 
at this time. 
Only one horizontal Mancos well has been drilled in the Uinta Basin (by a different 
operator, XTO Energy). No results have been released by XTO. Horizontal drilling of the 
Mancos is not standard practice at this time by any operators in the Basin, and without 
more vertical wells yielding more geologic, reservoir, and production information; it would 
be speculative to assume a blanketed horizontal program in the Mancos. In addition, 
because of the lack of exploration to date, reasonable assumptions on such a program’s 
impacts to various resources are impossible to define, and BLM is currently unable to 
take a “hard look” at such an alternative. 


025-O  5 Horizontal drilling is potentially important in the 
Mancos because the technology can substantially 
increase per well reserves, which has been seen in 
several of the ‘shale’ plays, such as the Bakken in 


Alternatives Directional drilling See response to comment 25-O-4. 
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North Dakota and Niobrara of Wyoming. In the 
Barnett shale play, “using $6/mcf as our 
benchmark gas price, the typical horizontal well 
generates a 100%+ return while the typical vertical 
well generates only a 39% return.” The technique 
works in the Barnett and other shales because 
these are very thick formations, and the horizontal 
well bore opens much more reservoir rock to 
artificial fracturing (see Figure 13). This accounts 
for the large increase in production seen in these 
wells. 


025-O  6 Development of the Mancos by horizontal drilling 
will substantially change that envisioned in the 
DEIS. Spacing is a particular concern. Data from 
the Barnett development suggests that a “1,000-
foot spacing coupled with a 4,500-foot lateral is 
equivalent to 100-acre spacing. Data from EOG 
suggests that a 2,500-foot lateral may be optimal 
(still resulting in a 2.4BCF well); this would equate 
to 60-acre spacing.” Because horizontal wells are 
not points in the Earth, but a line, the resulting 
surface spacing from the former is a location every 
1,000 feet in the direction perpendicular to the well 
bore, and one every 5,000 feet in the other, 
yielding four surface locations per section. The 
2,500-foot laterals would roughly result in eight 
wells per section. However, in either case, if two 
laterals are drilled from one surface location 
(opposing each other at 180 degrees), the number 
of surface locations would be halved. See Figure 
15 for a graphical explanation of spacing options 
for horizontal wells. Thus, it is possible full field 
development could entail only two wells per 
section. The actual spacing, of course, would 
depend on well results determining the most 
efficient well drainage. 


Alternatives Directional drilling See response to comment 025-O-4. 
Also, please note that the proposed scenario of two well pads per section does not take 
into account surface density needs for exploration and development of the shallower 
target formations, which are not currently considered viable for horizontal drilling, and 
which are more limited in their directional drilling than wells which have a deeper target 
formation. 


025-O  7 Gasco has expressed optimism that the Mancos 
play can encompass all of the area of the DEIS. 
Commenting on the success of the GC#23-16-11-
15 well, Gasco reports that it “extends Mancos 
commercial trend across all of Gasco acreage.” 
Note that this potential does not depend on the 
success of horizontal technology, since the 


Alternatives Directional drilling See response to comment 25-O-6. 







Gasco Final EIS Appendix P: Public Comment Summary and Agency Responses 


P-67 


Table P-2. Draft EIS Comments and Responses 


Letter No. Comment 
No. 


Comment Resource  Subcode Response 


projected reserves in the Mancos are estimated by 
Gasco as 1 to 3 BCF per well, more than that 
estimated for the Wasatch-Mesaverde which is the 
current development target for all operators in the 
Uinta Basin. Using the Barnett Shale play in North 
Texas as an example, this is indeed possible. In 
that play, as of March 3, 2009, total number of gas 
wells reached 10,539, with 5,037 permitted 
locations in approximately four counties. 
Production has risen from virtually nothing prior to 
2000 to nearly 1.396 trillion cubic feet in 2008. 
Neither the potential for Mancos production nor the 
possibility of a major horizontal drilling play was 
taken into account in the DEIS. This calls into 
question the validity of the analysis itself. Gasco in 
their own documents stress the Mancos potential 
as the largest of any of the productive formations. 
On the other hand, at this point in the development 
of the acreage, the potential for horizontal wells 
has not been proved. Gasco itself seems uncertain 
on the issue, pointing to both the proven Wasatch-
Mesaverde potential and the possible Mancos as 
targets, while clearly pointing out the vast potential 
of the Mancos. There seems to be no question that 
more information is necessary, through the drilling 
of additional horizontal tests both offsetting the 
area of the DEIS and within it. This is critical 
because the possibility of developing the Mancos 
with horizontal wells could substantially change 
both the number and spacing of well pads. Again 
referring to Figure 15, several possible horizontal 
well configurations are presented. Although an 
exact preferred drilling configuration is not yet 
known, the best in terms of economically exploiting 
the Mancos and in reducing surface impacts may 
be the example which uses opposing laterals of 
2,500 feet. Starting with this configuration, I 
prepared a version of Alternative E (Figure 17). 
Note the greatly reduced impacts (162 well pads) 
compared to any other alternative (compare with 
the table on page 5). Thus any EIS based on the 
current DEIS would likely be totally ineffective for 
analyzing the impacts to the area from a horizontal 
program in the Mancos. In my opinion this leaves 
the BLM with two possibilities: one, postpone the 
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issuing of an EIS until the impact of the horizontal 
Mancos development is known, or two, add an 
alternative which sets out how the horizontal 
development will occur, giving the operator the 
option of doing either a directional development 
under one alternative or a horizontal development 
under the other. 


025-O  8 Gasco’s thoughts on the prospectiveness of the 
Mancos across all of the acreage within the DEIS 
point out that not only Gasco’s acreage is 
prospective, but all acreage within the outline is 
potentially drillable. A simple glance at the 
development occurring in Natural Buttes and 
Monument Butte clearly shows the blanket nature 
of the development, with all sections being 
developed for many miles. Thus it is extremely 
likely that wells will be proposed in all of the 
acreage for Wasatch and Mesaverde targets, 
whether or not the Mancos development succeeds. 
As Gasco develops their acreage, offsetting non-
Gasco acreage will become prospective for very 
low risk development, since the gas potential will 
have been proved by the Gasco wells. At present, 
EOG and Questar have numerous wells permitted 
within this area, especially in T10S, R17E. It is thus 
very likely that much or all of the acreage within the 
DEIS will be developed. Significantly, Gasco sees 
the potential for the drilling of 3,552 wells on a 10-
acre spacing on their acreage alone (see Figure 9), 
much of it within the boundaries of this DEIS (see 
Figure 14). The DEIS fails to take into account the 
impacts of drilling on non-Gasco acreage, which is 
virtually a certainty when or shortly after Gasco 
develops their acreage. 


Alternatives Directional drilling Drilling at denser spacing than the 40 acres proposed by the proponent is outside the 
scope of the impacts analysis in this EIS. Should further infill drilling be proposed in the 
future, further NEPA documentation and analysis would be completed as required. 
As noted in Section 2.4 of the DEIS, Alternative C—Full Development, analyzes the 
effects of a maximum development scenario in the project area, essentially the scenario 
described in your comment. Although the referenced area may have similar geology and 
ongoing exploration projects, there are currently no reasonably foreseeable development 
projects on those lands.  
Section 4.18.2 of the FEIS has been updated to identify additional reasonably 
foreseeable future actions. Reasonably foreseeable development projects in the area are 
defined and considered in the cumulative effect analysis in Section 4.18 of the DEIS.  


032-G 14 BLM’s Preferred Alternative proposes development 
of natural gas resources with each well drilled from 
an individual well pad; however, according to the 
analysis in the DEIS, implementation of directional 
drilling could reduce surface disturbance by 
approximately 60% if implemented as described in 
Alternative E and could result in greatly reduced 
impacts to nearly all resources of concern. 
Minimizing surface disturbance is critical in the arid 


Alternatives Directional drilling BLM acknowledges that directional drilling could be applied in alternative configurations. 
As stated in Table 2-1 of the DEIS (see the applicant-committed BMPs on page 2–8), 
directional drilling would occur under all alternatives on a limited, site-specific basis 
where technologically and economically feasible.  
Please note that Alternative F, the new Agency Preferred Alternative, has been added to 
the FEIS. This alternative incorporates directional drilling similar to Alternative E. Both 
alternatives reduce surface disturbance. In addition, under Alternative F, there would be 
no wells allowed in the 100-year floodplain of the Green River, within 0.5 mile or line-of-
sight (whichever is less) of the Green River, and below the rim of Nine Mile Canyon in the 
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Uinta Basin, where reclamation is frequently 
difficult. Affects of disturbed soils can include: 
erosion and sediment runoff impacts to surface 
water resources; impacts to local air quality from 
fugitive dust; dust impacts to vegetation and 
cultural resources (including the rock art of Nine 
Mile Canyon); both direct and indirect impacts to 
the Uinta Basin Hookless Cactus, a federally listed 
threatened species; and long-distance transport of 
fugitive dust out of the basin, which may contribute 
to dust on snow events in the mountains. The 
DEIS clearly indicates that resource impacts 
associated with surface disturbance are 
proportionate to the number of well pads. EPA 
therefore believes that directional drilling should be 
utilized to the maximum extent possible in the 
Uinta Basin project area. We recommend that BLM 
reconsider selection of Alternative E as the 
Preferred Alternative, or develop a new alternative 
that maximizes the valuable resource protection 
provided by directional drilling while maintaining 
reasonable cost and desirable development level. 


ACEC, and no development or surface disturbance inside of Core Conservation Areas for 
the Pariette Cactus. 


032-G 16 The need for utilization of directional drilling for 
Gasco is underscored by the challenges of 
reclamation in the project area, and the 
environmental impacts associated with surface 
disturbance. A total of 97,706 acres in the project 
area (47%) has soil characteristics that restrict 
reclamation. The DEIS acknowledges that it 
generally takes at least 10 years to reclaim a site 
following disturbance; other recent Uinta Basin 
EISs have indicated significantly longer time 
periods, up to 100 years, for revegetation of some 
plant species (Ashley National Forest South Unit 
Draft EIS, Greater Natural Buttes Draft EIS). 
According to the DEIS, regeneration of biological 
soil crusts, which serve several critical ecosystem 
functions including stabilizing soils, could take up 
to 250 years. Long-term surface disturbance can 
contribute to regional dust concerns. 


Alternatives Directional drilling Alternative F, the new Agency Preferred Alternative, and Alternative E incorporate 
directional drilling. Both alternatives reduce surface disturbance and related natural 
resource impacts.  
Soil Best Management Practices (BMPs) outlined in the BLM’s Surface Operating 
Standards and Guidelines for Oil and Gas Exploration and Development (The Gold Book, 
Fourth Edition, Revised 2007) would be employed. See the mitigation sections at 4.10.2 
and 4.13.2 of the FEIS for more information on soils and vegetation mitigation. 


032-G 17 A recent study found that dust on snow in the 
Upper Colorado River Basin robs the Colorado 
River of about 5% of its water each year, enough 


Alternatives Directional drilling Alternative F, the new Agency Preferred Alternative, and Alternative E incorporate 
directional drilling. Both alternatives reduce the amount of surface disturbance and the 
resulting indirect impacts to air quality, water quality, and plants. 
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to supply Los Angeles for 18 months ( Painter et al. 
2010, “Response of Colorado River runoff to dust 
radiative forcing in snow,” PNAS 107(40):17125–
17130). EPA believes the substantial impacts to air 
quality, water quality, and threatened plant species 
from surface disturbance in the Gasco project area 
necessitates utilization of directional drilling to the 
maximum extent possible. 


There are also several mitigative actions proposed as part of the project to reduce the 
potential impacts noted by the commenter. See Sections 4.2.3 (air quality mitigation; 
4.15.2 (water quality mitigation); and 4.12.2.1 (special status plants mitigation measures).  


013-B 1 It is in the best interest of BLM and Gasco that 
management and operational flex bility is built into 
the Record of Decision (ROD) and FEIS so that 
BLM and Gasco have the ability to address 
technical or operational challenges that may arise 
during the course of development. If the eventual 
ROD and FEIS are too inflexible or regimented 
with respect to operational and technical issues, 
then both BLM and Gasco would be constrained in 
addressing such issues in the most pragmatic and 
respons bly sound manner possible on a site-
specific basis. 


Alternatives General Thank you for your comment. The document is a programmatic type field exploration and 
development document that inherently includes flexibility in management, which is 
implemented through subsequent site-specific review. 


016-O 21 Missing from the DEIS is any mention of disaster 
planning or coordination efforts. We think this is an 
important omission that should be addressed given 
the remoteness of the project area and the fragility 
of the environment and its cultural and other 
resources. 


Alternatives General Safety and emergency actions for oil and gas development are outlined in BLM’s Surface 
Operating Standards and Guidelines for Oil and Gas Exploration and Development (The 
Gold Book). These standards apply to the proposed project as detailed in Section 2.1 
Management Actions Common to All Alternatives, Table 2-1. Regulatory Requirements, 
BLM Policy Guidelines, Standard Operating Practices, and Applicant-committed BMPs 
Common to All Alternatives. 
As a precautionary measure, Gasco would implement a Spill Prevention, Control, and 
Countermeasures (SPCC) plan that would reduce the potential for direct and indirect 
impacts to sensitive resources from spills or accidental releases of hazardous 
substances. This SPCC plan can be found in Appendix N of the FEIS.  
The Utah Department of Environmental Quality Division of Environmental Response and 
Remediation (DERR) implements waste cleanup plans and environmental responses. 
More information on their Emergency and Disaster Response Plan can be found at their 
website: <www.deq.utah.gov>. 


020-O 2 Furthermore, every alternative, with the exception 
of one, explored in the Gasco DEIS shows 
proposed wells on a partial state section in Section 
16 of T11S, R18E (see DEIS at Maps-2 through 
Maps-4, Maps-6). However, this state section is 
currently withdrawn and is not under lease (see 
Trust Lands Administration, Public Room, Search 
Modules: Contract Module, available at 


Alternatives General The following statement has been added to Section 1.2.1 of the FEIS: “The Gasco EIS 
alternatives are programmatic in nature, meaning that the well locations are conceptually 
distributed for the purposes of assessing the cumulative resource impacts of Gasco’s 
proposed well development in the overall leasing area. The exact locations of wells would 
be determined at the site-specific project-implementation level when those wells are 
proposed for drilling. Siting of these locations would be subject to design features, best 
management practices, and mitigation measures adopted in the ROD for this EIS. This 
would include avoidance of any areas that are withdrawn from subsurface mineral 
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<http://168.178.199.154/publms/contents.htm> 
(searching for active leases in Section 16 of T11S 
R18E) (last visited on Dec. 22, 2010) (attached as 
Exh bit 2). It is a state section identified in the Utah 
Recreational Land Exchange Act of 2009, Public 
Law No. 111-53, for exchange. It is unclear, 
therefore, why most Gasco DEIS alternatives show 
development in this parcel when it is currently 
withdrawn from leasing and likely to remain so for 
some time. 
 


leasing.” In addition, BLM decisions associated with this document only apply to BLM-
administered surface or federal minerals as stated in Section 1.2.2. Finally, this well is not 
included under Alternative F, the Agency Preferred Alternative. 


004-G 4 Alternatives B and E would preclude development 
in Non Wilderness Study Area (WSA) lands with 
Wilderness Characteristics and are not consistent 
with the Duchesne County General Plan (see 
Duchesne County Resolution #07-15 provided to 
the BLM on June 25, 2007). The ROD must 
contain findings that the decision is in conformance 
with applicable land use plans to the greatest 
degree possible. Such findings cannot be made for 
Alternatives B and E. 


Alternatives Plan conformance Comment noted. The CEQ regulations (40 CFR 1502.1) require BLM to consider 
reasonable alternatives, which would avoid or minimize adverse impacts or enhance the 
quality of the human environment, based on the nature of the proposal and facts in the 
case (CEQ 40 Most Asked Questions 1b.). The BLM Decision Maker may develop 
mitigation to avoid, minimize, rectify, reduce, or eliminate or compensate for impacts to 
the environment (40 CFR 1508.20). This mitigation may be carried forward into the 
decision as appropriate (40 CFR 1505.3).Whereas there are many possible management 
prescriptions or actions, the BLM used the scoping process to determine a reasonable 
range alternatives that best addressed the issues, concerns, and alternatives identified 
by the public. While these alternatives may not include development in lands with 
wilderness characteristics, they do not preclude future development of these lands under 
other future decisions. Please note that based on public comments, BLM has developed 
Alternative F (the Agency Preferred Alternative), which is most l kely to be carried forward 
into the ROD.  


032-G 18 According to the DEIS (pg. 2-1), Alternative A 
was selected as the preferred alternative 
“because it best addresses issues raised in 
scoping about impacts to cultural resources in 
Nine Mile Canyon while meeting the purpose and 
need for the project." EPA is confused regarding 
this selection, and recommends that the EIS 
include an explanation of preferred alternative 
selection that is more transparent to readers of 
the EIS. We understand from Table 4-168 that, 
although Alternative A disturbs 844 acres in the 
Nine Mile Canyon Special Recreation 
Management Area (SRMA), none of this 
disturbance would be below the rim. Other 
alternatives include a small percentage of 
disturbance below the rim of Nine Mile Canyon. 
Utilization of directional drilling would likely allow 
for access to mineral resources within the Nine 


Alternatives Preferred Alternative 
selection 


Comment noted. The FEIS contains the new Agency Preferred Alternative, Alternative F, 
and includes rationale of why the alternative was selected and how it was developed. 
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Mile Canyon SRMA without disturbance of 
cultural or other critical resources. 


031-G 4 Subsection 2.2.6.1 Interim Reclamation discusses 
reserve pit reclamation within 120 days of final well 
completion. Some operators have taken advantage 
of the final completion definition and are leaving 
reserve pits open for several months for "multi-
stage" completions and/or waiting on construction 
of pipelines before completing wells. A tighter 
definition for reserve pit reclamation would be 
necessary. 


Alternatives Reclamation Gasco only uses reserve pits for drilling operations. The pits will be remediated after 
completion of drilling operations on a pad, weather permitting, as per the BLM’s Surface 
Operating Standards and Guidelines for Oil and Gas Exploration and Development (The 
Gold Book, Fourth Edition-Revised 2007) and as noted in Section 2.2.6.1, Interim 
Reclamation.  


030-G 2 Based on our previous discussions with your office, 
and in light of the information regarding the 
biological sensitivity of the floodplain habitats, we 
recommend that further development in the 1OO-
year floodplain of the Green River be removed as a 
viable alternative. The natural gas resources within 
the floodplain can be accessed by directional 
drilling from adjacent habitats. In fact, at least one 
directional well is already operating from the 
adjacent bench, demonstrating the feasibility of this 
technique in this area (UDOGM GIS Database). 
We strongly recommend that an alternative that 
analyzes directional drilling of the floodplain 
habitats from the adjacent bench should be 
incorporated into the EIS.  
Section 2.2.9 page 2-27. We recommend no new 
well development activities within 100-year 
floodplains of the Green River under all 
alternatives. See also Table 2-9, page 2-70.  


Alternatives Removal of 
floodplains 


BLM has added Alternative F, the new Agency Preferred Alternative, which precludes 
well pads within the 100-year floodplain of the Green River. 
For the other alternatives, Section 2.10 of the DEIS (Summary of Impacts Table) states 
that “due to the programmatic nature of this document, exact locations of infrastructure 
are not known at this time. On-site review, at a later date, would determine if individual 
well pads would be allowed within the 100-year floodplain. This analysis would require 
that any proposed work comply with Executive Order 11988.” 


030-G 8 Section 2.2.2.1 page 2-16. The document states 
that proposed roads would generally include an 
additional 30- to 40-foot-wide utility corridor that 
could contain pipelines and other utilities. We 
recommend clarifying whether this corridor extends 
from each side of the road, is centered on the road, 
or extends from only one side of the road. For 
example, "Proposed roads would generally include 
an additional 30- to 40-foot-wide utility corridor on 
both sides of the road." 


Alternatives ROW widths The following text will be added to the FEIS: “Proposed roads without utility corridors 
would have a width of 30 feet. Proposed roads with utility corridors would have a width of 
40 feet (20 feet on either side of centerline).” 
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015-G 3 Only the proposed action, Alternative A, is 
consistent with the existing RMP. The County is 
very concerned that the proposals under 
Alternatives B, C, D, and E appear to attempt to 
circumvent recent RMP decisions, e.g., Closures, 
NSOs, ACECs and VRM Class II. During the RMP 
process we commented extensively on our 
concerns that VRM Classes would be utilized to 
restrict surface activity, which were approved 
under other management decisions and that VRMs 
should reflect those management decisions, not 
vice-versa. This document also attempts to protect 
citizens' proposed wilderness areas, ACECs and 
areas which through RMP analysis were not 
established. A project EIS should not be used to 
resurrect these proposals. 


Alternatives Vernal FO RMP 
consistency 


The CEQ regulations (40 CFR 1502.1) require BLM to consider reasonable alternatives, 
which would avoid or minimize adverse impacts or enhance the quality of the human 
environment, based on the nature of the proposal and facts in the case (CEQ 40 Most 
Asked Questions 1b.). Whereas there are many possible management prescriptions or 
actions, the BLM used the scoping process to determine a reasonable range of 
alternatives that best addressed the issues, concerns, and alternatives identified by the 
public. Please note that based on public comments, BLM has developed a new Agency 
Preferred Alternative, Alternative F. The Agency Preferred Alternative is the alternative 
that the agency believes would fulfill its statutory mission and responsibilities, giving 
consideration to economic, environmental, technical and other factors.  


013-B 31 The key element which must be considered in 
determining what level of oil and gas activity will be 
allowed over the life of the plan is not the number 
of wells which could be drilled, but rather the net 
effect of surface disturbance and activities. In the 
EIS, BLM must clearly explain that the well 
projection figures in the Vernal RMP over the next 
20 years (or life of the RMP) are analytical tools 
that BLM used to assess potential environmental 
impacts. Based upon the governing RFD case law 
and policy discussed above, and to preclude future 
permitting delays, BLM should include the following 
language in the EIS, to the effect of: The well 
projection numbers in the Vernal RMP RFD do not 
limit the number of wells which BLM may ultimately 
authorize in the project area. Total well counts or 
surface disturbances exceeding the analyzed 
levels in the Vernal RMP do not automatically 
prompt a need for a supplemental NEPA analysis 
prior to additional development. Mitigation of 
environmental effects, for example, through 
successful reclamation, utilization of directional 
drilling from shared well locations, and minimizing 
pad and road construction can prevent the level of 
impacts from substantially exceeding those 
originally analyzed in Vernal RMP. 


Alternatives Vernal FO RMP 
RFD 


No change has been made to the FEIS because the BLM Vernal FO has determined that 
this proposed project is within the scope of the RFD. 
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004-G 2 Knowing the odor problems associated with 
evaporation facilities and the apparent lack of good 
produced water injection sites in the project area, 
the County would encourage BLM and Gasco to 
evaluate and employ, if possible, alternative 
technologies for handling produced water. In the 
preliminary documents associated with the Uintah 
and Ouray Reservation Oil and Gas Development 
EIS, there is reference made to self-contained 
produced water management facilities that use 
heat to separate salts from the water; producing 
clean water that can be recycled back into the gas 
field. These facilities hold promise in reducing or 
eliminating the need for evaporation ponds. 
Duchesne County has approved one such facility 
in the Lake Canyon area southwest of Duchesne, 
but it has not been built. 


Alternatives Water supply and 
disposal 


Alternative F, the new Agency Preferred Alternative, incorporates a description of 
potential alternative water management techniques. At this time, there is not enough 
information to determine the feasibility of alternative water management techniques, so 
Alternative F allows enough evaporative disposal capacity to accommodate 
approximately 5 years’ worth of development. After that time, disposal techniques that 
could potentially include the treatments methods suggested by the commenter could be 
used. Please note that BLM approval of these alternate treatment methods would be 
subject to subsequent NEPA analysis and disclosure. 


031-G 2 Subsection 2.2.4 "Water Supply and Disposal" only 
descr bes disposal of produced water and a central 
evaporation facility. Some discussion regarding the 
potential volume and disposal of solid waste 
created at the individual well sites (tank bottoms) 
and the proposed evaporation facility would be 
useful. The size of the proposed evaporation 
facility will create fairly significant amounts of solid 
waste at the head works (sludge) and the ponds 
(salt and other solids). These E&P wastes must be 
handled and disposed of in a proper manner. 


Alternatives Water supply and 
disposal 


Section 2.2.5 addresses the issue.  
The volume produced in tank bottoms of individual well sites ranges from 5 to 15 barrels 
of material every 3 to 5 years. The amount of solids and/or sludge generated at the head 
works of the evaporative facility are estimated to average from 100 to 200 barrels per 
month.  
All wastes from the well facilities will be handled and disposed of in accordance with BLM 
regulations governing onshore oil and gas operations, as noted in Section 1.4.2 of the 
DEIS, Other Regulations, Onshore Oil and Gas Orders. General requirements include 
compliance with applicable laws and regulations, the lease terms, Onshore Oil and Gas 
Orders, Notices to Lessees and Operators (NTLs), and other orders and instructions of 
the authorized officer. All operations must be conducted in a manner that ensures the 
proper handling, measurement, disposition, and site security of leasehold production, and 
protects other natural resources and environmental quality, as well as life and property 
(43 CFR Section 3162.1(a)). All wastes associated with the evaporation pond facilities 
will be handled as per the regulations of the BLM and UDOGM and/or the EPA or other 
applicable agency.” 


031-G 3 Another E&P waste not discussed is the volume 
and proper disposal of drilling mud for this many 
proposed wells.  


Alternatives Water supply and 
disposal 


Sections 2.2.2.3 and 2.2.4 of the FEIS has been revised to include information on the 
toxicity and disposal methods for drilling mud. The drilling mud proposed under all 
alternatives is classified as a low-toxic fluid. It is typical to have around 700 barrels of 
drilling mud that is released to the reserve pit at the end of the drilling phase. The solids 
will settle and the water will evaporate. Any remaining fluid at the time of reclamation will 
be sucked out and moved to a proper disposal site and/or evaporative pond. The solids 
are typically buried in place.  


032-G 11 Significant environmental impacts are likely to be 
associated with disposal of produced water in the 


Alternatives Water supply and 
disposal 


The discussion of impacts in the FEIS has been expanded in Section 4.15.1.2.2.2, 
Surface Water Quality, to include the potential impacts from the WEF on water quality. 
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proposed WEF. EPA’s concerns include the impact 
of potential WEF leaks on water quality, potential 
impacts to migratory birds and other wildlife from 
contact with the evaporation basins, and air quality 
impacts from VOC emissions. These potential 
impacts were not addressed in detail in the DEIS. 


Sections 4.16.1.1.6, 4.16.1.2.5, 4.16.1.3.5, 4.16.1.4.5, and 4.16.1.5.5 of the DEIS 
analyze the alternative effects of the evaporation ponds on wildlife, including migratory 
birds.  
Additions were made to Section 4.16.1.1.6 of the FEIS, including potential effects of 
evaporation ponds on birds and bats and an assessment of the efficacy of deterrents to 
prevent the use of evaporation ponds by birds, bats, and other wildlife. 
The discussion of impacts in the FEIS has been expanded in Sections 4.2.1 and 
4.2.1.2.1.1 to include the potential impacts from the WEF on air quality. 


032-G 12 Over the past several years, EPA and the BLM 
Vernal FO have actively worked together to 
increase the number of underground injection 
permits and reduce the number of evaporation 
ponds in the Uinta Basin. Nonetheless, all five 
alternatives analyzed in the DEIS include surface 
evaporation as the means of disposal of produced 
water. The DEIS considered, but did not fully 
analyze, subsurface water disposal. No other 
alternative water management method or 
combinations of methods were considered or 
analyzed in the DEIS. Based on our preliminary 
review of available data, there appear to be 
reasonably available alternate disposal methods, 
including subsurface injection or treatment and 
reuse/recycling, which should be fully analyzed in 
order to reduce the potentially significant 
environmental impacts of the WEF. The decision to 
avoid surface evaporation disposal may resolve 
many of EPA’s concerns regarding potential 
impacts to air quality, water quality, and wildlife 
from on-site produced water surface 
impoundments. 


Alternatives Water supply and 
disposal 


Underground injection is the preferred method for disposal of produced water as noted in 
Section 2.2.4, Water Supply and Disposal. Additional detail on the rationale for why 
individual geologic units are not adequate for disposal has been added to Section 
2.9.2.1, including specifically the Sego and Castlegate formations. The analysis outlines 
five criteria that define an adequate injection zone, and assesses the viability of 15 
geologic units for disposal, including the Bird’s Nest Aquifer. Of the units analyzed, only 
one is considered potentially viable for disposal. Tertiary Green River Formation–Garden 
Gulch Member is described as lacustrine shales and fluvial sands that may have 
potential for small disposal wells. The potential use of this unit for small disposal wells as 
part of an overall disposal strategy is further described in Alternative F, which has been 
added to Chapter 2 of the FEIS. 
Under Alternative F, the new Agency Preferred Alternative, the acreage that could be 
used for evaporation ponds would be limited to that needed for the first five years of 
development. For disposal volumes above that, alternative ways of disposing of 
produced water may be used. These methods could include recycling, treatment, and 
injection into the above-mentioned formations (if feasible). If those methods could result 
in environmental consequences beyond the scope of the BLM’s decision on this project, 
additional NEPA analyses may be required at that time. 


032-G 13 Additional data are available to better assess the 
feasibility of underground injection, including logs 
and driller’s reports for over 100 production wells 
previously drilled in the project area. EPA’s 
preliminary review of data logs suggests to us that 
underground injection could be a viable option in 
several zones of the Green River Formation as 
well as the deeper Sego and Castlegate 
formations. Cross-sections of the subsurface 
geology in the project area should be provided in 
the EIS to support conclusions of the feasibility of 
underground injection. The EIS should also 


Alternatives Water supply and 
disposal 


See response to comment 032-G-12. Please note that geological cross sections have 
been added to Section 3.15.2.1 of the FEIS.  
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consider water treatment options that would allow 
for reuse or recycling of produced water, an 
environmentally beneficial disposal method. 
Treated water could be reused in drilling or 
production operations in the Gasco field or 
recycled for a variety of uses, including waterflood 
for enhanced oil recovery, in other nearby fields. 
Treatment could also potentially allow for surface 
discharge. 


032-G 61 The DEIS suggests that disposal of produced 
water through underground injection is not feas ble 
because there are no suitable injection zones in 
the project area, although it would be the preferred 
disposal method of the operator. Without providing 
cross sections of the subsurface geology in the 
project area, it is difficult to assess this assertion. 
There are over 100 production wells drilled in the 
project area, and much of the needed information 
could be gathered from the analysis of the logs and 
driller’s reports for these wells. The Birds Nest 
Aquifer is a zone of the Green River Formation that 
many operators utilize for water disposal in nearby 
fields. Although in the proposed Gasco project 
area the Birds Nest Aquifer is considered to be 
less permeable, this zone should be explored 
further to accurately determine permeability along 
with its potential to be a USDW. 


Alternatives Water supply and 
disposal 


See response to comment 032-G-12.  


032-G 62 EPA believes that there may be other potential 
sands in the Green River Formation that could be 
used for disposal. In logs reviewed approximately 2 
miles to the north of the proposed project area, 
sand lenses in the Green River Formation just 
below the Garden Gulch (GG2) were identified. 
These sands could be used as potential targeted 
injection zones. Currently, Newfield has a salt 
water disposal well (Pariette Bench 4-8-17 API 
#43-047-15681) located in the proposed project 
area. This salt water disposal well is injecting into 
sands found in the Green River Formation. 
Analysis of logs and driller’s reports for production 
wells would allow BLM to better determine where 
these sands are present throughout the Gasco 
project area. 


Alternatives Water supply and 
disposal 


See response to comment 032-G-12.  
The potential use of any unit found suitable for small disposal wells as part of an overall 
disposal strategy is further assessed in Alternative F, which has been added to Chapter 2 
of the FEIS. 
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032-G 63 There are also other deeper zones that lie beneath 
the proposed production zones, specifically the 
Sego and Castlegate formations, which could be 
targeted for disposal. The EIS should include 
several subsurface cross-sections that present the 
subsurface geology as presently known through 
the information derived from existing wells, as well 
as a more complete consideration of the extent to 
which subsurface injection may be possible. 


Alternatives Water supply and 
disposal 


See response to comment 032-G-12.  
The potential use of any unit found suitable for small disposal wells as part of an overall 
disposal strategy is further assessed in Alternative F, which has been added to Chapter 
2. 
A geologic cross section has been added to the FEIS in Section 3.15.2.1, although 
inadequate information was available to provide multiple cross sections, as suggested by 
the commenter. 


032-G 64 An additional disposal method [for produced water], 
which was not considered in detail in the DEIS, is 
treatment and reuse or recycling. The DEIS 
suggests the high total dissolved solids (TDS) of 
produced waters make it incompatible with waters 
from the Green River Formation near the project 
area where produced waters are being injected for 
disposal and waterflood purposes. Reuse and 
recycling of produced water provides many 
environmental benefits, including reduced 
consumption of fresh water, and may be more 
viable than subsurface injection. Operators in the 
Uinta Basin are currently using water with TDS of 
25,000–30,000 ppm for hydraulic fracturing, which 
is similar to the naturally occurring TDS levels in the 
formations of the Gasco project area. Treatment of 
produced water for enhanced oil recovery would 
most likely at a minimum need to go through a 
walnut shell filter to remove hydrocarbons and then 
a precipitation and filtration process to remove 
metals. Additional treatment may be necessary, 
depending on water chemistry. Our understanding 
is that the cost per barrel of treatment for use in 
production would be comparable, or less 
expensive, than evaporation pond disposal. Based 
on local geology, it appears likely that bedrock will 
need to be blasted and removed in pond 
construction; the experience of another Uinta Basin 
operator indicates that this could double the 
estimated cost of pond construction. 


Alternatives Water supply and 
disposal 


Additional information has been added to Section 2.2.4 of the FEIS, detailing the 
recycling conducted by Gasco during field operations. The current procedure is 
compatible with the suggestions in the comments: Gasco currently recycles and treats its 
produced water for 100% of its drilling and completion operations. Fresh water (from the 
sources described in Section 2.2.4 of the FEIS) is used only in 1) cementing operations, 
2) water to clean the rigs, and 3) the boilers for heat during winter operations. 
Recycling and use of the water for waterflood purposes in adjacent fields is a possibility 
that Gasco is actively investigating. It has been included in Alternative F as a possible 
use for produced water.  


032-G 65 [Production w]ater could also potentially be treated 
to allow for permitting for surface discharge 
through an NPDES permit process. 


Alternatives Water supply and 
disposal 


Gasco does have a program for treating water, but instead of discharging that water 
under a NPDES permit it is reused and recycled, thus reducing the requirements for fresh 
water use. This use of treated water is considered preferable because it reduces fresh 
water requirements.  
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Section 2.2.4 of the FEIS has been updated to reflect that the primary source of water 
drilling would be recycled and treated production water, and that no surface discharge of 
produced formation water is proposed or anticipated at this time under any of the 
alternatives.  


032-G 66 The EIS should include a water compatibility study 
that analyzes the extent to which water reuse or 
recycling could be utilized by Gasco or by 
operators in neighboring fields. In order to fully 
disclose the potential for positive environmental 
impacts from water conservation through reuse or 
recycling of produced water, the EIS should also 
include: the volume of water that may be recycled, 
whether this water will be used within the Gasco 
project area or elsewhere in the Basin, how water 
will be transported, and spill and leak prevention 
plans. 


Alternatives Water supply and 
disposal 


Section 2.2.4 of the FEIS notes that the volume of water to be recycled is dependent on 
the amount of drilling and completion activity in the field. It also notes that recycled water 
would be transported by third-party water trucks. Spill and leak prevention would be 
addressed within Gasco’s SPCC plans for each facility and location.  
The remainder of this comment asks for site specific information that is being actively 
investigated by the operator but is not currently available at this programmatic level. For 
example, the viability of other operators using the water depends on their needs and 
applications, and, depending on the application, whether or not the total dissolved solids 
and consequent scale building tendencies are compatible with their operations. If not 
compatible, the operators must determine if the water can be treated economically. 
However, potential water use by other operators is discussed in a general manner under 
Alternative F, which has been added to Chapter 2 of the FEIS. 


032-G 67 According to the DEIS, 90% of the water for 
drilling, completion, and production will come from 
Green River sources and tributaries. The 
associated environmental impacts of the use of this 
fresh water should be evaluated in the EIS. Four 
endangered fish species of the Colorado River 
system may be affected by water withdrawals from 
the Green River. The proposed action would result 
in an estimated maximum consumption of 450 
acre-feet per year from the Colorado River Basin 
(6,745 acre-feet total). The cumulative 
consumption of fresh water for the Gasco project 
and other projects in the area may have the 
potential to impact aquatic special-status species 
by reduction in water flow. Although the project 
proponent would pay a depletion fee to the U.S. 
Fish and Wildlife Service Recovery Program, EPA 
recommends additional emphasis on reuse of 
produced water to reduce water consumption 
impacts on Colorado River endangered fish 
species. 


Alternatives Water supply and 
disposal 


Sections 2.2.2.3, 2.2.2.4, and 2.2.4 of the FEIS have been updated to reflect that Gasco 
currently recycles and treats its produced water for 100% of its drilling and completion 
operations. Fresh water (from the sources described in Section 2.2.4 of the FEIS) is used 
only in 1) cementing operations, 2) water to clean the rigs, and 3) the boilers for heat 
during winter operations. Impacts to special-status species as a result of reduced water 
flow are disclosed in Section 4.12, Special Status Species. As noted, the BLM has 
followed the established ESA Section 7 consultation process for these fish species.  
Additional information on the proponent’s recycling program has been added to the FEIS 
in Section 2.2.4. 


032-G 68 EPA has two concerns regarding the disclosure in 
the DEIS of the impacts of fresh water use. First, 
the amount of fresh water to be used appears to be 
based on one hydraulic fracturing job per well; 
however, it is our understanding that wells are 


Alternatives Water supply and 
disposal 


The amount of estimated total water used per well, including the potential for multiple 
fracturing of the same well, has been clarified in the FEIS. In short, technology has 
improved such that the same amount of water that was analyzed in the EIS can be used 
for all anticipated fracturing jobs on a single well. 
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often fractured as many as five times. This 
additional water use should be disclosed in the 
EIS. Second, we note that the discussion of 
groundwater depletion does not clearly indicate the 
anticipated impacts to fresh water aquifers. 


Section 2.2.4 of the FEIS has been revised to clarify that fresh water used in drilling 
operations would not come from fresh water aquifers in the project area. Gasco currently 
recycles and treats its produced water for 100% of its drilling and completion operations. 
Fresh water (from the sources described in Section 2.2.4 of the FEIS) is used only in 1) 
cementing operations, 2) water to clean the rigs, and 3) the boilers for heat during winter 
operations. Impacts to these sources are discussed in Section 4.15.1.1.1.1 of the FEIS. 


032-G 77 The DEIS cites BLM Onshore Order #7 as the 
source for construction and operation stipulations 
for all evaporative facilities, and asserts that 
because of these stipulations, potential impacts to 
surface waters would have an extremely low risk of 
occurring (pg. 4-273). Because the BLM Order 
includes very general provisions for several 
disposal methods (including lined and unlined pits), 
the EIS should include further details of the 
intended stipulations. These details should clearly 
outline project stipulations for the double lined pits, 
including prevention of surface water ingress and 
discharges, further details of lining requirements, 
leak detection requirements, etc. Further details of 
the construction and operation of evaporation 
ponds is necessary to substantiate the conclusion 
of extremely low risk of potential impacts. 


Alternatives Water supply and 
disposal 


The disposal pits would be lined as is specified in Section 2.2.4 of the DEIS. Specific 
stipulations based on UDOGM regulations with respect to surface water ingress and 
discharges, lining requirements, and leak detection requirements, have been added to 
Section 2.2.4 of the FEIS.  


020-O 39 The BLM failed to identify the area of potential 
effect (APE) thereby limiting its ability to identify 
historic properties and understand the potential 
effects of the proposed action. See 36 CFR 800.4, 
800.16. The APE is likely to extend beyond the 
project area boundary. 


Cultural APE The FEIS, at Section 3.3.1, clarifies the area of potential effects (APE) for cultural 
resources to address both direct and indirect effects. The BLM has expanded the APE in 
the FEIS to include additional areas of known cultural resource sensitivity that may be 
indirectly affected by such things as dust, noise, or visual intrusions. 


016-O 12 Also relating to the information in page 3-30 there 
is a recent article written by Dr. Pamela W. Miller 
and Blaine A. Miller, to be published in an 
upcoming volume, which provides significant 
information about the cultural landscape of Nine 
Mile Canyon which could be used in this section. 


Cultural Data The information from this regarding the cultural landscape of Nine Mile Canyon was not 
available at the time the FEIS was prepared. As such, it will be incorporated at the level 
of site-specific studies conducting for individual facility permits.  


021-O 6 Furthermore, the DEIS never identifies the 
Desolation Canyon National Historic Landmark 
(NHL), even though the project area either includes 
or borders the NHL. As a consequence, the public 
is not told whether the Project will affect the NHL 
and, if so, whether those effects will be adverse. 
And if those affects will be adverse, then the public 


Cultural Desolation Canyon 
NHL 


The FEIS, at Section 3.3.1, clarifies the area of potential effects (APE) for cultural 
resources to address both direct and indirect effects. The extreme outer edge of the 
indirect effects portion of the APE overlaps the Desolation Canyon NHL. Section 4.3.1 
and its subsections of the FEIS discuss the anticipated effects on the NHL by alternative, 
including noise and visual impacts.  







Gasco Final EIS Appendix P: Public Comment Summary and Agency Responses 


P-80 


Table P-2. Draft EIS Comments and Responses 


Letter No. Comment 
No. 


Comment Resource  Subcode Response 


is also not provided with a description of the 
measures that BLM will take to “minimize harm” to 
the NHL, as required by Section 110(f) of the 
NHPA. As a result, BLM has not taken the required 
“hard look” at the visual and auditory impacts of the 
Project on the NHL. Nor has BLM determined 
whether those impacts are “adverse” and must be 
“minimized” in accordance with Section 110(f) of 
the NHPA. 


021-O 11 The DEIS fails entirely to account for the 
[Desolation Canyon] NHL, even though the project 
area seemingly includes or borders the NHL’s 
northern boundary (see DEIS at Map 2). Given the 
proximity of several gas wells to the NHL under 
Alternative A, id., it is foreseeable that Desolation 
Canyon may experience visual or auditory impacts 
(or both) from drilling and other project-related 
activities. Therefore, it is incumbent on BLM to take 
these impacts into account prior to approving the 
Project, determine if they are adverse and then 
take the legally required steps to address those 
impacts, including: (1) notifying and inviting the 
National Park Service to participate in Section 106 
consultation, as required by 36 CFR 800.10(c); (2) 
undertaking “such planning and actions as may be 
necessary to minimize harm to” the NHL, as 
required by Section 110(f) of the NHPA, 16 USC 
470h-2(f); and (3) ensuring that the Project 
conforms to Desolation Canyon’s VRM Class I 
designation. 


Cultural Desolation Canyon 
NHL 


An analysis of the potential effects of the proposed project on the Desolation Canyon 
NHL has been added to the FEIS in Section 4.3.1 and its subsections.  


016-O 5 There is discussion of potential impacts to the 
Canyon, particularly the ACEC and the SRCMA, 
but there is no discussion of dust that will be 
generated by project activities, of the potential 
impact it may have on the cultural resources of the 
Canyon, or how these impacts will be mitigated. In 
fact, the absence of any serious discussion of the 
dust issues in the Canyon is a glaring deficiency 
and a disappointing approach to a very critical 
ongoing problem.  


Cultural Emissions and dust The BLM expanded the APE for cultural resources to include areas that could be 
indirectly affected by such elements as noise, visual intrusion, or dust. See Section 3.3.1 
of the FEIS for a description of the APE. Additional analysis of potential indirect effects 
on the cultural resources of Nine Mile Canyon is provided in Section 4.3.1 and its 
subsections of the FEIS. Additionally, the Programmatic Agreement executed for this EIS 
calls for evaluation of atmospheric effects, including those from dust, at the site-specific 
permitting stage. 


016-O 6 Issue 2: Air Quality states: “How will the impacts of 
airborne dust, industrial particulates, magnesium 


Cultural Emissions and dust Additional analysis of the potential effects of dust on cultural resources has been added 
to Section 4.3.1 and its subsections of the FEIS. Additionally, the Programmatic 
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chloride, and other dust-abating chemicals be 
mitigated?” Nothing in the air quality data indicates 
that the impacts of these substances have been 
studied in relationship to the rock art and cultural 
resources of the Canyon. All of these substances 
have the capability, with natural air circulation 
patterns, of being transported into the Canyon and 
contributing to an already serious problem. We 
insist that a full study must be made of all 
chemicals proposed to be used in dust 
suppression (e.g., magnesium chloride, calcium 
chloride, or other road bonding agents) to 
determine their effects upon rock art, cultural sites, 
and historic properties, flora, fauna, and water 
quality. In addition, this DEIS needs to include a 
study that determines the effects of hydrocarbon 
pollutants, including, but not limited to, carbon 
monoxide fumes, diesel fumes, and burning fuel 
additives such as those used in jake brake exhaust 
systems, on rock art and cultural sites.  


Agreement executed for this EIS calls for evaluation of atmospheric effects, including 
those from dust, at the site-specific permitting stage. 


016-O 9 In addition, Alternative C, should it be selected, 
has the potential to severely damage the Canyon 
and the cultural resources because of the identified 
use of two sections of the Nine Mile Canyon Road. 
One of these sections runs down Gate Canyon to 
the Nine Mile Road and then extends west to 
Pete’s Canyon. This will add additional traffic, dust, 
and damage to an already congested section of 
the Nine Mile road involved in the BBC West 
Tavaputs project. The other section identified for 
use appears to follow an existing jeep trail down 
north Frank’s Canyon to the Nine Mile road and 
then extends east to what appears to be Bulls 
Canyon (the maps in the DEIS seem pitiful, tending 
more to confuse or mislead than to elucidate or 
illuminate). This section of the road is not included 
in the West Tavaputs project and has not received 
any special treatment by BBC, or Carbon and 
Duchesne counties. It is not graveled, and is very 
dusty and narrow; the cost to bring it up to 
standards that will support industry vehicles would 
be very high. The Canyon is narrow and deeply cut 
in this area so the dust generated from traffic on 
this segment would impact the agricultural fields 


Cultural Emissions and dust Comment noted. Additional analysis of the potential effects of dust on cultural resources 
has been added to Section 4.3.1 and its subsections of the FEIS. Please note that based 
on public comments, BLM has developed the new Agency Preferred Alternative, 
Alternative F. Additionally, the Programmatic Agreement executed for this EIS calls for 
evaluation of atmospheric effects, including those from dust, at the site-specific permitting 
stage. 
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and the residents of the area in addition to the 
numerous prehistoric and historic sites.  


016-O 20 It appears that for any of the alternatives the bu k 
of the traffic will pass through the Wells Draw area. 
Smith Wells is an important historic site on the 
historic Nine Mile Road. Although it is on private 
land, it should be monitored for damaged by 
vibrations from passing industrial vehicles and dust 
from industry related traffic.  


Cultural Emissions and dust Thank you for your comment. Monitoring of sites on private land is outside the jurisdiction 
of the BLM. Although BLM can recommend monitoring as part of this EIS process, it 
cannot enforce that monitoring. Furthermore, monitoring would not conclusively show 
what impacts are resulting from this project and which are resulting from incidental use of 
the road from traffic not associated with this project. Accordingly, BLM does not find that 
the recommendation of monitoring that cannot be enforced would be effective in reducing 
the impacts of this project. 


010-I 3 Discovery of National Register–listed or eligible 
properties after the fact creates the potential for 
irrevers ble effects which is not acceptable. The 
DEIS assumes the cultural resources will be 
protected when they are happened upon. L kewise, 
it assumes that the airshed of the Project will stop 
at the Lease Boundary and the Project runoff water 
will not flow past the Lease Boundary or there that 
will be no noise factors beyond the Lease 
Boundary. 
Any effect other than naturally occurring must be 
considered as adverse to the cultural resources. 
The rock art (rock writing and rock markings) is 
very susceptible to dust, industrial emissions of 
both mobile and stationary equipment. 


Cultural General For this NEPA process, a site probability model was developed to allow a relative 
comparison and determine which alternatives would presumably have risk for indirect or 
unintended effects to cultural resources. A Class I survey has also been completed for 
this project, and the results summarized in the FEIS. Because the BLM’s goal is to avoid 
National Register–eligible cultural resources whenever possible during the APD process, 
we are able to qualitatively evaluate the relative risk to cultural resources across the 
project area and use this assessment to evaluate overall cumulative impacts. 
The APE for cultural resources has been explained in the FEIS (see Section 3.3.1), and 
has been expanded beyond the project area boundaries to include areas of known 
cultural resources sensitivity that could be indirectly affected by dust, noise, and visual 
intrusions. Additionally, the Programmatic Agreement executed for this EIS calls for 
evaluation of atmospheric effects, including those from dust, at the site-specific permitting 
stage. 
The BLM has conducted consultation with 12 Native American tribes, in addition to other 
consulting parties, regarding this project. The results of the consultation and a list of 
consulting parties under the 106 consultation process are provided in Chapter 5 of the 
FEIS. 
Final compliance with the NHPA would occur at the site-specific permitting stage. A 
Programmatic Agreement has been executed to direct future steps to fulfill the 
requirements of the NHPA. The Programmatic Agreement calls for evaluation of 
atmospheric effects, including those from dust, at the site-specific permitting stage. Site-
specific cultural resources studies, including field inventories, would be conducted prior to 
permitting and construction of any individual well, road, or associated facility at the time 
the proposed locations of such facilities are known. To the extent poss ble and consistent 
with applicable laws, project designs would be modified to avoid and/or minimize effects 
on resources determined eligible for listing in the National Register of Historic Places. If 
adverse effects cannot be avoided, the project proponent would be required to mitigate 
those effects. Discovery of cultural resources during construction is always poss ble, 
regardless of whether or not surveys for such resources are conducted prior to 
construction. For this reason, all development permits include provisions for discovery, 
and these provisions are designed to minimize the potential for adverse effects.  


016-O 7 Issue 3: Cultural Resources states: “How will 
prehistoric and historic cultural resources, 


Cultural General The FEIS, at Section 3.3.1, clarifies the APE for cultural resources to address both direct 
and indirect effects, including effects from dust. Section 4.3.1 and its subsections of the 
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particularly those in and around Nine Mile Canyon, 
be protected? How will consultation with cultural 
resource preservation groups be incorporated?” 
The real potential impacts to the prehistoric and 
historic cultural resources were not considered in 
this DEIS and therefore the question remains to be 
answered. The potential impacts to these 
resources include, in particular, traffic from Price 
that is unaccounted for anywhere in the document, 
and the air flow patterns from the project area that 
will potentially carry dust and particulates into the 
Canyon. These issues need to be addressed in 
depth. Inclusion of consulting parties in the process 
of developing the final EIS is important in assuring 
that all potential impacts are properly considered. 
Groups with an in-depth knowledge of the Canyon 
and other industrial activities in the area should be 
welcomed to the table.  


FEIS provide an analysis of the anticipated direct and indirect effects on Nine Mile 
Canyon from the Proposed Action and alternatives. Additionally, the cumulative effects of 
traffic from Price in Nine Mile Canyon are descr bed in Section 4.18.3.2 of the FEIS. 
The BLM has engaged consulting parties under the requirements of the National Historic 
Preservation Act (NHPA). These parties include the Nine Mile Canyon Coalition and 
other parties with specific knowledge of the cultural resources in the Canyon. 


016-O 11 Page 3-9 of Chapter 3 contains a completely 
incorrect statement about rock shelters and caves 
being located on the southern side of canyons. The 
opposite is true in the West Tavaputs: these types 
of sites are generally found on the northern side of 
the canyons. It is either an error in writing or it 
demonstrates the weakness of using a Basin 
model for the WTP.  


Cultural General Section 3.3.3.1 of the FEIS contains clarification relative to the locations of rock shelters 
and caves in the West Tavaputs area.  


016-O 13 On page 3-32 of the DEIS it states there are 
currently 62 sites in the immediately adjacent area 
listed on the National Register. This does not take 
into account the hundreds of sites that will be 
submitted by Utah State Office BLM, an obligation 
included in the West Tavaputs PA. 


Cultural General The FEIS, at Section 3.3.4, includes additional information about the future nomination of 
sites to the National Register of Historic Places as a result of the West Tavaputs PA. 


016-O 14 The NHPA directs the BLM to nominate all eligible 
sites, so the Gasco EIS should support this. There 
is no description of significance statements for site 
eligibility for the NRHP anywhere in the DEIS. 


Cultural General All elig ble sites are protected and given the same treatment and protection as sites listed 
on the NRHP. As noted in Section 2.2.9.2 of the DEIS, sites discovered that are 
considered eligible would be avoided or mitigated through an approved data recovery 
plan. In addition, as reflected in Chapter 3 of the FEIS, a literature review was completed 
for the APE that includes all eligible sites. 


020-O 40 The DEIS does not fully assess adverse effects to 
historic properties from the proposed action, as 
required under 36 CFR 800.4 and 800.5. 


Cultural General The EIS and its associated NEPA process are not intended to fulfill all requirements of 
the National Historic Preservation Act as outlined in the implementing regulations at 36 
CFR 800.4 and 800.5. The EIS compares the relative l kelihood of effects on cultural 
resources from each alternative using information appropriate for a programmatic-level 
comparison. Final compliance with the NHPA, including a detailed assessment of project 
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effects on historic properties, would occur at the permitting stage, when detailed facility 
designs are available to the BLM. Site-specific cultural resource studies, including field 
inventories, would be conducted prior to permitting and construction of any individual 
well, road, or associated facility at such time as the proposed location of said facilities 
within the broader lease area is known. To the extent possible, project designs would be 
modified to avoid and/or minimize effects on resources determined eligible for the 
National Register of Historic Places. If adverse effects cannot be avoided, the project 
proponent would be required to mitigate those effects. In addition, as part of the 
"consulting party" process, BLM assessed potential adverse effects to historic properties 
from the Proposed Action. 


010-I 2 The Gasco APE must include that portion of the 
Nine Mile Canyon ACEC which lies adjacent to the 
Lease Boundary and its tributaries both upstream 
and downstream of the Project as well as the 
Green River.  


Cultural Methodology The FEIS, at Section 3.3.1, clarifies the APE for cultural resources to address both direct 
and indirect effects. The BLM has expanded the cultural resources study area in the 
FEIS to include additional areas of known cultural resource sensitivity that may be 
indirectly affected by such things as dust, noise, or visual intrusions. This expanded area 
includes a portion of the Nine Mile Canyon ACEC. The analysis of the anticipated effects 
on the ACEC is provided in Section 4.3.1 and its subsections of the FEIS. 


010-I 4 To use a probability model as suggested in the 
DEIS to identify environmental zones for the 
Project that have a greater or lesser potential for 
containing cultural resources is not in keeping with 
NHPA. 


Cultural Methodology The site probability model is intended only for use in comparing alternatives through this 
programmatic NEPA planning process and not as compliance with the National Historic 
Preservation Act (NHPA). See Section 3.3.2 of the FEIS for information regarding the 
purpose and rationale for use of the model. Site-specific surveys at the permitting stage 
would be used to fulfill the NHPA requirements. The BLM has also entered into a 
Programmatic Agreement (PA) in association with this EIS. This PA outlines stipulations 
for future work to fulfill the requirements of the NHPA. 


012-I 1 Incomplete/Insufficient Cultural Resources Surveys 
to Support Development. Considering cultural 
resources, it is clear that the data available are 
insufficient to support informed conclusions 
regarding losses or avoid asset destruction. …On 
page 3-33, the issue of incomplete surveys … is 
dispensed with by dividing areas into low and high 
probability subsections as more or less likely to 
suffer impacts. This is really little more than a 
guess and seems entirely contrary to the intent of 
the Antiquities Act. 


Cultural Methodology The site probability model is intended only for use in comparing alternatives through this 
programmatic NEPA planning process and not as compliance with the National Historic 
Preservation Act. See Section 3.3.2 of the FEIS for information regarding the purpose 
and rationale for use of the model.  
The intent of the Antiquities Act was to give the President of the United States authority 
to, by executive order, restrict the use of particular public land owned by the federal 
government for the protection of objects of historic and scientific interest. 


016-O 3 The DEIS neglects to define in detail the southern 
boundary of the project area. As descr bed in the 
Executive Summary in the first paragraph, the area 
includes T 9 S, R 18 & 19 E; T 10 S, R 14-18 E; T 
11 S, R 14-19 E. This southernmost grouping of 
townships and ranges includes Nine Mile Canyon 
from Trail Canyon to Argyle Canyon (R 14); Pete’s 
Canyon, Gate Canyon, and Water Canyon (R 15); 


Cultural Methodology Section 3.3.1 of the FEIS clarifies the southern boundary of the project area. Section 
3.3.1 of the FEIS also discusses the area of potential effects for cultural resources. See 
also the project area map (Map 2). 
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the area between Frank’s Canyon and Maxie 
Canyon (R 16); and Maxie Canyon and Bulls 
Canyon to Nutter’s Hole (R 17). With this vague 
description the public can only assume that 
significant sections of the Canyon are included in 
the project area. As such, those areas of the 
Canyon, including the road and the cultural 
resources, need to be analyzed much more 
carefully than what is included in this DEIS.  


016-O 10 Chapter 3, Section 3.3.1, discusses modeling the 
distribution of cultural resources within the project 
area. The first paragraph describes how difficult it 
is to develop a model for site location based on 
current information, and then the rest of the section 
descr bes a model BLM developed based on Uinta 
Basin archaeology. It is an intuitive model that has 
not been tested (it needs to be tested), and the 
DEIS proposes applying it to the West Tavaputs 
area. Jerry Spangler has written several articles on 
the West Tavaputs adaption of the Fremont, which 
is very different from the Uinta Fremont adaptation. 
So the question needs to be asked as to whether it 
makes sense to use a model based on data from 
the Basin. We suggest it is more logical to look 
south of the project area rather than north for 
comparative data 


Cultural Methodology Section 3.3.2 of the FEIS describes the rationale and intended purpose of the site 
probability model. The model is intended only for use in comparing alternatives through 
this programmatic NEPA planning process and not as compliance with the National 
Historic Preservation Act. Within the NEPA process, the model allows for a relative 
comparison of alternatives as to which alternative is likely to create situations in which 
cultural resources would be encountered during facility-specific archaeological surveys 
and presumably have risk for indirect or unintended effects on cultural resources. 
Development of a site probability model for any geographic area is difficult due to 
incomplete information. The BLM has determined that the model used in the RMP and 
adopted for this EIS is adequate for the purpose at hand, which is to provide a relative 
comparison of cumulative impacts of the broad-scale development proposed by this 
project.  


023-I 2 The DEIS does not define an “Area of Potential 
Effect” which is “the geographic area or areas 
within which an undertaking may cause changes in 
the character or use of historic properties...” 36 
CFR Part 800.2(c)(1995) This clearly applies to the 
Native American rock art in Nine Mile Canyon 
where surveys have identified rock art from the 
Whitmore Park divide to Green River. This area is 
all one airshed which we have shown by dust 
particulate measurements with a laser particle 
concentration analyzer over the distance from the 
Whitmore Park cattleguard to the locked gate in 
lower Nine Mile Canyon.  


Cultural Methodology See response to comment 020-O-39 (located under the Cultural /APE section of this 
table). 


016-O 18 Section 4.3 on cultural resources describes the 
environmental consequences of the different 
alternatives. There is very little discussion about 


Cultural Mitigation The mitigation measure to which the reader refers (contained in Section 4.3.2 of the 
DEIS and which proposes collection of diagnostic artifacts within 150 feet of development 
areas), is intended specifically to address potential looting of such items visible on the 
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mitigation of effects on cultural resources. At the 
bottom of page 4-59 there is an especially 
disturbing statement about potential mitigation that 
could include surface collecting diagnostic artifacts 
within 150 feet of the disturbance for curation and 
analysis. If there is a potential for effect then data 
recovery needs to take place, not just surface 
collection of diagnostic artifacts.  


ground surface and not more extensive impacts. Should potential adverse effects be 
identified that would impact subsurface components of site, more extensive mitigation 
measures and subsurface excavations, would need to be considered. Additionally, the 
Programmatic Agreement executed for this EIS (Appendix Q) identifies for 
preconstruction survey, evaluation and reporting protocols. 


023-I 4 Cumulative impact is not modeled in the DEIS 
since it ignores projects such as the Greater 
Chapitas Wells Natural Gas Infill Project which will 
contain over 7,000 wells. EPA Region 8 sent 
scoping comment to the Vernal FO in 2009 with 
detailed comments on the potential air pollution 
impact of this project and listed numerous 
mitigation measurements. 


Cumulative 
Impacts  


Air Quality The cumulative impacts analysis contained in the DEIS was based on the Mineral 
Potential Report (MPR) prepared as part of the Vernal RMP which predated both the 
Greater Chapita Wells and Greater Natural Buttes Scoping Notices. The MPR provided 
estimates of well development, acres of current and future surface disturbances and 
other elements of oil and gas development.  
However, the cumulative impacts analysis of the FEIS has been revised to reflect 
additional reasonably foreseeable development in the Vernal planning area affecting the 
same resources as this project, including the Greater Chapitas Wells Natural Gas Infill 
Project and the Greater Natural Buttes Project. 


020-O 9 Although recognizing global warming and human-
caused contributions as a potential concern in its 
Chapter 3 background, the Gasco DEIS fails to 
provide any analysis of the contributions of this 
project to global warming. It neither quantifies 
these GHG emissions nor does it analyze their 
potential contribution to global warming. There is 
broad scientific consensus that climate change is 
occurring, with sweeping changes that will affect all 
portions of the Earth, including the Gasco DEIS 
project area. Yet the Gasco DEIS fails to analyze 
predicted changes in the project area and the 
Colorado Plateau in general. This omission is a 
significant oversight given that federal departments 
and agencies, including the Department of Interior, 
the EPA, and the U.S. Geological Survey have all 
published reports and/or provided public 
statements and congressional testimony 
acknowledging the impacts of climate change on 
public lands resources. The BLM has failed to take 
the necessary, hard look at the likely impacts from 
global warming on the project area and the 
contributions from this project to global 
warming…The BLM should have discussed all of 
these predicted effects of global warming in 
Chapter 3’s assessment of existing conditions and 


Cumulative 
Impacts  


Climate change Section 3.2.3.1.5, Greenhouse Gases (GHGs), has been added to the FEIS to provide an 
overview of existing conditions related to GHG emissions The understanding and 
prediction of potential impacts related to climate change are not well enough understood 
to apply to a specific project. However, BLM does and will continue to comply with 
federal, state, and agency requirements regarding climate change disclosure and 
mitigation. BLM does and will continue to require emission reduction and control based 
on recognized air quality issues associated with oil and gas projects, which also have 
benefits related to GHG reduction, and will continue to encourage reductions of GHGs 
consistent with federal, state, and agency guidance. 
Section 4.18.3.1.8 of the FEIS includes a discussion of impacts from GHGs on climate, 
and resulting environmental impacts of climate change. 
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then provided actual analysis in Chapter 4’s 
discussion of the impacts to global warming from 
the various alternatives of this project. 


020-O 10 Understanding of the predicted impacts of climate 
change should shape in important ways the 
various alternatives under consideration by the 
BLM in the Gasco DEIS. For example, given that 
so many of the predicted outcomes of climate 
change center on increased soil erosivity, dust 
storms, shrinking water resources, loss of riparian 
areas, invasion of exotic plants, and the spread of 
hotter, larger wildfires, the BLM must design 
alternatives that minimize soil disturbance as much 
as poss ble (i.e.,adopting 160-acre surface 
spacing). The BLM‘s own science coordinator 
noted that the effects of climate change should 
result in an anticipated reduction in the allowed use 
of certain activities on BLM lands—yet anticipatory 
planning is not present in the Gasco DEIS. The 
combination alternative recommended by the 
Southern Utah Wilderness Alliance would do more 
to reduce surface impacts than the development 
alternatives presented in the Gasco DEIS. 
Furthermore, the BLM must require the capture of 
methane gas from all well heads and eliminate 
leakage from all pipelines and well facilities. See 
Eryn Gable, Climate Change Concerns Voiced in 
Protests to BLM Leases, Land Letter (Apr. 20, 
2008) (attached as Exh bit 9) (discussing ways in 
which gas operators have been reducing 
emissions in the San Juan Basin). 


Cumulative 
Impacts  


Climate change See response to comment 020-O-9.  
Alternative F, selected as the BLM’s Agency Preferred Alternative, minimizes surface 
disturbance through the adoption of 160-acre surface spacing. 
Section 2.2.3 of the FEIS has been updated to clarify that Gasco captures methane 
and/or all produced gases within a closed loop system equipped with leak detection 
systems.  


020-O 11 The Gasco DEIS does not discuss the cumulative 
effects of various uses l ke off-road vehicle 
recreation and grazing on, for example, riparian 
areas and soil stability. These cumulative effects 
should also be considered in the context of climate 
change and how these uses, combined with the 
proposed project will act to exacerbate climate 
change on both a global and regional scale. 


Cumulative 
Impacts  


Climate change Section 4.18.2.3 of the FEIS identifies past, present, and reasonably foreseeable actions 
related to livestock management. Decisions about grazing season of use, stocking 
densities, forage allocation, and utilization within the Vernal planning area are made 
using Standards for Rangeland Health and Guidelines for Grazing Management during 
the grazing permit renewal process. The Guidelines include standards for riparian areas 
and soil stability. These actions are considered in the cumulative impacts analysis for 
each resource. 
Section 4.18.2.4 of the FEIS identifies past, present, and reasonably foreseeable actions 
related to recreation and OHV use. These actions are considered in the cumulative 
impacts analysis for each resource. Note that the Vernal RMP limitation of OHV use to 
designated routes would prevent further disturbance to soil and riparian areas. While 
illegal OHV use may occur, the assumption is that OHV users follow posted regulations. 
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These sections were incorrectly numbered in the DEIS and are now Sections 4.18.2.3 
and 4.18.2.4, respectively. Cumulative impacts related to climate change are addressed 
in a new Section 4.18.3.1.8. 


010-I 1 The Gasco Project (Project) must establish the 
Area of Potential Effect (APE) Boundary. Without 
establishing the APE, cumulative impact of the 
past, present, and future for the Project cannot be 
fully determined nor can mitigation be achieved.  


Cumulative 
Impacts  


Cultural The FEIS, at Section 3.3.1, clarifies the APE for cultural resources to address both direct 
and indirect effects. 


016-O 17 Chapter 4: Environmental Consequences: 
Described at 4.1 at the bottom of the page is the 
proposed practice of deferring analyses of 
associated effects until the APD phase of 
development. This would include site-specific 
cultural surveys prior to construction, but it would 
not allow or require BLM to analyze cumulative 
impacts on cultural resources. This prevents BLM 
from seeing the larger picture of potential damage 
to cultural resources and needs to be changed. 


Cumulative 
Impacts  


Cultural See response to comment 010-I-3, located in the “Cultural/General” section of this table. 


012-I 2 Weak Projections of Cumulative Impacts. One of 
the problems in assessing the impact of this 
specific project is that the immediate area harbors 
other energy development work. Multiple planning 
areas are involved and projects have been 
considered piecemeal, which has complicated the 
task of obtaining a comprehensive cumulative 
impact analysis. One way around seems to be to 
point out how much surface disturbance each 
alternative involves and calculate (for example) the 
percentage of the entire ACEC involved, which 
tends to yield the reassuring result that the overall 
impact is low. 


Cumulative 
Impacts  


Reasonably 
foreseeable 
development 


The cumulative impacts analysis contained in Section 5.18 of the DEIS considered 
impacts of all past, present, and reasonable foreseeable projects, as well as the relative 
contribution of the Proposed Action and its alternatives. To provide context for this 
analysis, a cumulative impacts analysis area (CIAA) is established for each resource, 
identifying the geographic level where incremental effects or synergistic effects may 
affect the resource. Each resource section contained in Section 5.18 identified the CIAA 
used in its analysis and provides rationale for its selection. In the case of ACECs, the 
ACEC was used as the analysis area because it represents the smallest geographic area 
containing similar resource values and management prescriptions. 
The level of energy development used for the cumulative impacts analysis was originally 
based on the Mineral Potential Report (MPR), prepared as part of the Vernal RMP. The 
MPR provided estimates of well development, acres of current and future surface 
disturbances and other elements of oil and gas development. Since the development of 
the MPR, the levels of development associated with many projects have changed. The 
cumulative impacts analysis (renumbered as Section 4.18 of the FEIS) has been revised 
to reflect all reasonably foreseeable development in the Vernal planning area affecting 
the same resources as this project. 


016-O 1 The potential cumulative impacts of the West 
Tavaputs Field Development Project by BBC must 
be included in this EIS.  


Cumulative 
Impacts  


Reasonably 
foreseeable 
development 


The cumulative impacts analysis contained in the DEIS was originally based on the 
Mineral Potential Report (MPR) prepared as part of the Vernal RMP. The MPR provided 
estimates of well development, acres of current and future surface disturbances and 
other elements of oil and gas development. The West Tavaputs Project was considered 
in the development of the MPR; however, the level of development associated with that 
project (and other projects) has changed since that time.  
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The cumulative impacts analysis of the FEIS has been revised to reflect all reasonably 
foreseeable development in the Vernal planning area affecting the same resources as 
this project. This analysis includes consideration of development associated with the 
West Tavaputs Field Development Project.  


020-O 3 The BLM has generally overlooked impacts in the 
project area because it has ignored large tracts of 
land within the project boundaries that are not 
leased by Gasco but which are likely to be 
developed, as they contain the same, or similar, 
subsurface geology as the rest of the project area. 
Kreckel Comments. The large blocks of land along 
the northeastern edge of the project boundary and 
in the northwest portion of the project are not likely 
to remain undeveloped. 


Cumulative 
Impacts  


Reasonably 
foreseeable 
development 


Although the referenced area may have similar geology, there are currently no 
reasonably foreseeable development projects on those lands. Regardless, the direct and 
indirect impacts of development in these areas have been analyzed under Alternative C, 
Full Development, and thereby incorporated in the cumulative impacts analysis for that 
alternative. 
Please note that the cumulative impacts analysis of the FEIS has been revised to reflect 
all reasonably foreseeable development in the Vernal planning area. Section 4.18.2 of 
the FEIS clarifies that “reasonably foreseeable” actions include those for which there are 
existing decisions, funding, or formal proposals, including those actions that are still in 
draft form. Table 4-155 identifies the reasonably foreseeable oil and gas projects within 
the Vernal FO planning area, and identifies total project acreage, numbers of wells and 
well pads, and estimated acres of surface disturbance both within the Vernal FO and 
inside the Gasco project area.  


020-O 25 The BLM omitted serious analysis and discussion 
of past, present, and future off-road vehicle use in 
the area. This error prevents the BLM from being 
able to accurately evaluate long-term cumulative 
impacts. 


Cumulative 
Impacts  


Reasonably 
foreseeable 
development 


Section 4.18.1.74 of the DEIS identified past, present, and reasonably foreseeable 
actions and development related to recreation and OHV use. These actions were 
considered in the cumulative impacts analysis for each resource. The Vernal RMP 
limitation of OHV use to designated routes would prevent further disturbance to soil and 
riparian areas, and reduce spread of noxious weeds. While illegal OHV use may occur, 
the assumption is that OHV users follow posted regulations. 
Cumulative impacts to recreation, including OHV use, are discussed in Section 4.18.3.7 
of the FEIS. The section discloses that past, present, and reasonably foreseeable road 
construction has and would continue to lead to increased OHV access. This analysis 
identifies current motorized route mileages, reasonably foreseeable miles of roads, and 
Gasco’s contribution to that number by alternative. As discussed in Section 4.18.2.4, the 
Vernal RMP limits recreational OHV driving to 4,860 miles of existing routes on 1,643,475 
acres of the public lands in the planning area.  


020-O 26 The Gasco DEIS completely fails to consider the 
indirect and cumulative impacts that will result from 
development of large land blocks in the northwest 
and northeast portion of the project area that are 
not leased by Gasco. These areas contain similar 
geology and are as likely to be developed as the 
areas proposed by Gasco.  


Cumulative 
Impacts  


Reasonably 
foreseeable 
development 


See response to comment 020-O-3.  


021-O 9 Of particular concern, the DEIS lacks a 
discussion of the cumulative impacts of the 
Project in conjunction with the massive traffic 
increase proposed for the Nine Mile Canyon 


Cumulative 
Impacts  


Reasonably 
foreseeable 
development 


The cumulative impacts section related to transportation (Section 4.17.3.4 of the DEIS), 
disclosed the current and reasonably foreseeable new miles of road and Gasco’s 
contribution to that number. The analysis identified cumulative impacts such as traffic 
increases and delays, increased risk of accidents and collisions with wildlife, and 
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Road in the West Tavaputs Project Final EIS (id. 
at App. F at 4–5). 


increased road maintenance. The cumulative impacts analysis related to Transportation 
(Section 4.18.3.4 of the FEIS) has been revised to include information regarding traffic 
along the Nine Mile Canyon Backcountry Byway resulting from the West Tavaputs 
project. As noted in Section 4.5 of the FEIS, Gasco’s contribution to traffic on sections 
below the rim of Nine Mile Canyon would only occur under Alternative C. Above the rim, 
traffic would vary by segment under each alternative. These numbers are disclosed in 
Table 4.76 and Section 4.5 of the FEIS. A new table (Table 4-187) has been added to 
Section 4.18.3.4 of the FEIS to disclose the cumulative effects of Gasco and West 
Tavaputs project traffic on each section of the byway above the rim. 


028-O 39 Within the project boundaries, the BLM’s analysis 
does not account for all of the foreseeable potential 
development. A map of the proposed development 
shows very little proposed development within a 
substantial portion of the project boundary, a large 
area without proposed development within the 
northeast part of the project boundary, and 
additional leased, but undeveloped land within the 
southeast portion of the project boundary. These 
areas, especially the lands in the north, are l kely to 
be developed or proposed for development within 
the lifetime of this project. The BLM must be 
scrupulous in its cumulative impact analyses for 
this and future resource development in the area in 
order to ensure that the development is not 
improperly segmented. That is to say, the BLM 
must—for this EIS and for all future project-specific 
EISs in the area—perform a comprehensive 
cumulative impact assessment so as not to allow 
individual projects to proceed that would contribute 
to cumulative impacts in the area. 
 


Cumulative 
Impacts  


Reasonably 
foreseeable 
development  


The cumulative impacts analysis of the FEIS has been revised to reflect updated levels of 
development for all past, present, and reasonably foreseeable development in the Vernal 
planning area. Although the referenced area may have similar geology, there are 
currently no proposed or planned development projects on those lands. Accordingly, 
assessing potential for any development would be speculative at best and the impacts of 
that development could not be accurately analyzed.  


032-G 15 The Reasonably Foreseeable Development (RFD) 
scenario used in the cumulative impact 
assessment for Gasco appears to under-count 
planned and projected development in the Uinta 
Basin. The RFD scenario appears to be based on 
the Vernal RMP, which was finalized in 2008. 
However, based on information provided for NEPA 
projects currently undergoing scoping or review for 
oil and gas projects on federal lands managed by 
the BLM, U.S. Forest Service, and Bureau of 
Indian Affairs (BIA), it appears that more than three 
times as many oil and gas wells are now 


Cumulative 
Impacts  


Reasonably 
foreseeable 
development 


See response to comment 020-O-3.  
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anticipated in the basin than were considered 
during RMP development. The Greater Natural 
Buttes Draft EIS (released for comment by BLM 
July 16, 2010) included 21,293 wells in its RFD, 
significantly higher than the 6,400 quantified in the 
Gasco Draft DEIS. The under-accounting of RFD 
may have caused significant underestimation of 
cumulative air quality impacts, as well as 
cumulative impacts to all other resources of 
concern. 


032-G 24 There appear to be some numbering 
inconsistencies in the DEIS.  


General Editorial Numbering inconsistencies have been corrected in the FEIS.  


020-O 6 The DEIS does not analyze the potential 
development of the Mancos Formation (see 
Kreckel comments). This oversight is significant as 
Gasco has declared that the largest share of its 
gas reserves in this project area are in the Mancos 
Formation (see id). The BLM must analyze a 
potential Mancos Formation development plan.  
 


Geology Cumulative Impacts See response to comment 025-O-3. 


013-B 3 Directional drilling technology requires subsurface 
geological control of target locations in three 
dimensions and without the knowledge of the 
stratigraphic and structural geologic conditions of the 
target formations, directional drilling may not 
produce desired results. Gasco does not yet have 
sufficient knowledge about the drilling and 
completion techniques appropriate to the target 
formations within the western and southern portions 
of the Project area. For these areas, Gasco will not 
have sufficient knowledge of the underlying geology 
until a series of vertical wells are drilled.  
Gasco's most promising targets are within the 
Blackhawk and Mancos formations, which are very 
deep (in excess of 12,000 feet). Because these 
discontinuous members are poorly defined within 
the Project area, they cannot be directly targeted 
with directional or horizontal drilling until initial 
vertical drilling has better defined them. In addition, 
until vertical wells are drilled within these portions 
of the Project area, the BLM and Gasco will not 
know what specific drilling hazards may exist. 


Geology Directional drilling Comment noted. BLM recognizes the uncertainty regarding the drilling and completion 
techniques appropriate to parts of the project area’s geology. The FEIS has been revised 
to clarify this uncertainty (see Section 2.6.2.3 for Alternative E and Section 2.7.2.3 for 
Alternative F).  
Alternative F, as designed, allows placement of well pads through careful planning to drill 
vertical wells, especially in the southern and western portions of the project area to assist 
in obtaining knowledge of the formations in the area. However, directional drilling is 
emphasized under this alternative to reduce impacts to surface resources. 
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Initial vertical drilling within the Project area will 
enable Gasco to obtain data on appropriate drilling 
and completion techniques, as well as knowledge 
about potential safety concerns that may exist in 
the Project area. Once this initial vertical drilling 
and completions has taken place, then targeted 
formations such as the Mancos can be horizontally 
drilled and could utilize pad drilling as well. Once 
the deep horizons have been drilled, then a 
situation would be set up to directionally drill for the 
shallower horizons from pad locations. 
Accordingly, Alternative E—the Directional Drilling 
Alternative—is not technically or economically 
feasible for Gasco at this time. Once natural gas 
targets are better defined, and if economic natural 
gas development potentially exists in the project 
area, then Gasco will be in a better position to 
determine locations where directional drilling 
and/or pad drilling may be an appropriate and 
viable alternative. 


031-G 1 The discussion of the oil shale resource 
information in Subsection 304.1.3 of section 3A 
"Geology & Minerals" does not contain the most 
up-to-date information on the thickness and grade 
of the oil shale deposits underlying the DEIS study 
area; that information is contained in Utah 
Geological Survey Special Study 128 (2008) by 
Michael Vanden Berg, entitled Basin-wide 
evaluation of the uppermost Green River 
Formation's oil-shale resource, Uinta Basin, Utah 
and Colorado. This report is available for free to 
the public on the Utah Geological Survey website 
at 
<http://geology.utah.gov/emp/oilshale/index.htm>. 
The DEIS subsection 304.1.3 should be revised to 
include this new information. 


Geology Shale The report was obtained and its relevant information has been incorporated into Section 
3.4.1.3 of the FEIS. 


019-I 5 Indicate in the FEIS: The state land parcels with 
existing access and state parcels needing road 
access. In addition provide the public with the 
miles of road needed to access the state land once 
… and once only. 


Land Use Access Chapter 2 of the DEIS discloses the number of wells and total miles of road proposed 
under each alternative, regardless of ownership. All existing access routes were taken 
into consideration in the development of the access or spur roads proposed under each 
alternative. Chapter 2 also acknowledges the programmatic nature of this EIS and that 
well numbers, density, and placement may change during the on-site review and 
permitting processes due to topography or other resource concerns. This would in turn 
change the road mileages per well.  
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019-I 6 Indicate in the FEIS: The individual drilling sites (by 
number) on public land managed by the BLM 
within the EIS area. For each drilling site indicate 
whether it has access or not. If it has no access 
please provide the public with the number of miles 
required for access. 


Land Use Access See response to comment 019-I-5.  


019-I 7 Indicate in the FEIS: the number of private parcels 
of land where drilling is planned that do not have 
current access. 


Land Use Access While the DEIS includes private lands in its analysis, these lands are not part of the 
decision to be made in this EIS. Section 1.2.2 of the FEIS provides additional information 
on the decisions to be made as part of this project. However, the BLM is obligated to 
grant reasonable access to private land parcels. All existing access routes were taken 
into consideration in the development of the access or spur roads proposed under each 
alternative. Chapter 2 acknowledges the programmatic nature of this EIS and that well 
numbers, density, and placement may change during the on-site review and permitting 
processes.  


020-O 16 The Gasco DEIS has failed to provide any 
background information on noise levels in the 
project area. The establishment of such a baseline 
is essential in order to determine the acoustical 
impact of any proposed development…which could 
violate the solitude. (Arno S. Bommer and Robert 
D. Bruce, Long-Term Ambient Sound Monitoring in 
National Parks, Sound & Vibration 16, 16 [Feb. 
1992] [attached as Exhibit 11]). Southern Utah 
Wilderness Alliance (SUWA) has included an 
instructive article on how such baseline studies 
might be conducted; SUWA incorporates this 
article into its comments. 


Noise General The baseline conditions for Glen Canyon Recreation Area as reported in the West 
Tavaputs Plateau EIS have been incorporated into Section 3.8, Recreation, of the FEIS 
as reasonable assumptions for background noise conditions in relatively undeveloped 
parts of the project area. Because BLM manages the project area for multiple uses and 
has planned for development in the areas proposed for development under this EIS, such 
conservative estimates are adequate to disclose potential impacts, and no baseline 
studies are needed. BLM has also updated Section 4.8 of the FEIS to include additional 
analysis of potential noise impacts to recreation. This analysis discussed the magnitude 
of noise impacts expected during construction in undeveloped parts of the project area. 
The analysis also calculates the approximate buffer distances over which noise would 
attenuate to levels that would not cause interference in outdoor activities (as identified by 
the EPA) and to ambient conditions in relatively undeveloped areas. 
The FLPMA directs BLM to manage public lands for multiple use and sustained yield 
(Section 102(a)(7)). As a multiple-use agency, the BLM is required to implement laws, 
regulations, and policies for many different and often competing land uses and to resolve 
conflicts and prescribe land uses through its land use plans.  
As noted in the Vernal RMP ROD (2008), under all alternatives the BLM would seek to 
minimize sound pollution as feas ble using the best available technology such as 
installation of multi-cylinder pumps, hospital sound-reducing mufflers, and placement of 
exhaust systems to direct noise away from sensitive areas. 


020-O 17 Ambient sound levels have been measured in 
national parks in Utah that present extremely low 
readings. For example, a monitor in Canyonlands 
National Park established in the winter measured 
L99 values—for which ambient sound readings will 
be below 99% of the time—of 18 dBA during the 
day and 19 dBA at night (Mary Ann Grasser and 
Kerry Moss, The Sounds of Silence, Sound & 


Noise General See response to comment 020-O-16. 
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Vibration 24, 25 [Feb. 1992] [attached as Exhibit 
12]). In many cases, ambient sound levels in these 
parks are below the ability of the measuring 
equipment to detect. Bryce Canyon has 
measurements of L90 values of 35 dBA in the day 
and 20 dBA at night. Dinosaur National Monument 
and Glen Canyon National Recreation Area had 
L90 values measured ranging from highs of 30 
dBA to lows of 19 dBA throughout the year. The 
noise levels would be indicative of the background 
levels that the BLM might observe if it conducted 
an accurate study of ambient noise in the Gasco 
project area. 


020-O 18 SUWA has provided a study performed by 
Collaboration in Science and Technology, Inc., of 
ambient sound levels in parks of the Colorado 
Plateau. See generally Collaboration in Science 
and Technology, Inc., Ambient Sound Monitoring 
Program for Colorado Plateau Parks (Sep. 20, 
1990) (attached as Exh bit 13). This document is 
also instructive for modeling. The BLM must model 
the impacts of sound to river recreationists from 
this project and also to wildlife throughout the 
project. 


Noise General See response to comment 020-O-16. 


020-O 19 Furthermore, the River Management Plan 
specifically forbids the authorization of drilling 
projects that are located within sight or sound of 
the Green River (River Management Plan at 20, 
29). The BLM has failed to take any background 
ambient noise level data on the Green River area 
and from the Desolation Canyon National Historic 
Landmark. Without the background ambient noise 
level and accurate modeling of potential noise 
sources the BLM cannot conclude that the 
alternatives analyzed in the Gasco DEIS will 
comply with this management directive. 


Noise General The wells that are proposed for development near the northern portion of the Green River 
Management Plan area (now the Desolation Canyon SRMA) are located on state lands, 
so they are outside the authority of both the Green River Management Plan and BLM’s 
Gasco EIS Decision (see Section 1.2.2).  
However, Alternative F, the Agency Preferred Alternative, has been added to the FEIS. 
Under this alternative, no well pads for this project would be developed within 0.5 mile or 
line-of-sight of the Green River (whichever is less). In addition, in areas beyond 0.5 mile 
of the Green River, the BLM would seek to minimize sound pollution within the Gasco 
project area as feasible using the best available technology such as installation of multi-
cylinder pumps, hospital sound-reducing mufflers, and placement of exhaust systems to 
direct noise away from sensitive areas. 
Please also note that this is a programmatic EIS that discusses landscape-level 
development. Each well would be reviewed on a site-specific basis and permitted in 
accordance with lease stipulations and the conditions of any decision on this EIS. 


020-O 20 SUWA incorporates the comments of Mr. Richard 
A. Kolano, a noise and acoustics control engineer 
with substantial experience evaluating auditory 
impacts from human activity in outdoor settings, 


Noise General See response to comment 020-O-16. 
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which were prepared for a project immediately 
south of the Gasco project. See Richard Kolano, 
Review of Environmental Impact Statement UT-
070-05-055 (May 1, 2008) (Kolano Comments) 
(attached as Exhibit 14). Although these comments 
were prepared for a separate project, they are 
equally instructive here. Mr. Kolano‘s comments 
demonstrate that the Gasco DEIS has failed to 
objectively assess background noise in the project 
area through measurement (something the BLM 
has done in places such as the West Tavaputs). 
The BLM‘s noise projections are very limited 
(nothing more than qualitative statements about 
noise), and completely lack a threshold noise level. 
All of these deficiencies must be rectified in the 
final Gasco analysis. 


020-O 27 The BLM has failed to include such vital 
information, or explain why it cannot be obtained, 
for ambient noise levels in the project area along 
with calculations of the l kely noise impacts from 
development. 


Noise General See response to comment 020-O-16. 


029-I 1 In addition, Desolation Canyon, because of its 
remoteness, has very little noise pollution. Prior to 
any drilling the BLM must initiate sound research 
regarding the current conditions. The Gasco 
operations must be restricted so that they do not 
exceed those current standards.  


Noise General In conformance with the Vernal RMP ROD (2008) decisions for development in the area, 
there is no requirement to prevent noise and no required noise standards. However, 
Alternative F, the new Agency Preferred Alternative, has been added to the FEIS. Under 
this alternative no wells would be developed for the Gasco project within 0.5 mile of the 
Green River or within line-of-sight of the Green River, whichever is less. This requirement 
would minimize potential project noise-related impacts to Desolation Canyon visitors. 
 In addition, as per the Vernal RMP ROD (2008), in areas beyond 0.5 mile of the Green 
River, the BLM would seek to minimize sound pollution within the Gasco project area as 
feasible using the best available technology, such as installation of multi-cylinder pumps, 
hospital sound-reducing mufflers, and placement of exhaust systems to direct noise away 
from sensitive areas. 


013-B 29 BLM must analyze and disclose impacts to air and 
other resources in NEPA documents, but is not the 
regulating agency to ensure that oil and gas 
operations comply with the CAA. Prior to 
development, under the CAA, each State has the 
primary responsibility for assuring air quality within 
the state. Records of Decision for NEPA 
documents do not themselves authorize any 
activity capable of emitting air pollutants. Gasco 
must obtain a permit and authorization from UDAQ 


Process Cooperating 
agencies/ 
permitting 


The commenter is correct in part. The Utah Department Air Quality (UDAQ) is the 
regulatory authority for approximately half of the project area. The other half of the project 
area is regulated by the Environmental Protection Agency (EPA) because it is under the 
jurisdiction of the Ute Indian Tr be. In addition, it is BLM’s responsibility not only to 
disclose impacts, but also to disclose if the proposed project as described in the EIS is in 
compliance with federal, State, and local laws and ordinances. 
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before constructing any regulated emission source 
that is analyzed in the EIS. Moreover, BLM can 
assume and inform the public that the UDAQ will 
ensure that air quality standards are and will be 
met throughout the life of the project. Applications 
for Permits to Drill (APD) will be issued with 
conditions of approval that require Gasco to 
comply with all applicable laws. 


019-I 1 Clearly the Responsible Official failed to discuss 
opposing views in this DEIS. Therefore the FEIS 
must discuss the opposing views submitted in the 
attachment above. 


Process Public involvement Scoping comments from the public were reflected in the DEIS. In addition, all comments 
submitted during the public comment period have been reviewed, and all substantive 
concerns and comments have a response in the FEIS.  


010-1 8 To allow this Project to proceed prior to Baseline 
Studies, an inventory of the cultural resources, 
Section 106 Review and consultation with the 
tribes, a Programmatic Agreement to identify and 
protect the cultural resources is in direct conflict of 
regulations of NEPA, NHPA, AHPA, ARPA, AIRFA 
and NAGPRA. 


Process Section 106 and 
tribal consultation 


This is a programmatic NEPA document and the BLM is carrying out a phased approach 
to identifying cultural resources that could be affected by the undertaking. The laws cited 
by the commenter do not require specific types of studies, surveys, or analyses. Rather, 
they require the consideration of cultural resources in federal undertakings and 
consultation with appropriate parties. The BLM has consulted with Native American tribes 
and other consulting parties to assess the potential effects of the undertaking on cultural 
resources. The consultation resulted in the execution of a Programmatic Agreement to 
address potential impacts to cultural resources. Additionally, the BLM would implement 
permit conditions requiring site-specific cultural resources studies prior to construction of 
any well pad, road, or related facility comprising the Proposed Action or any alternatives. 
These conditions also prioritize avoidance of adverse effects to cultural resources that 
are eligible for listing on, or are listed on, the National Register of Historic Places. 


010-I 6 Baseline Studies are paramount to determine the 
full impact of the entire APE for this Project. Also 
another essential component of the identification 
effort is the requirement agencies seek information 
from Indian tribes, local governments, 
organizations and the public. Without consultation 
with the Native American Tribes (Ute, Hopi, Piute 
and Navajo), the DEIS is very speculative and 
lacks factual information dealing with the on-the-
ground components, therefore making it impossible 
to mitigate and protect the cultural resources with 
the limited knowledge in the document. 


Process Section 106 and 
tribal consultation 


See response to comment 010-I-3.  


010-I 7 It is my understanding that the Hopi Nation has not 
been informed of this Project even though they 
have claimed TCPs and sacred sites in Nine Mile 
Canyon. Cultural resources in Nine Mile Canyon 
will be impacted as well as in the project area. 


Process Section 106 and 
tribal consultation 


The BLM invited the Hopi Tribe and more than 20 other tribes and organizations to be 
consulting parties for the Section 106 process for this EIS. Formal invitations were issued 
via letter dated February 17, 2011. A list of consulting parties is provided in Section 5.2 of 
the FEIS. In addition, the BLM has conducted consultation with 12 Native American tr bes 
regarding this project. Consultation results are provided in Chapter 5 of the FEIS. 
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016-O 2 It is imperative that the Vernal FO heed the 
lessons learned from the BBC West Tavaputs EIS 
concerning impacts to cultural resources in the 
Canyon. The Price Field Office BLM chose not to 
conduct Section 106 consultation, wrongly 
assuming that this process identified under the 
National Historic Preservation Act (NHPA) could be 
rolled into the NEPA process. This is not the case 
as evidenced by the need for BLM to hold 
Programmatic Agreement (“PA”) meetings with 
identified interested parties for almost a year 
before signing the PA in a ceremony with Governor 
Herbert on January 4, 2010. The Coalition 
participated in the Tavaputs consultation process 
as a consulting party. The process was not 
especially time-consuming or burdensome on BLM 
and the consulting parties. We suspect that any 
Gasco consultation process would likely be much 
shorter and easier, given that Nine Mile Canyon 
and the traffic issue is not as great for the Gasco 
project as it was for the West Tavaputs project. 


Process Section 106 and 
tribal consultation 


Chapter 5 of the FEIS has been revised to include a full description of the Section 106 
process, which included development of a PA. 


016-O 22 The Coalition again requests to be a consulting 
party in the Section 106 process (under 36 CFR 
800). We can provide useful information and 
thoughtful input to preserve and protect the 
valuable and irreplaceable resources in the region. 


Process Section 106 and 
tribal consultation 


The BLM granted Nine Mile Canyon Coalition, among others, consulting party status in a 
letter dated February 18th, 2011. A list of consulting parties under the 106 consultation 
process, and the results of the consultation are provided in Chapter 5 of the FEIS. 


020-O 41 Parties with demonstrated interest in the 
undertaking may be granted consulting party 
status. See 36 CFR 800.2(5). The Southern Utah 
Wilderness Alliance (SUWA), with a clearly 
demonstrated interest in the undertaking, 
requested consulting party status on March 20, 
2006. The BLM denied the Alliance‘s request on 
September 12, 2006. The BLM also denied similar 
requests from the National Trust for Historic 
Preservation and the Nine Mile Canyon Coalition. 
In its denial letter, the BLM conflates the NEPA 
and NHPA processes and asserted that SUWA 
would have sufficient opportunities to be involved 
through the NEPA process, and thus consulting 
party status was unnecessary. The BLM also 
asserted that because the EIS is programmatic in 
nature and does not authorize site-specific 


Process Section 106 and 
tribal consultation 


The BLM granted SUWA, among others, consulting party status in a letter dated 
February 18, 2011. A list of consulting parties under the 106 consultation process, and 
the results of the consultation are provided in Chapter 5 of the FEIS. 
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development, consulting party status was 
unwarranted. In sum, BLM of the SUWA’s request 
was arbitrary [sic]. The BLM should grant SUWA, 
the National Trust, and Nine Mile Canyon 
Coalition‘s requests for the reasons stated in 
SUWA’s March 20, 2006, letter. 


021-O 1 It is our understanding, based on the contents of a 
September 12, 2006 letter from BLM to the 
National Trust in which BLM rejected our 
consulting party request for Gasco, that BLM has 
decided to use the NEPA process to comply with 
its Section 106 responsibilities for the Project (see 
letter from William Stringer at 1). This decision is, 
of course, consistent with the Section 106 
regulations (36 CFR 800.8). However, in order to 
use the NEPA process to satisfy Section 106, BLM 
must comply with several specific notice, 
documentation and consultation requirements, all 
of which are clearly spelled out in the Section 106 
regulations (see id. § 800.8(c)(2)–(4)). As 
explained in the following paragraphs, BLM has 
failed to comply with these requirements in the 
DEIS. Therefore, pursuant to 36 CFR 800.2(b)(2), 
800.8(c)(2)(ii) and 800.9(a), we formally object to 
the DEIS and request that BLM forward our 
objection to the Advisory Council on Historic 
Preservation (Advisory Council) for a formal 
determination of whether the DEIS complies with 
36 CFR 800.8 and 800.11, along with other 
relevant provisions of the Section 106 regulations. 


Process Section 106 and 
tribal consultation 


The BLM originally intended to use the NEPA process to satisfy the Section 106 
regulations. BLM deferred initiating formal consultation until the draft impacts analysis 
could be available for including in the consultation, and acknowledges the limited role of 
consulting parties in the preparation of the DEIS. Subsequently, the BLM greatly 
expanded its engagement of consulting parties to include the National Trust and more 
than 20 other parties. The contr butions of these consulting parties are reflected in the 
FEIS. The NTHP’s formal objection was forwarded to the Advisory Council. Please note 
that for this project, the BLM has followed the 36 CFR 800.2(d) regulations. Consultation 
with the consulting parties resulted in the execution of a Programmatic Agreement, which 
is included in the Final EIS (Appendix Q). 


021-O 2 The Section 106 regulations require BLM to notify 
the Utah State Historic Preservation Office (SHPO) 
and Advisory Council in advance of using the 
NEPA process to comply with Section 106 for 
specific undertakings (Id. § 800.8(c)). However, the 
DEIS lacks any indication that this notice was 
provided to the UT SHPO or Advisory Council, 
which is not even listed as a federal agency that 
BLM contacted “during the scoping process and 
preparation of the draft EIS” (DEIS at 5-1). 
Furthermore, even if BLM did provide the UT 
SHPO and Advisory Council with courtesy copies 
of the DEIS, that still would not satisfy the 


Process Section 106 and 
tribal consultation 


For this project, BLM has followed the 36 CFR 800.2(d) regulations, not the 36 CFR 
800.8(c) regulations. The 36 CFR 800.2(d) process was initiated through the BLM's 
Federal Register notice, published on October 1, 2010, which stated that the 45-day 
public comment period was intended to meet the requirements of NEPA and Section 106 
of the National Historic Preservation Act.  
The BLM has conducted consultation with 12 Native American tribes, in addition to other 
consulting parties, regarding this project. The results of the consultation and a list of 
consulting parties under the 106 consultation process are provided in Chapter 5 of the 
FEIS. 
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notification requirement of 36 CFR 800.8(c), since 
at no point in the DEIS did BLM explicitly state that 
it is using the NEPA process to comply with the 
Section 106 process (although this seems to be 
the case). 


021-O 3 BLM has not identified and consulted with 
consulting parties, as required by 36 CFR 
800.8(c)(1)(i), (ii), (v). This is apparently because 
BLM believes that engaging the public through the 
NEPA process is effectively identical to consulting 
with consulting parties (see letter from William 
Stringer at 1). However, this belief is entirely off the 
mark, as the Section 106 regulations draw a plain 
distinction between public involvement and 
consultation with parties that possess a 
“demonstrated interest” in an undertaking. 
Compare 36 CFR 800.8(c)(iv) (allowing agencies 
to involve the public in the Section 106 process 
through the NEPA process) with § 800.8(c)(i) 
(requiring agencies to identify and consult with 
consulting parties, even if they are complying with 
Section 106 through the NEPA process); see also 
Mid States Coalition for Progress v. Surface 
Transp. Bd., 345 F.3d 520, 553 (8th Cir. 2003) 
(explaining that an agency has both a general duty 
to involve the public and a duty to identify 
consulting parties to be more formally involved). 


Process Section 106 and 
tribal consultation 


Between the DEIS and FEIS, the BLM greatly expanded its engagement of consulting 
parties to include the National Trust and more than 20 other parties. The contr butions of 
these consulting parties are reflected in the FEIS and a Programmatic Agreement 
executed with the FEIS. 


021-O 4 The DEIS fails to comply with the documentation 
standards of the Section 106 regulations, because 
it lacks documentation of the principal findings 
required by those regulations, including a 
description of the Project’s area of potential effects. 
Under 36 CFR 800.11(a), BLM must “ensure that a 
determination, finding, or agreement...is supported 
by sufficient documentation to enable any 
reviewing parties to understand its basis.” This is 
especially important when, as is apparently the 
case here, BLM is complying with the Section 106 
process through the NEPA process, since the 
DEIS is frequently the sole public record 
documenting BLM’s compliance with Section 106. 
Unfortunately, the DEIS contains virtually no 
evidence that it has made the necessary Section 


Process Section 106 and 
tribal consultation 


See response to comment 010-I-3.  







Gasco Final EIS Appendix P: Public Comment Summary and Agency Responses 


P-100 


Table P-2. Draft EIS Comments and Responses 


Letter No. Comment 
No. 


Comment Resource  Subcode Response 


106 findings, including documenting the Project’s 
area of potential effects, 36 CFR 800.4(a)(1) ; 
evaluating the Project’s direct, indirect and 
cumulative effects on historic properties and 
determining whether they are adverse, id. §§ 
800.5(a); and discussing measures to “avoid, 
minimize or mitigate” any adverse effects, id. § 
800.6(a). 


021-O 5 By failing to include this mandatory information in 
the DEIS, BLM has foreclosed the public’s ability to 
evaluate the Project’s effects on historic properties 
and determine whether BLM has complied with the 
requirements of Section 106. This failure is 
especially egregious in light of the fact that under 
one (and perhaps more) of the Project’s 
alternatives, the proponent intends to use the Nine 
Mile Canyon Road to access the project area 
(DEIS at 4-360), and BLM has already determined 
that this kind of use (industrial traffic) in Nine Mile 
Canyon has the potential to cause adverse effects 
on historic properties (letter from Michael Stewig, 
Field Manager, BLM, to Lori Hunsaker, Deputy, 
Utah SHPO at 1 [July 7, 2009] [Attachment 5]). 


Process Section 106 and 
tribal consultation 


The analysis of anticipated effects on cultural resources is provided in Section 4.3.1 and 
its subsections of the FEIS. The BLM has conducted consultation with 12 Native 
American tribes regarding this project. The results of the consultation and a list of 
consulting parties under the 106 consultation process are provided in Chapter 5 of the 
FEIS. 
Additional information regarding site-specific effects on historic properties will be 
available to the public through the permitting process for individual project facilities as 
they are proposed and analyzed. It is also available through the stipulations of a 
Programmatic Agreement executed in conjunction with the FEIS.  
Please note that Alternative F, the new Agency Preferred Alternative, has been added to 
the FEIS. This alternative would allow no wells below the rim of Nine Mile Canyon in the 
ACEC.  


023-I 1 The DEIS does not comply with the ACHP's 
regulations requiring compliance “early in the 
planning stages of the undertaking...” 36 CFR Part 
800.3(c). This is so even though the BLM 
acknowledges the need to do consultation with 
consulting parties who have not been identified.  


Process Section 106 and 
tribal consultation 


The BLM identified and engaged more than 20 consulting parties. Their contributions are 
reflected in the FEIS and a Programmatic Agreement executed in conjunction with the 
FEIS. A list of consulting parties and the outcome of the consultation process are 
provided in Chapter 5 of the FEIS. 


032-G 87 As noted in the DEIS, the project is located partly 
within the southeastern portion of the Uintah and 
Ouray Indian (U&O) Reservation, which is known 
as the Uncompahgre Reservation. The Tenth 
Circuit Court of Appeals has determined that all 
lands within the Uncompahgre Reservation are 
Indian country as defined at 18 USC Section 1151. 
Ute Indian Tribe v. Utah, 773 F.2d 1087 (10th Cir. 
1985) (en banc), cert. denied, 479 U.S. 994 (1986); 
Ute Indian Tribe v. Utah, 114 F.3d 1513 (10th Cir. 
1997), cert. denied, 522 U.S. 1107 (1998). We 
therefore recommend that relevant Tr bal 
environmental laws be referenced in the EIS as 


Process Section 106 and 
tribal consultation 


The Gasco project is in Indian country, but is not on the reservation managed by the Ute 
Indian Tribe.  
The BLM is conducting tr bal consultation with the tribe as part of the Section 106 
process. The BLM has also offered cooperating agency status to the BIA and the Ute 
Indian Tribe multiple times both in writing and through face-to-face meetings; however 
neither entity has elected to participate in that capacity. In addition, BLM conducts 
quarterly coordination meetings with the tribe and BIA. To date, conformance with tribal 
laws has not been brought up as an issue for any the EIS. The BLM has also provided 
the DEIS for comments. No comments were received on the DEIS from either the tr be or 
the BIA. The tribe was among many parties formally invited to participate in the 
development and execution of the Programmatic Agreement to address effects on 
cultural resources. 
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appropriate. You may wish to consult with BIA on 
the status of the project location. 


032-G 88 EPA recommends that BLM perform the following 
coordination with the Ute Indian Tribe, and 
reference relevant authorities where appropriate in 
the EIS: Cultural Resource consultation should 
include the Tr bal Historic Preservation Officer.  


Process Section 106 and 
tribal consultation 


The BLM invited 15 different tribal representatives from 12 different federally recognized 
tribes, including the Utah Indian Tribe to participate in Section 106 consultation. In 
addition, all 12 tribes were sent tribal consultation requests. These representatives 
included Tribal Historic Preservation Officers (THPOs), where such positions exist in a 
given tribe, and other designated contacts for tribes without THPOs. At the present time, 
the Ute Indian Tr be does not have a THPO; however, consultation has occurred with 
both the tribal Chairman and the Cultural Rights and Protection Director. The results of 
this consultation are disclosed in Chapter 5 of the FEIS. 


032-G 89 EPA recommends that BLM perform the following 
coordination with the Ute Indian Tribe, and 
reference relevant authorities where appropriate in 
the EIS: The Ute Indian Tribe Energy and Minerals 
Department regulates oil and gas development 
within the U&O Reservation, and should be 
contacted regarding resource protection measures 
on Tribal lands.  


Process Section 106 and 
tribal consultation 


The BLM is coordinating with all applicable Tribal authorities regarding environmental 
regulations and resource protection measures on tribal lands. In addition, BLM offered 
cooperating agency status to the BIA and the Ute Indian Tribe, however they did not elect 
to participate. 


032-G 90 EPA recommends that BLM perform the following 
coordination with the Ute Indian Tribe, and 
reference relevant authorities where appropriate in 
the EIS: The Tribal Wetland program is 
implementing wetland mitigation projects.  


Process Section 106 and 
tribal consultation 


See response to comment 032-G-89. 


032-G 91 EPA recommends that BLM perform the following 
coordination with the Ute Indian Tribe, and 
reference relevant authorities where appropriate in 
the EIS: The Tribal Environmental Program of the 
Ute Indian Tribe should also be contacted 
regarding environmental regulations on 
Reservation lands. 


Process Section 106 and 
tribal consultation 


See response to comment 032-G-89. 


020-O 28 The Vernal Field Office recently began preparing a 
supplemental environmental impact statement for 
the Greater Natural Buttes Gas Development 
Project Draft Environmental Impact Statement. See 
BLM, New Release, BLM Announces Preparation 
of Air Quality Supplement to Greater Natural 
Buttes Draft EIS (Oct. 19, 2010), available at 
<http://www.blm.gov/ut/st/en/info/newsroom/2010/
october__/blm_announces_preparation.html> 
(attached as Exhibit 15). The Greater Natural 
Buttes development is taking place near the Gasco 


Process Supplemental EIS 
for Air Quality  


As part of the FEIS, the BLM has proposed and analyzed the Agency Preferred 
Alternative (Alternative F), which reduces NOx and VOC emissions, and reduces the use 
of surface evaporation ponds.  
The analysis does show that existing air quality, with the possible exception of ozone, will 
meet the NAAQS. For ozone impacts, the BLM will require Gasco to adhere to the 
proposed adaptive management plan, which will require Gasco and other operators to 
enact measures, which are designed to protect air quality in the area. 
All reasonable foreseeable development within the project area was evaluated, including 
the project-related development plans for the Mancos formation. 
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project and was recently released to the public. Its 
air quality analysis is very similar to the analysis 
found in the Gasco DEIS. The BLM should follow 
the same path here and require a supplemental 
environmental impact statement for the Gasco 
project, one that evaluates alternatives that do not 
lead to exceedances of air quality standards, that 
evaluates all potential development within the 
project boundary, and one that fully considers 
exploration of the Mancos horizon. 


033-I  Given these potential violations of BLM’s FLPMA 
mandate and the need to determine compliance 
with the new PSD increments for PM2.5, the BLM 
should make the necessary revisions to develop an 
alternative that provides for compliance with all air 
quality standards. The BLM should release these 
new revisions and any new alternatives to the 
public in a new draft or supplemental draft EIS for 
full public participation and review, prior to issuing 
a final EIS. 


Process Supplemental EIS 
for Air Quality  


See response to comment 020-O-28. 


013-B 2 The EIS should include a specific discussion that 
valid existing rights will be recognized, upheld and 
protected, and that these rights cannot be 
restrained by the imposition of restrictions upon 
development, as analyzed in the EIS and 
authorized in the Record of Decision. 


Purpose and 
Need 


Existing lease rights Section 1.4 Conformance with BLM Land Use Plans and Other Laws and Policy 
Considerations has been revised in the FEIS to reference page 21 of the Vernal RMP 
ROD, and clarify that the ROD did not alter valid existing rights. 
In addition, a similar discussion is already included in the DEIS. See Section 2.0 (Proposed 
Action and Alternatives) where it states that alternatives must meet the project’s purpose 
and need. Also see Section 1.3.2 (Need), which descr bes the BLM’s need to allow federal 
leaseholders to develop mineral resources. Development would be allowed in accordance 
with lease stipulations, if any, and in compliance with applicable laws. 
Please note that the CEQ regulations (40 CFR 1502.1) require BLM to consider 
reasonable alternatives, which would avoid or minimize adverse impacts or enhance the 
quality of the human environment, based on the nature of the proposal and facts in the 
case (CEQ 40 Most Asked Questions 1b.). The BLM Decision Maker may develop 
mitigation to avoid, minimize, rectify, reduce, or eliminate or compensate for impacts to 
the environment (40 CFR 1508.20). This mitigation may be carried forward into the 
decision as appropriate (40 CFR 1505.3). 


013-B 19 Given these considerations, in the Record of 
Decision for the Gasco EIS, BLM should not 
provide for any special protections, mitigation, 
conditions of approval or any other provision that 
would limit or restrict development of Gasco’s valid 
existing leases in areas that may have wilderness 
characteristics. 


Purpose and 
Need 


Existing Lease 
Rights 


Please note that the CEQ regulations (40 CFR 1502.1) require BLM to consider 
reasonable alternatives, which would avoid or minimize adverse impacts or enhance the 
quality of the human environment, based on the nature of the proposal and facts in the 
case (CEQ 40 Most Asked Questions 1b.). The BLM Decision Maker may develop 
mitigation to avoid, minimize, rectify, reduce, or eliminate or compensate for impacts to 
the environment (40 CFR 1508.20). This mitigation may be carried forward into the 
decision as appropriate (40 CFR 1505.3). 
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013-B 20 On December 22, 2010, Secretary Salazar issued 
Secretarial Order 3310, Protecting Wilderness 
Characteristics on Lands Managed by the Bureau 
of Land Management. This Order does not change 
BLM’s analysis or authority to issue a Record of 
Decision approving Gasco’s Project. This new 
Secretarial Order specifically protects valid existing 
lease rights and authorizes BLM to “approve a 
project that may impair wilderness 
characteristics…necessary for the exercise of valid 
existing rights.” Order at 3. All of Gasco’s leases 
within the EIS project boundary are valid and 
BLM’s possible subsequent inventory or 
classification of these lands as “Wild Lands” does 
not preclude Gasco’s right to develop these leases. 


Purpose and 
Need 


Existing lease rights See response to comment 13-B-2.  


013-B 24 The Federal Land Policy and Management Act 
(FLPMA), BLM’s organic statute, does not 
recognize “wilderness characteristics” as a 
resource or a major or minor use of public lands 
(see 43 USC § 1702). FLPMA does, however, 
recognize the minerals of the United States as a 
major use of public lands deserving of special 
recognition. As part of the Gasco EIS, and in 
accordance with the decisions that BLM made in 
the Vernal RMP, BLM may not give any special 
protections or preclude development in areas that 
BLM determined may possess wilderness 
characteristics, especially in light of Gasco’s valid 
existing lease rights. 


Purpose and 
Need 


Existing lease rights See response to comment 13-B-2.  


017-O 2 BLM must recognize Gasco’s valid existing lease 
rights and subsequent designation of areas as 
wilderness characteristics management areas, now 
apparently termed “wild lands,” cannot infringe 
upon these rights. The valid existing rights and 
obligations conferred to operators from the 
Department of the Interior under these federal 
leases cannot be undermined or pre‐empted by 
BLM’s application of conditions of approval, 
mitigation measures, or other decisions made in 
the 2008 Vernal RMP nor by the new secretarial 
order on wild lands.  


Purpose and 
Need 


Existing lease rights See response to comment 13-B-2.  
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013-B 23 The EIS should also state that there are no 
established hiking trails or campgrounds or other 
areas for primitive recreation in the project area, or 
sources of water for human consumption. 


Recreation General As noted in Section 3.8, Recreation, pages 3-49 through 3-54 of the DEIS, the area is 
used for h king, hunting, wildlife photography, and other forms of primitive recreation. A 
statement has been added to the FEIS in Section 3.8.4.3, River Recreation, noting that 
there is a campground located at Sand Wash.  
There are five perennial stream miles located in Pariette Draw, two seeps or springs, and 
the Green River runs along the project area’s eastern border, so water for use by h kers 
and campers is sporadically available but must be treated prior to human consumption. 
This information has been added to the FEIS in Section 3.8. 


016-O 16 On page 3-50 at the end of the first paragraph the 
DEIS has the Nine Mile Ranch located in the 
wrong place in the canyon. It is not near the 
Canyon mouth but near the top of the Canyon. 


Recreation General Section 3.8.3.1 of the FEIS has been revised to correctly describe the location of the 
ranch.  


022-O 3 UT BHA objects to the assumption that big-game 
hunters benefit from the creation of new roads as 
expressed in the following text section: 4.8.1.3.4, 
Hunting. A sizeable segment of the big-game 
hunter community, including UT BHA members, 
does not view increased vehicle access as a 
benefit, but rather as a detriment. Constructing a 
network of new roads will produce habitat 
destruction, lowered big game forage productivity, 
noise, and persistent human presence which will 
negatively affect wildlife populations and wildlife 
use of the area. Moreover, many hunters value the 
experience of hunting in a natural setting removed 
from motorized sights and sounds. Increased road 
construction mileage significantly detracts from this 
experience. UT BHA is opposed to the road 
development. In the absence of a no-road-building 
alternative UT BHA supports Alternative D (No 
Action). 


Recreation Hunting The FEIS has been revised in Section 4.8.1.3.4, Hunting, and the corresponding 
subsequent sections of the FEIS to qualify that increased access may only benefit a 
small percentage of hunters and that benefit may be outweighed by the adverse effects 
of habitat removal, lower forage productivity, noise, and persistent human presence. 


020-O 14 There is no mention of the Green River recreation 
management plan in the DEIS. The BLM must 
discuss the effects of this proposed development 
on the guidelines for the Green River. This is 
critical because the sights and sounds of 
development will be heard by people recreating on 
the Green River. See DEIS at 4-97. 


Recreation Plan conformance Although the project area overlaps with the Green River Recreation Management Plan 
area, no development is proposed within that area, so no direct impacts would occur. 
Discussion of the indirect effects of proposed development on the guidelines for the 
Green River has been added to the FEIS at Section 4.8.1.1.3, River Recreation.  


014-O 1 We are very concerned about the proposed Gasco 
field development plans adjacent to upper 
Desolation Canyon on the Green River. Members 


Recreation River experience Thank you for your comment. A balanced, multiple-use approach, as required by FLMPA, 
is used to guide management decisions on public lands. Section 1.3.2 describes the 
BLM’s need to allow federal leaseholders to develop mineral resources. Development 
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of the UMC float the Desolation Canyon proposed 
wilderness of the Green River, and consider the 
area a nationally significant landscape and 
treasure. We are greatly concerned that the Utah 
BLM is proposing to allow energy development on 
wild lands in this area. 


would be allowed in accordance with lease stipulations, if any, and in compliance with 
applicable laws. However, CEQ regulations (40 CFR 1502.1) require BLM to consider 
reasonable alternatives, which would avoid or minimize adverse impacts or enhance the 
quality of the human environment, based on the nature of the proposal and facts in the 
case (CEQ 40 Most Asked Questions 1b.). The BLM Decision Maker may develop 
mitigation to avoid, minimize, rectify, reduce, or eliminate or compensate for impacts to 
the environment (40 CFR 1508.20). This mitigation may be carried forward into the 
decision as appropriate (40 CFR 1505.3).  
Under Alternative F, the new Agency Preferred Alternative, the following management 
prescriptions would be implemented: 


 No wells within 0.5 mile or line-of-sight of the Green River, whichever is less 
 No wells within 0.5 mile or line-of-sight of Sand Wash or Desolation Canyon 
 No wells within the 100-year floodplain of the Green River  


In addition, as per the Vernal RMP ROD (2008) the BLM would seek to minimize sound 
pollution as feasible using the best available technology, such as installation of multi-
cylinder pumps, hospital sound-reducing mufflers, and placement of exhaust systems to 
direct noise away from sensitive areas. 


014-O 2 Creating hundreds of miles of new roads in these 
areas is simply not justified. The view shed from 
the river is still natural and beautiful, and we wish 
to keep it this way. The river miles concerned are 
available, without permit, to anyone wishing to 
experience a “mini-Desolation” trip, and take-out at 
Sand Wash. It is rare to find a superlative multi-day 
trip like this, that requires no technical river skills, 
and is available to anyone with a boat. We believe 
this stretch of area will become increasingly 
important, and your preferred alternative would 
degrade this river experience.  


Recreation River experience See response to comment 014-O-1. 


018-O 1 We are concerned that this project will have a 
serious impact on the river experience. The 
preferred alternative currently anticipates the 
placement of new natural gas wells and related 
infrastructure near the river corridor and within 
view of the river during construction, and within 
earshot of the river throughout the life of the wells. 
It also anticipates locating wells within the 
proposed Wild and Scenic River boundary, with 
more wells outside the boundary but still within the 
viewshed of the Green River, and often within the 
half-mile buffer zone. Lastly, it projects the 
development of many new natural gas wells, 


Recreation River experience See response to comment 014-O-1. 
Additionally, as noted in the DEIS on page 4-261, bullet point No. 3 in Section 4.14.3, 
Mitigation, “Night-lighting and light pollution skyglow impacts would be reduced as 
feasible by using only the minimal lighting required for safety and security, installing lights 
at the minimal heights required, and installing hoods on lights to reduce light diffusion, as 
possible without conflicting with other laws.” 
Finally, as per the Vernal RMP ROD (2008), BMPs would be used as appropriate to 
reduce visual impacts (i.e., masking, well site location, painting, etc.). 
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roads, and related infrastructure along Sand Wash 
Road, the main access point and boat launch for 
Desolation Canyon river trips. Such intrusions will 
doubtless impinge on the river traveler’s 
experience, and degrade the outstanding 
remarkable values that compelled the BLM Vernal 
FO to recommend this stretch of the Green River 
as suitable for designation under the Wild and 
Scenic River Act. 


018-O 4 We believe that it is poss ble for Gasco to move 
forward with its development plans while 
preserving the river experience for our clients. To 
this end, we encourage the BLM to adopt, in the 
final plan, aspects of the Directional Drilling 
alternative as it pertains to the existing Pariette 
Wetlands ACEC, the Lower Green River ACEC, 
and suitable sections of the proposed Wild and 
Scenic Green River. We ask that you adhere to 
strict No-Surface Occupancy standards within 0.5 
mile of the river corridor, with the maximum 
amount of protection provided to its adjacent 
natural benches and canyons. Nighttime light 
pollution, noise pollution, and visible activities 
should also be eliminated within the Green River 
corridor. Also, BMPs should be adopted as the 
standard for development. 


Recreation River experience See response to comment 018-O-1.  
Well development in Pariette ACEC is also been reduced relative to the Proposed Action. 
Impacts to Special Designations including the Pariette ACEC are discussed in Section 
4.11, Special Designations, of the FEIS.  


029-I 4 Selling Desolation Canyon trips is a difficult 
venture for outfitters, and they exert considerable 
funds and energy in order to bring customers to the 
area. The major selling points of a trip through the 
Desolation and Gray Canyons are its remoteness, 
its unimpaired beauty and its wilderness 
characteristics. It is significant that most of 
outfitters have advertised this trip as the "Green 
River Wilderness." Selling the wilderness 
experience is critical in order to attract customers 
on trips through Desolation and Gray Canyons. 
Sight and sound of intrusions on the river are of 
critical importance or the trip cannot be marketed 
as "wilderness." Thus the proposed Gasco project 
must be weighed against those issues, and the fact 
that the project may put several river outfitters out 
of business. 


Recreation River experience No impacts to designated wilderness or WSAs would result from the Gasco project. The 
Desolation Canyon WSA is 2 miles from the project area. Impacts to recreation are 
discussed in the DEIS in Section 4.8, Recreation. Additional information on visual and 
socioeconomic impacts related to river use has been added to the FEIS in Sections 4.9, 
Socioeconomics, and Section 4.14, Visual Resources.  
In addition, Alternative F, the new Agency Preferred Alternative, has been added to the 
FEIS. Under this alternative as noted in Section 2.2 of the FEIS, no wells are proposed 
within 0.5 mile or line-of-sight of the Green River, whichever is less. In addition, no wells 
are proposed within 0.5 mile or line-of-sight of Sand Wash or Desolation Canyon. 
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020-O 13 The preferred alternative evaluated in the Gasco 
DEIS would violate the management guidelines for 
the Nine Mile Canyon Special Recreation 
Management Area (SRMA) because it would 
permit oil and gas development within areas 
intended for primitive recreation (page 4-96 of the 
DEIS). The DEIS should disclose this violation of 
the RMP‘s management stipulations and select an 
alternative that does not create such impacts in the 
Nine Mile Canyon SRMA, such as Mr. Kreckel 
modified Alternative E. 


Recreation Vernal FO RMP 
conformance 


The development in question is proposed on leases that predate the Vernal RMP. The 
RMP ROD does not affect valid existing rights (p. 21), so the proposed development is in 
conformance with the Vernal RMP.  


025-O 2 The reason for rejecting Alternative E, because 
“the increased cost of directional drilling could 
make the project infeasible under some economic 
conditions,” is simply not adequate, as it is too 
vague, imprecise, and offers no concrete evidence 
regarding the economics of directional drilling. 
Indeed, the statement is without merit, since 
changing economics can make any project, 
anywhere, infeas ble.  
Hart’s Energy E&P magazine reports the following 
illustrative economics [2006]: “The Uinta Basin of 
Utah also produces from Mesaverde. A typical well 
produces 1.5 MMcf/d initially and 1.563 Bcf over its 
25-year life. At a cost of $2.07 million with a 95% 
success rate, it meets the 15% return barrier with a 
gas price of $6.50/Mcf.” Currently the gas price has 
moderated to about $4.00/Mcf. However, drilling 
and completion costs have fallen as well. Gasco 
reports costs decreases (see Figure 7) in various 
drilling and completion categories in the range of 
28% to 59% from 2008 to 2010. This equates to an 
average cost decrease of 40%, which is in line with 
the 40% price decrease above. Thus, essentially, 
costs have dropped by the same amount as price, 
so the economic analysis above is still valid. In a 
2007 analysis of the feas bility of directional drilling 
done for the BLM in the West Tavaputs area, just 
to the south of the DEIS, which addressed drilling 
40-acre down hole locations from 160-acre spaced 
surface well pads—the same situation as that 
envisioned in Alternative E—it was found that “the 
difference in cost for developing via 160 surface 
density would be on the order of $250,000/well.” 


Socioeconomics Directional drilling Alternative E was not rejected nor was it part of the alternatives eliminated from detailed 
analysis. Alternative E was analyzed in detail, including socioeconomic impacts, and 
carried forward for agency consideration. The statement on pages 4-115 and 4-116 of 
the DEIS has been deleted to avoid confusion about the implementation of this 
alternative.  
Alternative F has been added to the FEIS and selected as the new Agency Preferred 
Alternative. Alternative F incorporates directional drilling across the project area to help 
reduce surface disturbance impacts. 
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Given the average vertical well at the time cost 
$2.07 million, this would represent a cost for a 
directional well of $2.27 million. To normalize the 
data, it is useful to calculate the development cost 
of a well, the well cost divided by reserves. For the 
situation above that would give us a development 
cost of $1.33/Mcf for the vertical well and 
$1.45/Mcf for a directional well. We know from the 
E&P numbers above that $1.33 is economic. 
However, Gasco is reporting significantly better 
reserves. Gasco is projecting reserve numbers of 
0.8 to 2.2 Bcf per well for the Wasatch-Mesaverde, 
with an additional 0.8 to 2.6 for the deeper 
Blackhawk, for a total of 1.6 to 4.8 Bcf per well 
(see Figure 8). Add in the possible Mancos 
reserves (discussed in detail below), and these 
numbers swell to 2.6 to 7.8 Bcf per well. Indeed, 
Gasco sees the potential for reserves of 500 Bcf 
per section, which equates to drilling their acreage 
on a 10-acre spacing (see Figure 9). Since 
Gasco’s reserve numbers are considerably higher, 
they should see much better economics. Using 
their numbers for a Wasatch-Mesaverde-
Blackhawk well [leaving out the Mancos upside 
potentia ], we have an average reserve of 3.2 Bcf. 
Thus their development costs will be $.065/Mcf for 
a vertical well and $0.71 for a directional well, both 
considerably better than the $1.33/Mcf that we 
know is economic. Thus, costs clearly will not be 
an impediment to drilling the area directionally, 
especially for the 40-acre down hole locations 
drilled from 160-acre surface pads. Thus rejecting 
Alternative A and naming Alternative E as the 
preferred alternative is obviously justified. 


032-G 83 As the CEQ guidance on considering 
Environmental Justice (EJ) under NEPA notes, 
Executive Order 12898 requires federal agencies 
to consider “whether there may be 
disproportionately high and adverse human health 
or environmental effects on minority populations, 
low-income populations, or Indian tribes” from a 
proposed action. Although when viewed at the 
county level, as described in the DEIS, the region 
of the proposed project has minority and low-


Socioeconomics Environmental 
Justice 


The minority and low-income demographics of towns of Fort Duchesne, Randlett, White 
Rocks, and Myton have been incorporated into Section 3.9 of the FEIS. Impacts to these 
EJ populations have been considered in Section 4.9 of the FEIS. 







Gasco Final EIS Appendix P: Public Comment Summary and Agency Responses 


P-109 


Table P-2. Draft EIS Comments and Responses 


Letter No. Comment 
No. 


Comment Resource  Subcode Response 


income characteristics that are not significantly 
different from the national average, communities 
near the Gasco project area have high 
percentages of low-income and minority residents. 
For example, two nearby communities that were 
enumerated by the 2000 U.S. Census, Fort 
Duchesne and Randlett, have greater than 50% of 
residents in poverty and greater than 90% minority 
residents. In the town of Myton, 38% of the 
residents are below the poverty line according to 
the 2000 Census. In accordance with CEQ 
guidance on identifying minority and low-income 
communities, EPA believes that these communities 
should be treated as EJ communities for the 
purposes of the NEPA analysis. Given the local 
nature of many human health and social impacts of 
oil and gas projects, EPA recommends that the 
appropriate scale at which to consider EJ impacts 
from the proposed Gasco project should be 
community, rather than county. 


032-G 84 The DEIS concludes that “based on the distance of 
the project area from local communities, no 
minority or economically disadvantaged 
communities or populations would be affected” (pg. 
4-112). EPA does not agree with this conclusion, 
and we note that BLM Instruction Memorandum 
Environmental Justice No. 2002-164 does not 
include any reference to distance or proximity in 
determining the potential for environmental justice 
impacts. EPA’s opinion is that the area affected by 
the proposed project will contain EJ communities, 
therefore the human health, economic, and social 
effects of the proposed action on potential EJ 
communities should be thoroughly evaluated in the 
EIS for Gasco. The towns of Randlett and Myton 
are approximately 12 miles from the Gasco project 
area, while Fort Duchesne is approximately 16 
miles away. There are also other small 
communities near the project area that were not 
enumerated in the 2000 U.S. Census, but which 
likely possesses similar population characteristics 
to Fort Duchesne and Randlett. For example the 
community of Ouray is located less than 5 miles 
from the Gasco project area. Additionally, the EJ 


Socioeconomics Environmental 
Justice 


The FEIS has been updated to include the potential direct and indirect and cumulative 
environmental justice impacts that would result from the proposed project and 
alternatives. Environmental justice guidance from the Council for Environmental Quality 
has been incorporated into the analysis in Section 4.9 of the FEIS.  
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analysis should define the affected area based on 
the location of environmental impacts, not merely 
on proximity, and the analysis should take into 
account whether EJ communities use subsistence 
or cultural resources that may be affected by the 
proposed project. The nature of the project’s rural 
setting should also be considered. For example, 
the simple act of shopping for groceries may 
involve a 20- or 30-mile drive. EPA is willing to 
assist BLM in identifying minority, low-income, or 
tribal communities that may be impacted by the 
proposed project. 


032-G 85 Environmental justice issues encompass a broad 
range of potential impacts, including impacts on the 
natural or physical environment and interrelated 
social, cultural and economic effects. The DEIS 
acknowledges that the “boom-and-bust” cycle of oil 
and gas development in the Uinta Basin is likely to 
adversely impact communities due to impacts on 
employment, housing, population, poverty rates, 
public finances, and infrastructure. According to the 
DEIS, public services and infrastructure are already 
over-taxed in the region. The document also 
identifies the potential for disproportionate, adverse 
impacts to low-income populations from increased 
housing costs. Mitigation should be considered for 
these potential adverse social and economic 
impacts. Examples of mitigation may include 
outreach to low income and tribal persons to provide 
counseling on finding affordable housing, 
consultation with those who use the land for 
recreational and spiritual purposes, and providing 
job training for local residents to take advantage of 
the project’s employment opportunities. 


Socioeconomics Environmental 
Justice 


Section 4.9.2 of the FEIS indicates that there would not be disproportionate adverse 
impacts to EJ communities, and no mitigation is recommended. Mitigation for impacts to 
tribal communities is being addressed through Section 106 consultation and ongoing 
tribal consultation. The FEIS has been updated to reflect this.  


032-G 86 The document does not discuss the potential for 
disproportionately high adverse human health and 
environmental impacts from the proposed project. 
However, air quality and water quality impacts are 
a significant potential concern for this project. 
BLM’s EJ analysis should therefore evaluate 
whether the proposed project may result in 
environmental or human health impacts to minority, 
low-income, or tribal communities in the area. 


Socioeconomics Environmental 
Justice 


The FEIS has been updated to include the potential direct and indirect environmental 
justice impacts that would result from the proposed project and alternatives, with specific 
regard to air and water quality, in Section 4.9.1.1.8. Where impacts to environmental 
justice communities have been identified, potential mitigation strategies have been 
provided. Environmental justice guidance from the Council for Environmental Quality as 
been incorporated into the analysis in Section 4.9 of the FEIS.  
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Impacts of implementation causing an increase in 
HAPs (especially acrolein) or criteria pollutants 
(including ozone and particulate matter) should be 
shared with the surrounding communities. 
According to CEQ guidance, the identification of an 
adverse impact to EJ populations should heighten 
attention to alternatives, mitigation strategies, 
monitoring needs, and preferences expressed by 
the affected community. If such impacts are 
identified, BLM should explore whether additional 
mitigation strategies will be sufficient to reduce 
those impacts. Mitigation measures relating to 
potential EJ communities may include outreach 
and health services in the communities. 


013-B 27 A socioeconomic impact analysis is used to assess 
the social and economic consequences of 
implementing the various alternatives identified 
through the planning process. The impact analysis 
must also include recent and verifiable income and 
employment for various economic sectors, 
community infrastructure, state and local revenues 
and expenditures, and land use patterns. Mineral 
development plays a large role in the local 
economic growth and opportunity for Duchesne 
and Uintah counties. 


Socioeconomics General The economic contributions (expenditures, employment, tax and royalty revenues) to the 
federal, state, and local economies as a result of the Proposed Action and action 
alternatives has been estimated in Section 4.9.1 of the FEIS. The cumulative impacts 
analysis in Section 4.18 considers how impacts of this project and other mineral 
development projects cumulatively contribute to the local economic health of the area.  


013-B 28 The socioeconomic analysis within the EIS should 
account for the adverse economic impacts from 
certain restrictions on development, such as 
seasonal restrictions that BLM may propose (e.g., 
winter moratorium based upon air quality 
concerns) and how such restrictions would 
negatively impact mineral development, and 
related impacts to jobs and the local economies. 
These impacts include tax revenues, employment, 
energy prices and royalty payments. BLM must 
fully consider the economic impact of restricting oil 
and gas development on lands in the project area 
before making its final decision and issuing the 
ROD for the FEIS. 


Socioeconomics General No winter moratorium is proposed within the Gasco FEIS. The economic impact analysis 
highlights broad economic impacts over the life of the project and most specifically, at an 
annual level. It does not provide a seasonal analysis for economic impacts.  


014-O 5 We consider river running in Desolation and Gray 
Canyons an economic boon to local communities 
and the region. It is roughly estimated that the 


Socioeconomics General Sections 3.9 and 4.9 of the FEIS include additional analysis of the estimated economic 
contribution to the local economy from river rafting. Please note that BLM has selected 
the new Alternative F as its Agency Preferred Alternative. Under Alternative F, no wells 
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annual commercial river running potential is in 
excess of $500,000. A conservative multiplier of 
four (4) indicates almost $2 million in annual 
economic impact to the State of Utah, and an even 
more significant affect upon local communities. 
This industry is, of course, renewable and 
sustainable—the tourists from around the world do 
not “exhaust” the beauty of our landscapes by 
resting their eyes on them—and we do not wish to 
damage this long-term industry unnecessarily in 
the short-term extraction of fossil fuels. 


would be developed within 0.5 mile or line-of-sight of the Green River, whichever is less, 
including the Sand Wash boat ramp and campground and on Desolation Canyon.  


017-O 1 Every project like Gasco’s contributes to ensuring 
that America remains 98% secure in natural gas, 
and that the $7 billion industry in Utah remains 
vibrant and continues to provide over 11,000 jobs. 
Gasco’s project will help contribute economically to 
Utah, as the drilling and completion of each well in 
the Uinta Basin annually yields $74,134 in gross 
revenue to the state, and between $54,000 and 
$183,000 in annual federal royalties, 49% of which 
are returned to Utah. In addition, Western Energy 
Alliance estimates that every rig running sustains 
150 direct and indirect jobs. At a time of high 
unemployment, those jobs are particularly vital. 


Socioeconomics General Thank you for your comment. The estimated economic contributions (expenditures, 
employment, tax and royalty revenues) as a result of the Proposed Action and action 
alternatives are listed in Section 4.9.1 of the FEIS. 


018-O 2 The success of the river recreation industry 
depends upon the continuing viability of the Green 
River, both adjacent to this project and downriver, 
as a natural and wild operating area. Our clientele 
anticipate natural quiet, dark skies, a natural 
landscape, and abundant wildlife. If the preferred 
alternative is not amended, our customers will 
likely choose different locales to spend their time 
and money. 


Socioeconomics General See response to comment 014-O-5. 


029-I 3 While the energy extraction industry may 
contribute more to local economies in the short 
term, river running outfitters and private river 
runners provide communities with a stable source 
of funds over the long term. People who go on river 
trips come into our communities, bring their funds, 
and leave. They do not require additional 
infrastructure (schools, roads, police, victims 
advocates, etc.!). The record of the river-running 


Socioeconomics General See response to comment 014-O-5. 
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contribution to local economies is present during 
the lean years (bust) as well as the times of boom. 
Prior to making decisions that favor one economy 
over another the BLM EIS must conduct an in-
depth study of the socioeconomic impact of both 
industries on communities and scientifically 
determine how the proposal(s) will affect nearby 
communities and commercial river operations who 
require wilderness and solitude as a part of their 
livelihood and enjoyment of the area. 


015-G 1 Page 2-61 Housing - Alternative A: Here it implies 
that there would be adverse impacts on hotel 
accommodations and housing. This is not reflected 
on the current housing situation because of the 
previous decline in housing availability. There is 
adequate housing for the 227 jobs and the effects 
would not be adverse, but beneficial. 


Socioeconomics Housing This topic has been re-examined based on current housing conditions. Updates to the 
impacts on housing can be found in Section 4.9.1.1.6. 


004-G 5 On Page ES-6 and elsewhere in the DEIS, any 
reference to the expansion of the Nine Mile 
Canyon ACEC during the RMP process should be 
removed as this ACEC was not expanded in the 
2008 RMP. 
On Page ES-6 and elsewhere in the DEIS, any 
reference to the Four Mile Wash area proposed 
ACEC should be removed as this ACEC was not 
designated in the 2008 RMP. 
On Page ES-7 and elsewhere in the DEIS, any 
reference to the Myton Bench/Coyote Basin area 
proposed ACEC should be removed as this ACEC 
was not designated in the 2008 RMP. 


Special 
Designations 


ACECs The commenter is correct in stating that the Four Mile Wash ACEC and the Myton 
Bench/Coyote Basin ACECs were not designated and that the Nine Mile Canyon ACEC 
was not expanded in the 2008 Vernal ROD. The Gasco EIS process was initiated prior to 
a decision on the Vernal RMP. As such, the text on pages ES-6 and ES-7 does not refer 
to these areas as ACECs, but as “areas proposed as ACECs during the Vernal RMP 
revision process.” These areas cannot be total removed from the EIS because 
Alternative B was designed around these areas and their associated resource values. 


020-O 35 The DEIS erroneously suggests that to the extent 
oil and gas leases predate the designated ACECs, 
BLM must permit those leases to be developed. 
Some of the leases may predate the Vernal RMP 
that imposed those [ACEC-related] restrictions. If 
that is the case, as provided in the Vernal RMP, 
development of those leased resources cannot be 
precluded by the referenced restriction. As 
explained elsewhere in these comments, the BLM 
has the authority to impose reasonable restrictions 
on surface use, including modification to siting or 
design of facilities. See 43 CFR 3101.1-2.  


Special 
Designations 


ACECs Comment noted, however the oil and gas leases that predate the designated ACECs are 
valid existing rights that are not modified by the Vernal RMP ROD (p. 21). However, 
please note that the CEQ regulations (40 CFR 1502.1) require BLM to consider 
reasonable alternatives, which would avoid or minimize adverse impacts or enhance the 
quality of the human environment, based on the nature of the proposal and facts in the 
case (CEQ 40 Most Asked Questions 1b.). The BLM Decision Maker may develop 
mitigation to avoid, minimize, rectify, reduce, or eliminate or compensate for impacts to 
the environment (40 CFR 1508.20). This mitigation may be carried forward into the 
decision as appropriate (40 CFR 1505.3). 
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020-O 36 The BLM must modify the alternatives under 
consideration to eliminate wells that conflict with 
the identified relevant and important values in the 
Four Mile Wash potential ACEC, Lower Green 
River expansion potential ACEC, Coyote Basin-
Myton Bench potential ACEC, and Nine Mile 
Canyon expansion potential ACEC. In the 
alternative, BLM must undertake a plan 
amendment to consider designating these areas as 
ACECs. See generally BLM Manual 1613, Areas of 
Critical Environmental Concern. 


Special 
Designations 


ACECs Although these areas were not carried forward in the Vernal RMP as ACECs, the 
relevant and important values have been considered in the appropriate resource section, 
and impacts to those resources have been minimized in this EIS. Refer to the following 
sections: 4.3, Cultural Resources; 4.8, Recreation; 4.10 Soils; 4.11, Special 
Designations; 4.12, Special Status Species; 4.13, Vegetation; and 4.14, Visual 
Resources. None of the impacts identified warrant a plan amendment. 


027-O 15 The Gasco project is one which is expected under 
the recommended proposal to involve some 1,500 
new wells between now and the year 2026, as 
outlined in the EIS. This is equivalent to a planning 
process of more than 15 years and as also noted 
above and in the EIS, the total lifetime of the 
projects will be several decades. Yet, the BLM failed 
to consider recommended ACECs in the RMP 
process and after recognizing and acknowledging 
the error, simply indicated that they would be 
considered in the next RMP phase. Taking that 
same approach then, decision on the Gasco 
proposal must be necessarily delayed until the next 
RMP phase is undertaken (in 10? 15? years). It is in 
part this project which led to an initial USFWS 
determination that Penstemon grahamii should be a 
listed species (a decision which was later withdrawn 
and which is still the subject of litigation). Absent 
reconsideration of the ACECs and until the litigation 
is concluded, it would be highly premature to issue a 
final decision on the Gasco DEIS.  


Special 
Designations 


ACECs The consideration of the penstemon ACEC is out of scope of the proposed project. This 
EIS is a programmatic field development document for existing oil and gas leases. 
However, a Graham’s penstemon conservation agreement is in place to reduce or 
eliminate impacts to the species.  


030-G 21 Section 3.11.1, page 3-66. Pariette cactus and 
Uinta Basin hookless cactus are not subspecies. 
We recommend the following wording: "…including 
a considerable portion of known populations and 
habitat of the federally listed Pariette cactus 
(Sclerocactus brevispinus) and Uinta Basin 
hookless cactus (Sclerocactus wetlandicus)." 


Special 
Designations 


ACECs Section 3.11.1 has been revised as requested. 


030-G 24 Section 4.11.1.1.1, Pariette Wetlands ACEC page 
4-133: We recommend deleting the term "zone of 
occurrence." Please specify if this is "potential 


Special 
Designations 


ACECs The term “zone of occurrence” has been changed to “potential habitat” throughout the 
FEIS. The 2009–2010 (most recent update was April 2011) potential habitat polygon 
developed by the USFWS and the BLM has been used to update the amount of potential 
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habitat." We recommend using the Sclerocactus 
spp. potential habitat polygon developed by the 
USFWS and BLM in 2009 to calculate the amount 
of habitat that will be impacted by the proposed 
action. This type of analysis should be completed 
throughout Chapter 4 for all alternatives. We 
recommend including maps showing the overlap of 
the project area with the potential habitat polygon. 
Additionally, we recommend an appendix showing 
calculations for how the amount of disturbance was 
calculated for each of the listed plant species. 


habitat that will be impacted by the Proposed Action and the other alternatives. Maps 
have been added to Chapter 3 showing the distribution of special-status plant species in 
the project area. In addition, Table D-3 has been added to Appendix D that indicates how 
acres of disturbance were calculated for each of the special-status plant species retained 
for analysis.  
In addition, Sections 3.12 and 4.12 have been revised to include discussion of 
Sclerocactus brevispinus core conservation areas and acres of direct and indirect 
impacts under each alternative. 


030-G 25 Table 4-83, page 4-137: We recommend basing 
the amount of cactus acreages impacted on the 
potential habitat polygon. 


Special 
Designations 


ACECs  That table (now Table 4-84, acres of SSS habitat directly disturbed in Nine Mile ACEC) 
has been updated to reflect the number of acres of potential cactus habitat directly 
disturbed by the alternatives based on USFWS’s 2011 potential habitat polygon for 
Sclerocactus.  


020-O 37 BLM Manual H-8351, Wild and Scenic Rivers – 
Policy and Program Direction for Identification, 
Evaluation and Management, provides that 
management activities and authorized uses shall 
not be allowed to adversely affect either eligibility 
or the tentative classification, i.e., actions that 
would change the tentative classification from wild 
river area to scenic river area or scenic river area 
to recreational river area (subject to valid existing 
rights). This direction is not a management 
objective, as the DEIS suggests (DEIS at 4-139). 
Rather, it provides specific and enforceable 
mandate to BLM in its management of tentatively 
classified river segments. 


Special 
Designations 


WSR As noted by the commenter, protection under the BLM Manual on Wild and Scenic Rivers 
is subject to valid existing rights, meaning that some level of development near the Green 
River may be needed to allow Gasco to exercise existing rights. As noted in Section 
4.8.1.1.3 of the DEIS, approximately 11 wells would be visible from the Green River 
under the Proposed Action.  
BLM has also selected the new Alternative F as its Agency Preferred Alternative. Under 
Alternative F, no wells would be developed within 0.5 mile or line-of-sight of the Green 
River whichever is less, including Desolation Canyon and Sand Wash.  


020-O 38 All of the alternatives analyzed in the Gasco DEIS 
would authorize surface disturbance within 0.25 mile 
of the lower Green River and within sight of the river 
(page 4-139 of the DEIS). The BLM acknowledges 
that there would be negative impacts from drilling to 
the wild and scenic quality of the lower Green River 
(presumably the river‘s outstanding recreational 
value), but contends that impacts from production 
would not be likely and would be minimized (pages 
4-139 to -149 of the DEIS). The DEIS also fails to 
disclose that noise and dust related to truck traffic 
during production would adversely affect the river‘s 
outstanding recreational values. BLM is prohibited 


Special 
Designations 


WSR Alternative F, the new Agency Preferred Alternative, would not allow wells within 0.5 mile 
or line-of-sight of the Green River, whichever is less.  
In accordance with BLM Manual 8351, Wild and Scenic Rivers, Section 53B, 
management activities and authorized uses shall not be allowed to adversely affect either 
elig bility or the tentative classification (subject to valid existing rights). The leases 
proposed for development in this EIS are all valid existing rights. However, impacts to the 
recreational values of the Green River from noise are disclosed in Section 4.11.1.1.4, 
Lower Green River Suitable Wild and Scenic River. Impacts related to dust are discussed 
in Section 4.12, Special Status Species; Section 4.13, Vegetation; and Section 4.14, 
Visual Resources of the DEIS. Impacts from dust to the river’s recreational values has 
been added to Section 4.11.1.1.4, Lower Green River Suitable Wild and Scenic River 
and the corresponding subsequent sections of Section 4.11, Special Designations, in the 
FEIS.  
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from adopting any of the alternatives in the DEIS as 
currently proposed because they may adversely 
affect the lower Green River‘s tentative classification 
as a scenic river ( H-8351.53). Minimizing and 
reducing drilling and production impacts is not 
sufficient and is inconsistent with the Vernal RMP. 
See 43 CFR 1610.5-3 (consistency required). 


030-G 10 Section 2.2.9, page 2-27. We recommend adding 
measures to protect Mexican spotted owl nesting 
habitat near Nine Mile Canyon. Surface-disturbing 
activities in habitat considered "Fair" or "Good" 
should be avoided. 


Special Status 
Species 


Applicant-committed 
measures/mitigation 


Under Alternative F, no project development would take place in habitat classified as 
“Fair” or “Good” for MSO (see Map 8).  
In addition, the following statement has been added to the FEIS under the Applicant-
committed Environmental Protection Measures: 
Gasco has committed to avoid all “Fair” and “Good” MSO habitat (as currently mapped) 
below the rim of Nine Mile Canyon.  
BLM has clarified the mitigation measures in Section 4.12.2.3.3 of the FEIS as follows:  


 Where technically and economically feasible, direction drilling including drilling 
multiple wells from the same pad would be used to reduce surface disturbance 
and eliminate drilling in “Fair” or “Good” habitat for MSO nesting. 


 For all temporary actions that may impact owls or “Fair” or “Good” habitat: 
 If the action occurs entirely outside the owl breeding season (March 1 – August 


31), and leaves no permanent structure or permanent habitat disturbance, the 
action can proceed without an occupancy survey. 


 If the action will occur during a breeding season, surveys for owls will occur 
prior to the commencement of the activity in accordance with USFWS survey 
protocol for the species. If owls are found, the activity must be delayed until 
outside of the breeding season. 


 Rehabilitate access routes created by the project through such means as raking 
out scars, re-vegetation, gating access points, etc. 


 For all permanent actions that may impact owls or “Good” or “Fair” habitat:  
 Survey two consecutive years for owls according to the USFWS survey protocol 


for the species prior to commencing activities. If owls are found, no actions will 
occur within 0.5 mile of an identified nest site. If the nest site is unknown, no 
activity will occur within the designated Protected Activity Center (PAC).  


 Avoid drilling and permanent structures within 0.5 mile of “Fair” or “Good” 
habitat unless it is determined, based on the surveys, that the habitat is not 
occupied. 


 Reduce noise emissions (e.g., use hospital-grade mufflers) to 45 dBA at 0.5 
mile from “Fair” or “Good” habitat. Siting of permanent noise-generating 
facilities would be determined based on a noise analysis to ensure noise does 
not encroach upon the 0.5-mile buffer for “Fair” or “Good” habitat. 


 Stay on approved routes and limit new access routes. 
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030-G 35 Sections 4.12.2, page 4-237. We recommend that 
Gasco adopt all of these mitigation measures as 
applicant committed conservation measures. 


Special Status 
Species 


Applicant-committed 
measures/mitigation 


Thank you for your comment. Please be aware that Gasco has not agreed to these 
proposed mitigation measures as applicant-committed measures. However, BLM retains 
the authority to require that these mitigation measures be implemented through their 
inclusion in the ROD, even if the Proponent does not agree to them as applicant-
committed measures. Accordingly, the impacts of implementation of these mitigation 
measures are analyzed and disclosed in the FEIS in the Unavoidable Adverse Impacts 
section (Section 4.12.3). 


026-G 2 Pg. 4-196–4-197: There are two species of bats—
big free-tailed bat and spotted bat—potentially 
impacted from proposed activities, but there is no 
discussion of these species, or how impacts will be 
avoided or minimized. Suggest the FEIS include an 
assessment of potential impacts and a discussion 
of proposed mitigation actions to avoid or reduce 
impacts from the proposed activities. 


Special Status 
Species 


Bats Section 3.12.2.2.2 of the DEIS discusses affected environment, and Section 4.12.1.1.2.5 
discusses impacts to big free-tailed bat. Section 3.12.2.2.3 of the DEIS discusses 
affected environment, and Section 4.12.1.1.2.5 discusses impacts to spotted bat. 
Mitigation for both of these species is discussed in Section 4.12.2.7 of the DEIS. 
Additional discussion regarding the effects of evaporation ponds on bats has been 
included in Section 4.16.1.1.6 of the FEIS. References to this section have been included 
in Section 4.12.1.1.2.5 of the FEIS. 


032-G 93 The potential impacts to migratory birds or other 
wildlife from the WEF are not analyzed in the 
DEIS. Although audible and visible deterrents are 
planned as BMPs to deter birds from utilizing the 
ponds, wildlife impacts should be discussed in the 
Environmental Consequences chapter of the EIS. 
This discussion should include the likelihood of 
wildlife utilizing the WEF basins, the potential 
impacts to wildlife from utilization, and the 
predicted effectiveness of deterrent BMPs. 


Special Status 
Species 


Evaporation ponds  Sections 4.16.1.1.6, 4.16.1.2.5, 4.16.1.3.5, 4.16.1.4.5, and 4.16.1.5.5 of the DEIS 
analyze the effects of the evaporation ponds under each alternative on wildlife. Additions 
were made to Section 4.16.1.1.6 of the FEIS, including potential effects of evaporation 
ponds on birds and bats and an assessment of the efficacy of deterrents in keeping bats 
and birds away from these ponds. 


024-O 2 Between Flaming Gorge Dam and Lake Powell, 
the Green River flows uninterrupted for almost 725 
miles, which provides the best opportunity for the 
federal government and the seven states of the 
Colorado River Basin to recover its endangered 
fish and to preserve riparian habitat. There are 
currently four programs on the Colorado River 
spending millions of dollars every year to restore 
habitat to a condition that naturally exists in 
Desolation Canyon. The proposed Gasco 
development is without question an inappropriate 
and contradictory use of these desirable resource 
values.  


Special Status 
Species 


Fish Comment noted. A more detailed analysis on potential effects of oil, gas, and associated 
drilling chemicals on threatened and endangered fishes and their habitat was added to 
Section 4.12.1.1.1.11 of the FEIS. This section incorporated peer-reviewed articles that 
were provided by USFWS. In addition, a new alternative has been developed in response 
to comment on the Public DEIS. Alternative F, which is now the Agency Preferred 
Alternative, does not propose any wells within the 100-year floodplain of the Green River, 
thereby reducing effects on the fishes of the Green River.  
Additional information regarding descriptions of spawning habitat and effects of oil and 
gas development on fish spawning areas and fish larvae can be found in Sections 
3.12.1.3 and 4.12.1.1.1.11 of the FEIS. Mitigation measures for Colorado River system 
endangered and sensitive fishes can be found in Section 4.12.2.6 of the DEIS. 


030-G 1 We have coordinated closely with the BLM and 
Gasco since 2007 in the development of the DEIS. 
As you are aware, one of our primary 


Special Status 
Species 


Fish Alternative F, the new Agency Preferred Alternative, has been added to the FEIS. Under 
this alternative, the referenced wells in the NWRS have been removed. The wells were 
removed from this alternative based on public comment and because they are on part of 
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recommendations is to avoid new surface 
disturbances within the 100-year floodplain of the 
Green River to ensure the long-term conservation 
and recovery of the endangered Colorado River 
fish and their designated critical habitat (59 FR 
13374; see USFWS email 8/09/2007; EIS draft 
comments from 8/13/2007, 11/19/2007, 
11/20/2007, and 11/28/2007).  
We developed conservation measures in 
coordination with your office to avoid any new 
developments within the floodplain habitats [see 
2007 Lease Notice Consultation and Vernal BLM 
Resource Management Plan (Vernal RMP) Record 
of Decision 2008]. However, the agreed-upon 
conservation measures to protect these species 
and their habitats were not included in the DEIS. In 
fact, all alternatives include the development of up 
to 11 natural gas wells within a 463-acre flood 
easement managed as a component of the 
National Wildlife Refuge System by the Colorado 
River Endangered Fish Recovery Program to aid in 
the recovery of the four Colorado River fish. 


the project area that is private property with private mineral rights; therefore they are not 
a connected action and not within BLM's authority to permit or deny. In addition, this new 
alternative precludes all development in the 100-year floodplain of the Green River. BLM 
will consult with the USFWS on this alternative through the ESA Section 7 process. 
Finally, Section 4.12.2.6 of the DEIS details mitigation measures for fish.  


030-G 33 Section 4.12.1.1.1.10, page 4-166 to 170. We 
recommend the analysis on impacts to threatened 
and endangered fish contain a more detailed 
review of potential effects of oil, gas, and 
associated drilling chemicals on fish and their 
habitat. Multiple peer-reviewed articles are 
available that detail the negative impacts of 
hydrocarbons on the aquatic environment. 


Special Status 
Species 


Fish A more detailed analysis on potential effects of oil, gas, and associated drilling chemicals 
on threatened and endangered fishes and their habitat has been added to Section 
4.12.1.1.1.11 of the FEIS. This section incorporates peer-reviewed articles that were 
provided by USFWS. 


031-G 10 Applicant shall protect any potentially affected fish 
spawning areas. 


Special Status 
Species 


Fish See response to comment 024-O-2. 


020-O 23 The drastically reduced impacts of Alternative E, 
which would be further reduced by Mr. Kreckel‘s 
modifications, when compared to the other 
alternatives, advocates for the selection of this 
alternative. It would lead to significantly reduced 
impacts in habitat for most, if not all, special-status 
species (see, e.g., DEIS at 4-158, comparing 
disturbance among the various alternatives, 
Alternative E results in the lowest amount of 
disturbed acreage). 


Special Status 
Species 


General Alternative F has been added to the FEIS in response to comments on the Public DEIS, 
and selected as the BLM’s Preferred Alternative. As in Alternative E and Mr. Kreckel’s 
suggestions, Alternative F would reduce or minimize impacts to special status species in 
the project area. In addition, as noted in Section 4.12 and Appendix B of the FEIS, 
implementation under all alternatives would require site-specific evaluations that would 
further minimize impacts to special-status species plants on a site-specific basis. 
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027-O 16 Finally, in consideration of long-term planning and 
in connection with ANY other projects in the area, 
the Utah state BLM sensitive species list for plants 
must first be updated and taken into account 
before actions are taken.  


Special Status 
Species 


General Updates to the BLM sensitive species list are out of scope of this EIS. However, the 
current Utah state BLM sensitive species list (updated in 2011) was taken into account in 
this EIS analysis process.  


027-O 17 The state BLM sensitive species list has not been 
updated since August of 2002, i.e., is now over 
eight years old. Since that time, significant floristic 
publications have occurred, innumerable Utah 
Rare Plant Guide changes have been made and 
the UNPS Rare Plant Committee produced a list in 
2009, none of which have been taken into account.  


Special Status 
Species 


General See response to comment 027-O-16. 


030-G 34 Sections 4.12.1.1.2.1 and 4.12.1.1.2.2, page 4-
170-172. We recommend replacing the term 
"known occurrences" with "potential habitat," 
"suitable habitat," or "occupied habitat" as 
appropriate. Additionally, we recommend adding 
the following language to the Graham's penstemon 
write up: "Site-specific surveys and 100% 
avoidance of occupied habitat would occur under 
all alternatives as per the conservation 
agreement." 


Special Status 
Species 


General  All references to “known occurrences” have been revised in the FEIS to read “potential 
habitat,” “suitable habitat,” or “occupied habitat.” All references to special-status plant 
habitats have been revised to reflect the USFWS definitions for these terms. The 
recommended language for Graham’s penstemon has been added to Section 
4.12.1.1.2.3 of the FEIS. 


032-G 92 EPA has several concerns with the proposed 
project with respect to impacts to wildlife and 
special status species. Our concerns for water 
withdrawal and sediment impacts to the Colorado 
River endangered fish species are addressed 
above in our comments on surface water 
resources. Reduced surface disturbance and 
recycling of produced water will reduce these 
potential impacts. The need to consider 
alternatives that reduce surface disturbance is also 
heightened by the presence of the Uinta Basin 
Hookless Cactus, which is federally listed as 
threatened under the Endangered Species Act. 
The U.S. Fish and Wildlife Service has determined 
that the proposed action “may affect, and is likely 
to adversely affect” the species. The potential 
impacts to migratory birds or other wildlife from the 
WEF are not analyzed in the DEIS. Although 
audible and vis ble deterrents are planned as 
BMPs to deter birds from utilizing the ponds, 


Special Status 
Species 


General Agency Preferred Alternative F has been added to the FEIS in response to comments on 
the Public DEIS. This new alternative includes reduced surface disturbance and the 
potential for produced water recycling. A description of this alternative can be found in 
Section 2.7. As noted in Section 4.12 and Appendix B of the FEIS, surface-disturbing 
activities under all alternatives would require site-specific evaluations that would further 
reduce impacts to special-status species plants on a site-specific basis. 
Sections 4.16.1.1.6, 4.16.1.2.5, 4.16.1.3.5, 4.16.1.4.5, and 4.16.1.5.5 of the DEIS 
analyze the effects under each alternative of the evaporation ponds on wildlife.  
Additions were made to Section 4.16.1.1.6 of the FEIS, including potential effects of 
evaporation ponds on birds and bats and an assessment of the efficacy of deterrents in 
keeping bats and birds away from these ponds. 
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wildlife impacts should be discussed in the 
Environmental Consequences chapter of the EIS. 
This discussion should include the likelihood of 
wildlife utilizing the WEF basins, the potential 
impacts to wildlife from utilization, and the 
predicted effectiveness of deterrent BMPs. 


026-G 3 General: Because there are bird species that might 
be impacted, it would be beneficial for the FEIS to 
include information from the most recent USGS 
Breeding Bird Survey, such as species status and 
trends information, distr bution and trend maps, 
and population change analysis results (Sauer et 
aI. 2008). Based on this data, the FEIS may need 
to include possible impacts and mitigation actions 
for bird species. Reference: Sauer, J.R., J.E. 
Hines, and J. Fallon. 2008. The North American 
Breeding Bird Survey, Results and Analysis 1966-
2007. Version 5.15. 2008. USGS Patuxent Wildlife 
Research Center, Laurel, MD. Available online: 
<http://www.mbr-pwrc.usgs.gov/bbs/>. 


Special Status 
Species 


Migratory Birds The BLM feels that Chapter 3 of the DEIS sufficiently addresses migratory birds and their 
habitat associations, specifically Section 3.12.3.2. This is because the USGS database 
reports either statewide trend analyses or trend analyses by point count route. The scale 
of the statewide trend analysis is too broad to be applicable to this document. The point 
count route trend analyses are often based on too few data points to be statistically valid. 
The current analysis, which is based on habitat associations and SWreGAP vegetation 
mapping, is currently the preferred way to describe migratory bird use at the scale of this 
project. 


030-G 6 We recommend that you evaluate and minimize 
impacts to migratory bird habitat, focusing on the 
species on the USFWS's 2008 List of Birds of 
Conservation Concern and species that are listed 
among the Partners in Flight Priority Species. To 
help meet responsibilities under Executive Order 
13186 (Responsibilities of Federal Agencies to 
Protect Migratory Birds), and the recently signed 
Memorandum of Understanding between the U.S. 
Department of the Interior Bureau of Land 
Management and the U. S. Fish and Wildlife 
Service To Promote the Conservation of Migratory 
Birds, we recommend conducting activities outside 
of critical breeding seasons for migratory birds; 
minimizing temporary and long-term habitat losses; 
and mitigating unavoidable habitat losses. If 
activities occur in the spring or summer, we 
recommend conducting surveys for migratory birds 
and their nests prior to ground-disturbing activities. 


Special Status 
Species 


Migratory Birds Effects on migratory birds are analyzed in Section 4.12.1.1.3.2 of the DEIS. Mitigation 
measures specific to migratory birds are listed in Section 4.12.2.4 of the DEIS. Under 
these measures, a survey for breeding birds will be conducted prior to surface 
disturbance. If nests of important bird species are found (e.g., the USFWS BCC, PIF 
Priority bird species, Utah Sensitive Species), coordination with the BLM would take 
place to determine if additional protection measures should be required. 
A new alternative (Alternative F) has been developed in response to comment on the 
Public DEIS. Under Alternative F, the Agency Preferred Alternative, temporary and long-
term habitat losses would be minimized through directional drilling. 
Sections 2.2.6 (Abandonment and Reclamation) and 2.2.6.1 (Interim Reclamation) of the 
DEIS descr be the interim and final reclamation procedures that would mitigate 
unavoidable habitat losses. 


030-G 7 Appendix D. The mountain plover is proposed as a 
threatened species (75 FR 37353, June 29, 2010). 
Thus, we recommend including the mountain 


Special Status 
Species 


Mountain plover Analysis on the mountain plover has been added into Sections 3.12 (Affected 
Environment), 4.12 (Impacts), and 4.12.2 (Mitigation) of the FEIS. 
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plover in your analysis and implementing 
appropriate measures to avoid and minimize 
impacts. The project, as proposed, will impact the 
remaining nesting habitat for this species in Utah. 
Surface disturbance in mountain plover nesting 
habitat should be avoided. 


030-G 23 Section 3.12.2.1.2, page 3-79. We recommend 
adding the following language to this section: "In 
2008, the BLM, USFWS, and Utah Department of 
Natural Resources entered into a conservation 
agreement to conserve and protect Penstemon 
grahamii and its ecosystem. This agreement 
formalized an interagency conservation program to 
survey and monitor for the species, and address 
threats by implementing avoidance and 
minimization measures as needed." 


Special Status 
Species 


Penstemon grahamii The 2006 proposed rule to consider Graham’s beardtongue (Penstemon grahamii) for 
federal listing as a threatened species under the ESA (USFWS 2006a) was reinstated on 
June 9, 2011 (U.S. District Court of Colorado). The species’ current status as proposed 
for federal listing under the ESA provides protections that supersede the referenced 2008 
interagency conservation agreement. The recommended sentence has therefore not 
been added to the FEIS. 


003-O 1 As currently written, the DEIS lacks any reference 
to the "Utah Supplemental Planning Guidance: 
Raptor Best Management Practices" published by 
the Utah State Office of BLM. This document is to 
"be applied to all ongoing and future land use 
planning efforts. The 'Raptor Best Management 
Practices' will be placed in the Appendices of the 
Draft Plan, Proposed Plan, and Final Plan/ROD, or 
amendment as appropriate." (refer to Instruction 
Memorandum No. UT 2006-096; available at http-
J/www.blm.gov/ut/st/en/res/efoia/instruction_memo
randums/2006/im_no_ut_2006096.html). 


Special Status 
Species 


Raptors A reference to this document has been added into Chapter 2 of the FEIS. The tables 
containing raptor nest spatial and temporal buffers in Chapters 2 and 4 (Tables 2-6 and 
4-121) have been updated to reflect the buffers provided in the BLM Raptor BMP 
Guidance document and the Vernal FO RMP. 
Note that raptor BMPs would be prescribed for each drill location at the site-specific 
implementation level during BLM site visits. 


003-O 2 In addition, Table 2-6 on pages 2-29 and 2-30 in 
chapter 2 of the DEIS suggests timing constraints 
of April I–July 15 for Burrowing Owls and 
Swainson's Hawks. Our extensive monitoring of 
these species in the West Desert of Utah for over 
10 years suggests these species are relatively late 
breeders and that more appropriate timing 
constraints for these two species would be April 
I5–July 31. 


Special Status 
Species 


Raptors The FEIS has been updated to reflect the spatial and temporal buffers provided in the 
Utah Supplemental Planning Guidance: Raptor Best Management Practices, which are 
consistent with the Vernal FO RMP. Temporal buffers both for burrowing owl and 
Swainson’s hawk are listed as March 1 through August 31 in the FEIS. 
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030-G 17 Table 2-9, page 2-67. Clay reed-mustard: At least 
one occurrence of clay reed-mustard and potential 
habitat lies within the project area. We recommend 
that the BLM estimate the amount and distribution of 
clay reed-mustard potential habitat that will be 
impacted by the proposed action. The EIS should 
also include a commitment to minimize impacts by 
conducting surveys where necessary and following 
the applicant committed conservation measures. 
Despite commitments to survey and implement 
conservation measures, it is likely that some 
unavoidable impacts would remain. Therefore, we 
recommend rewriting this section by deleting 
"Applicant committed measures would eliminate" 
and rewording as "Applicant committed measures 
will minimize."  


Special Status 
Species 


Reed-mustard, clay There are approximately 1,231 acres of clay reed-mustard habitat in the Gasco project 
area based on the most recent habitat polygons for the species. However, no acres of 
known clay reed-mustard habitat would be directly impacted under any of the 
alternatives. Additionally, as indicated in Appendix B, pre-project habitat assessments 
would be required at the site-specific level to ensure that potential habitats and individual 
plants are identified and avoided. All references in Table 2-9 to “Applicant-committed 
measures will eliminate…” have been revised in the FEIS. 


030-G 27 Section 4.12.1.1.1.2, page 4-154. Potential habitat 
for clay reed-mustard exists within the project area. 
Based on the project area location we believe clay 
reed-mustard will be directly impacted by the 
proposed alternatives. 


Special Status 
Species 


Reed-mustard, clay See response to comment 030-O-27.  


030-G 18 Table 2-9, page 2-67. Shrubby reed-mustard: We 
recommend clarifying the term "known habitat", 
i.e., does this term refer to occupied, suitable, or 
potential habitat. The applicant committed 
conservation measures are intended to avoid 
development in occupied shrubby reed-mustard 
habitat. The EIS should clearly show the 
relationship of planned development to shrubby 
reed-mustard habitats. Thus, please identify the 
acreage and distribution of suitable and occupied 
habitats that will be impacted by the project. As 
previously stated, we recommend rewriting 
"Applicant committed measures would eliminate" 
as "Applicant committed measures will minimize…” 


Special Status 
Species 


Reed-mustard, 
shrubby 


The term “known habitat” has been replaced with the terms “potential habitat,” “suitable 
habitat,” or “occupied habitat,” as defined in Appendix B of the DEIS. Table 2-9 of the 
FEIS has been revised to include impact acres of potential and occupied habitat. 
Chapters 2, 3, and 4 of the FEIS have been revised based on the most recent habitat 
polygon for S. suffructescens and the draft 5-year review. Maps have been added to 
Chapter 3 of the FEIS showing the distr bution of special-status plant species in the 
project area. In addition, Table D-3 has been added to FEIS Appendix D that indicates 
how acres of disturbance were calculated for each of the special-status plant species 
retained for analysis. Table 2-9 of the FEIS has further been revised to state “Applicant-
committed measures will minimize” rather than “eliminate.” 


030-G 28 Section 4.12.1.1.1.3 Table 4-86 shrubby reed-
mustard. Please provide the source for calculations 
contained in the table on page 4-155-156. We 
recommend updating these numbers with 
information from the shrubby reed-mustard five-
year review available at:  
 


Special Status 
Species 


Reed-mustard, 
shrubby 


Section 4.12.1.1.1.3, Table 4-100 of the FEIS has been revised based on the most recent 
habitat polygon for shrubby reed-mustard and the draft 5-year review. Although the 
proposal to postpone all development within shrubby reed-mustard potential habitats is 
outside the scope of this EIS, as noted in Section 4.12 and Appendix B of the FEIS, 
surface-disturbing activities under all alternatives would require site-specific evaluations 
that would further reduce impacts to SSS plants on a site-specific basis.  
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<http://ecos.fws.gov/speciesProfile/profile/species
Profile.action?spcode=QIN9> 
According to our shapefiles, the project area 
overlaps with at least 700 acres of potential 
shrubby reed-mustard habitat. We can provide 
shapefiles of potential habitat polygons for both 
Schoenocrambe spp. and both Sclerocactus spp. 
to your office upon request. 
We recommend postponing all development within 
potential habitat for shrubby reed-mustard, at least 
until we evaluate the preliminary results from 
ongoing disturbance studies for this species. We 
expect preliminary results by December 2011. We 
recommend working with our office to develop a 
phased approach to development in shrubby reed-
mustard potential habitat, and identifying core 
conservation areas for long-term protection of the 
species. 


The “core conservation areas” will be taken into consideration during site specific review 
when they become available. Adaptive management verbiage has been inserted to 
address this concern. 


026-G 1 Pg.4-164: The DEIS states that surveys will be 
conducted for specific species, including the 
greater sage-grouse. Suggest the FEIS include the 
initial survey results and references. If the survey 
results indicate poss ble adverse impacts, the FEIS 
will need to include mitigation actions to minimize 
or avoid impacts. 


Special Status 
Species 


Sage-grouse The referenced paragraph on page 4-164 refers to site-specific pre-construction surveys, 
as described in the ACEPMs. There are no initial survey results to include in the FEIS. 
Results of surveys will not be known until after the ROD is signed and implementation 
begins. Site-specific analysis will use these survey results to determine impacts and 
possible mitigation actions, if needed. In addition, refer to Section 4.12.2.5 (Mitigation for 
Greater Sage-grouse) and Section 3.12.1.2.2 for discussion about one known, inactive 
lek within 2 miles of the project area. 


030-G 5 Oil and gas development can negatively impact 
sage-grouse populations and their habitats. Lek 
persistence is positively influenced by the 
proportion of sagebrush habitat within 6.4 km (4 
miles) of the lek (Walker et al. 2007); 74%–80% 
of hens are known to nest within 4 miles of leks 
(Colorado Greater Sage-Grouse Conservation 
Plan Steering Committee 2008); energy 
development results in the removal and 
fragmentation of sagebrush habitats. Sage-
grouse also avoid suitable wintering habitats once 
they are developed for energy production 
(Doherty et aI. 2008). For these reasons, we 
recommend no new surface disturbance 
associated with this EIS be allowed within greater 
sage-grouse breeding, brood-rearing, and 
wintering habitats. If development in these 
habitats is allowed to proceed, we recommend 


Special Status 
Species 


Sage-grouse It was determined by the BLM and UDWR that due to the valid existing leases with few or 
no surface use restricting stipulations within 4 miles of the active greater sage-grouse 
leks that implementing a "4-mile NSO" year-round would not be legally implementable. 
Rather, as described in Mitigation Measures for Greater Sage-grouse (Section 4.12.2.5) 
a 0.5-mile NSO would be implemented to prevent new well locations within close 
proximity to the greater sage-grouse leks. Note, however, that the only known sage-
grouse lek in the project area has been inactive for several years. 
As described in Section 4.12.2.5, Mitigation Measures for Greater Sage-grouse, 
appropriate noise-reducing technology would be implemented within 0.5 mile of an active 
lek. The best available technology, such as installation of multi-cylinder pumps, hospital 
sound reducing mufflers, and placement of exhaust systems to reduce noise would be 
used. 
Please note there is no identified crucial wintering habitat in the project area. 
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No. 


Comment Resource  Subcode Response 


the following conservation measures be 
implemented:  


1. No surface-disturbing activities (roads, 
pipelines, power lines, facility construction, 
etc.) should occur within a 6.4 km buffer (4 
miles) of an active sage-grouse lek year-
round;  


2. Topography and/or the latest muffling 
technology should be used to ensure 
noise levels do not exceed 45dB within 5 
km (3.1 miles) of a lek;  


3. Surface-disturbing activities should not occur 
within identified crucial wintering habitat 
between December 1 and March 15; and  


4. Permanent structures or facilities should not 
be placed within identified crucial wintering 
habitat. 


027-O 4 The genus Schoenocrambe has been frequently 
misspelled as "Schoencrambe" and needs to be 
fixed in a number of places (e.g., Appendix B and 
D) in the DEIS. 


Special Status 
Species 


Schoenocrambe The spelling of Schoenocrambe has been revised as requested throughout the FEIS. A 
Utah Flora (Welsh et al. 2003) and the Uinta Basin Flora (Goodrich et al. 1986) uses the 
Schoencrambe spelling. The USFWS uses the Schoenocrambe spelling.  


027-O 5 Both of these federally listed Schoenocrambes 
appear to be likely even rarer and more threatened 
than thought. S. argillacea has been confused with 
another species and its total number of 
occurrences may be even less than what has been 
known. S. suffrutescens has suffered terrible 
incursions into its habitat due to the collection of 
building stone, and from roads and other impacts.  


Special Status 
Species 


Schoenocrambe The FEIS has been revised with the most recent habitat polygon for Schoenocrambe 
argillacea. There have been minimal changes to the distribution polygon for S. 
suffructescens. Additional updates have been made to Chapters 3 and 4 of the FEIS 
based on the 5-year review documents for both species. 


027-O 1 The BO contained in RMP is dated Oct. 23, 2008 
(and is very confusing and inconsistent in general 
in its treatment of the Sclerocacti). The subsequent 
FR publication (clarifying taxonomic handling and 
status of several Sclerocacti) was on Sept. 15, 
2009. So the RMP's BO is out of date and cannot 
be necessarily relied on. 


Special Status 
Species 


Sclerocactus The BO for the Vernal FO RMP was not relied on for the analysis in the DEIS. As noted 
in Section 5.2 of the DEIS, coordination with the USFWS has been ongoing during 
preparation of this EIS, and BLM has made use of the best available information from the 
USFWS. This EIS doubles as a Biological Assessment, and the USFWS issued a 
Biological Opinion (BO) for the project as part of the formal consultation process. 


027-O 2 Further in 75 FR 69221 69294 of Nov 10, 2010, the 
status of Sclerocactus brevispinus was found to be 
warranted as endangered (but precluded for 
reasons that do not have to do with true urgency 
and need of its protection nor priorities in this 


Special Status 
Species 


Sclerocactus As noted in Section 5.2 of the DEIS, coordination with the USFWS has been ongoing 
during preparation of this EIS. Any decision on the listing or categorization of S. 
brevispinus under the Endangered Species Act is a decision for the USFWS, and is 
outside the scope of this EIS. 
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region). S. brevispinus therefore needs to be 
treated in Gasco and other projects as de facto 
endangered and requires a higher level of 
consideration. 


027-O 3 Sclerocactus brevispinus can no longer be “lumped 
in” with S. wetlandicus as it has been consistently 
for the past almost three decades in NEPA-type 
analyses, including in the RMP BO dated Oct. 23, 
2008.  


Special Status 
Species 


Sclerocactus The species were not addressed as a single species in the DEIS and are addressed as 
two distinct species in the FEIS. Consultation is separate for each species.  


027-O 6 In Appendix B, page B-9, paragraph 2(b) with 
respect to Sclerocactus wetlandicus refers to "30" 
rather than 300 feet. This requires correction.  


Special Status 
Species 


Sclerocactus Appendix B of the FEIS has been revised to reflect the most recent conservation 
measures. 


027-O 7 Only a 100-foot right-of-way is being provided for in 
connection with Sclerocactus brevispinus. (Yet 300 
feet is specified for S. wetlandicus.) Some 300 feet 
is also being required for the other TES species. S. 
brevispinus is l kely the rarest and most 
threatened/endangered of the TES taxa involved 
with this project and is very small/fragile and its 
habitat is probably the most vulnerable to surface 
disturbances. 


Special Status 
Species 


Sclerocactus All sections have been revised to reflect the most recent conservation measures for 
species-status plant species. 


027-O 8 Sclerocactus brevispinus buffer zone should 
probably not be less than 1,000 feet, and certainly 
should not be less than the others. It should be 
noted that even 300 feet is a very bare minimum 
amount and is really not adequate to protect 
equally essential habitat needed by critical 
pollinators from disturbances and incursions and 
based on extensive literature reviews ("edge 
effects") for all of the TES taxa, and it is also 
inadequate based on the recommendations of Dr. 
Vincent Tepedino with respect to Penstemon 
grahamii which we and CNE previously 
commented on in the Vernal RMP process. In 
<http://www.sidney.ars.usda.gov/grasshopper/Han
dbook/pdfs/Mont_III/III5.pdf> (Citation: Tepedino, 
V. J. 2000. The reproductive biology of rare 
rangeland plants and their vulnerability to 
insecticides. In: Grasshopper integrated pest 
management user handbook. Tech. Bull. 1809, 
USDA, Animal and Plant Health Inspection 
Service. Washington, DC.) Note: "The size of the 


Special Status 
Species 


Sclerocactus All sections of the FEIS have been revised to reflect the most recent conservation 
measures for species-status plant species. 
As noted in Section 5.2 of the DEIS, coordination with the USFWS has been ongoing 
during preparation of this EIS. Any decision on the suitability of buffer zones or critical 
habitat for threatened and endangered plants would be made at the guidance of the 
USFWS, and is outside the scope of this EIS. 
Information relevant to special-status plant species pollinators from Tepedino 2006 
(Penstemon grahamii), and Tepedino et al. 2010 (Sclerocactus wetlandicus and S. 
brevispinus) has been added to Section 3.12. Impacts to pollinators are discussed in 
Sections 4.12.1.1.1.4 and 4.12.1.1.1.5 of Chapter 4 of the FEIS.  
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Letter No. Comment 
No. 


Comment Resource  Subcode Response 


buffer zone that should be left around rare plant 
populations that rely exclusively on insect 
pollination depends on how far bees fly to obtain 
their resources. Presently, a buffer zone of 3 miles 
is being left around rare plant populations, but this 
is provisional in that it is based on best guesses 
rather than accurate estimates. By 
experimentation, we can help resolve questions 
about the value of buffer zones and whether they 
should be expanded or contracted in size." This 
article includes references to species involved in 
this DEIS. While this article was looking at the 
effect of insecticide sprays and so the 3-mile buffer 
zone might be larger than expected, the distance 
that a pollinator can fly is a critical factor in 
determining a buffer zone around a rare plant 
species. The pollinators observed to date with 
respect to these species can in probably every 
case fly far in excess of 300 feet. Specifically with 
respect to Penstemon grahamii, in a Feb. 10, 
2006, e-mail Dr. Tepedino indicated that there 
were a lot of problems with a set buffer zone size 
of 200 to 300 ft. One known pollinator that had 
been identified as of that time (and discovered by 
Dr. Tepedino) was a wasp species, 
Pseudomasaris vespoides. Dr. Tepedino felt that 
there was likely that a number of other species 
were likely to pollinate P. grahamii based on his 
fairly extensive experience with other species of 
Penstemons (and I believe that subsequent 
investigations has proven this to be the case). 
Almost all of these pollinators are ground nesting 
and capable of flying much farther than 300 feet. 
And we know little of their nesting requirements. In 
the case of Pseudomasaris vespoides, it builds 
mud nests on ledges and boulders, so Dr. 
Tepedino advised that any critical habitat or ACEC 
designation would include such areas to the extent 
possible. His final recommendation to us was: "My 
feeling is that the “minimum” buffer zone should be 
a half-mile radius (and this is probably restrictive). 
Penstemon species need pollinators to reproduce; 
only one species (digitalis) has been reported to be 
fully autogamous and that finding has been 
challenged by another study. (Citation: Tepedino, 
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V.J. 2006. Personal communication [Buffer 
recommendations for Graham’s penstemon]. 
USDA ARS, Bee Biology & Systematics Lab, Dept 
of Biology, Utah State University).  


027-O 9 The recommended course of action in the Gasco 
DEIS involving some 325 miles of new roads has 
not taken into account recently published research 
(see below) relating to Uinta Basin Sclerocacti and 
their pollinators which requires a detailed review. 
The impacts of these roads with respect to 
isolation of these species and extreme likelihood of 
greatly increased access to the habitat by cactus 
poachers has not been addressed. (See: 
Tepedino, V.J., T.L. Griswold and W.R. Bowlin. 
2010. Reproductive biology, hybridization, and 
flowers visitors of rare Sclerocactus taxa in Utah's 
Uinta Basin. Western North American Naturalist 
70(30):377–386.) In this very recently published 
article, it is noted that ground nesting bees in the 
subfamily Halictinae are the principal observed 
pollinators and that these pollinators are necessary 
for sexual reproduction to occur, and that: 
"Protecting habitat for halictine bees also means 
managing for abundance and diversity of flower 
species (Tepedino et al. 1997). Most members of 
the subfamily Halictinae visit a wide variety of 
flowers (Moure and Hurd 1987) which they use 
both when Sclerocactus is in bloom and when it is 
not. Thus any general habitat deterioration that 
would substantially reduce native flower 
abundance and diversity would have an adverse 
effect on bee populations and must be avoided." 
Further, Tepedino argues that land managers 
should not attempt to isolate these species, i.e., it 
cannot be argued that the construction of roads 
and pads will benefit these species by isolating 
them. In general: critical pollinator conservation 
issues have not been addressed in the Gasco 
DEIS that in turn impacts the TES analysis.  


Special Status 
Species 


Sclerocactus Alternative F, the new Agency Preferred Alternative, has been added to the FEIS in 
response to comments on the Public DEIS; this new alternative includes reduced water 
withdrawal, reduced surface disturbance, and produced water recycling. A description of 
this alternative can be found in Section 2.7. As noted in Section 4.12 and Appendix B of 
the FEIS, surface-disturbing activities under all alternatives would require site-specific 
evaluations that would further reduce impacts to SSS plants on a site-specific basis. 
Information relevant to special-status plant species pollinators from Tepedino et al. 
(2010) has been added to Section 3.12 of Chapter 3 of the FEIS. Revisions have been 
made to Chapter 4, Section 4.12 of the FEIS to clarify the degree and nature of impacts 
to pollinators under the different alternatives.  


027-O 14 We disagree with the allowed survey times for these 
Sclerocacti. March 15 to June 30 is too wide of a 
range for S. brevispinus. S. brevispinus is best 
surveyed when it is in bud. A period of April 15 to 


Special Status 
Species 


Sclerocactus As noted in Section 5.2 of the DEIS, coordination with the USFWS has been ongoing 
during preparation of this EIS. Any decision on the survey window for Sclerocacti was 
made based on the guidance of the USFWS, which has both expertise and jurisdiction 
regarding this resource. 
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May 15 would be more appropriate. Further, 
allowing for Sclerocactus wetlandicus surveys at any 
time of year absent snow cover is likely a very 
poor/inadequate/overly lenient approach that is most 
l kely leading to a lot of botanical survey trampling of 
habitat when soil is moist and more vulnerable to 
damage. While it is true that S. wetlandicus is 
normally a much larger species, often it too can be 
quite small and difficult to see, and it is well-known 
that it hybridizes with S. brevispinus (a species that 
can be difficult to survey for even when in flower). 
The hybrid plants are equally protected under the 
Endangered Species Act given that both of its parent 
plants are covered. Therefore it is illogical to come to 
the conclusion that S. brevispinus surveying should 
be restricted but that S. wetlandicus should not. A 
much more narrow time frame of proper surveying 
time with respect to S. wetlandicus should be 
adopted.  


030-G 3 The threatened Uinta Basin hookless cactus 
(Sclerocactus wetlandicus) and Pariette cactus 
(Sclerocactus brevispinus) occur in the project 
area. In addition, potential habitat for the 
threatened clay reed-mustard (Schoenocrambe 
argillacea) and endangered shrubby reed-mustard 
(Schoenocrambe suffrutescens) occurs in the 
project area. The DEIS should be updated to 
reflect the most current distribution information for 
each species. Our office can provide this 
information upon request. 


Special Status 
Species 


Sclerocactus The FEIS has been revised based on the most recent habitat polygon (USFWS 2011) for 
the Sclerocactus species. In addition, the FEIS has been revised to reflect the most 
current distribution polygons and 5-year review documents for Schoenocrambe argillacea 
and S. suffrutescens.  


030-G 4 The 2008 Vernal RMP recommends 
implementing 300-foot buffers between plant 
locations and surface disturbances to help protect 
these plants from impacts associated with habitat 
fragmentation and dust accumulation (ELM 
2008). However, the DEIS recommends only a 
100-foot buffer between plants and surface 
disturbances for all proposed action alternatives. 
We believe that the proposed action should be 
consistent with the Vernal RMP and recommend 
the DEIS include a minimum 300-foot buffer from 
surface disturbances. The 300-foot buffer 
distance is important for the conservation and 


Special Status 
Species 


Sclerocactus Sclerocactus habitat acreages and related buffers have been updated throughout the 
FEIS to ensure consistency with the current Vernal FO RMP. 
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No. 
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recovery of these species, particularly given the 
landscape-level impacts associated with oil and 
gas development in the Uinta Basin. 


030-G 19 Table 2-9, page 2-67. Pariette cactus: Please 
clarify if "occurrence areas" means "occupied 
habitat", keeping in mind applicant committed 
conservation measures are intended to avoid 
development in occupied habitat. Additionally, our 
maps show overlap between the EIS project area 
and the Pariette cactus potential habitat polygon. 
Please include the amount of potential habitat that 
will be disturbed by the project, using the potential 
habitat polygon. We recommend rewriting the 
sentence "Dust and weed impacts would be largely 
mitigated" to read "Dust and weed impacts would 
be minimized". 


Special Status 
Species 


Sclerocactus The FEIS has been revised to change “zone of occurrence” and “occurrence areas” to 
“occupied habitat.” Throughout the FEIS, the terms “potential habitat,” “suitable habitat,” 
and “occupied habitat” are used as defined in Appendix B. Table 2-9 of the FEIS has 
been revised to include impact acres of potential and occupied habitat. Table 2-9 
(Summary of Impacts), under Special Status Species: Pariette Cactus, has been revised 
to read, “Dust and weed impacts would be minimized by applicant-committed measures.” 


030-G 20 Table 2-9, page 2-68. Uinta Basin hookless cactus: 
We recommend deleting the term "zone of 
occurrence" -- please specify if this is "potential 
habitat." We recommend using the Sclerocactus 
spp. potential habitat polygon developed by the 
USFWS and BLM to calculate the amount of 
habitat that will be impacted by the proposed 
action. We recommend replacing "nearly eliminate" 
with "mitigate." Direct impacts to cacti and other 
listed species are not likely to be entirely 
"eliminated" under the proposed action, just 
minimized or mitigated. 


Special Status 
Species 


Sclerocactus Table 2-9 has been revised as requested. The FEIS has been revised throughout based 
on the most recent habitat polygons for the Sclerocactus species. Table 2-9 has been 
revised to read “mitigate,” “mitigated,” or “minimized” instead of “eliminate” or 
“eliminated.” 


030-G 22 Section 3.12.1.1.2, page 3-70. Please remove the 
sentence "Pariette cactus is currently under 5-year 
review for federal listing as endangered (USFWS 
2006c)." This no longer reflects the most current 
information. Pariette cactus is currently listed as 
threatened but was found to be "warranted but 
precluded" for uplisting to endangered. 


Special Status 
Species 


Sclerocactus Section 3.12.1.1.2 of the FEIS has been revised as requested by the commenter. 


030-G 26 Section 4.12, page 4-153: We recommend 
replacing the statement "...with the poss ble 
exception of the Uinta Basin hookless cactus 
(Sclerocactus wetlandicus) (for which an incidental 
take permit would need to be issued by the 
USFWS prior to any "take" occurring)," with "If 
occupied habitat cannot be avoided, the applicant 


Special Status 
Species 


Sclerocactus Section 4.12 of the FEIS has been revised as requested. 
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and the BLM will work with the USFWS to minimize 
and mitigate impacts to the species." 


030-G 29 Section 4.12.1.1.1.4 Pariette cactus, page 4-156. 
Please replace "previously known range" with 
"potential habitat" and recalculate the acreage 
overlap based on the Sclerocactus spp. potential 
habitat polygons. This project area overlaps small 
areas of potential habitat and some known plant 
locations of Pariette cactus. Importantly, the 
overlap comprises habitat that may be included in 
core conservation areas for the species. We are 
coordinating with your office in the development of 
these areas. Protection of these habitats, and 
particularly the core conservation areas, is 
important for the conservation and recovery of the 
Pariette cactus. As previously discussed (General 
Comments, Threatened and Endangered Plants), 
the DEIS should be revised to include a 300-foot 
buffer to protect the cacti from surface 
disturbances, and to avoid surface disturbances 
within core conservation areas. 


Special Status 
Species 


Sclerocactus “Previously known” has been revised in the FEIS to “potential” habitat as requested by 
the commenter. The FEIS has been revised throughout based on the most recent habitat 
polygon for Pariette cactus and the 300-foot avoidance and minimization buffer.  
Discussion of newly identified “core conservation areas” for this species have been 
inserted into Section 3.12 and 4.12 of the FEIS. In addition, acres of direct and indirect 
impacts to Pariette cactus core conservation areas are addressed in Section 4.12 of the 
FEIS. 


030-G 30 Section 4.12.1.1.1.4 Pariette cactus and Section 
4.12.1.1.1.5 Uinta Basin hookless cactus, page 4-
156 and 4-159:  
We are phasing out the project-specific three-year 
monitoring requirement for the Sclerocactus spp. In 
its place, we are developing a landscape-level 
monitoring program that will more accurately 
assess cumulative effects of ongoing energy 
development activities, and help us develop more 
effective recovery approaches. In addition, the 
minimum buffer needed to minimize the effects of 
surface disturbance to cacti is 300 feet. Thus, we 
recommend rewriting this section as follows:  
“Cactus surveys will be conducted within 300 feet 
of all surface disturbances, across all project areas 
within the potential habitat polygon. Project area 
disturbances outside of the potential habitat 
polygon will be evaluated by the BLM botanist for 
suitable habitat; surveys will be conducted if 
necessary. 
In cooperation with the BLM, the USFWS is 
developing a landscape-level, long-term monitoring 


Special Status 
Species 


Sclerocactus Sections 4.12.1.1.1.4 (Pariette cactus) and 4.12.1.1.1.5 (Uinta Basin hookless cactus) 
(Direct and indirect effects/Alt A/Federally listed…) of the FEIS has been revised as 
requested, however “botanist” has been changed to “Authorized Officer.” 
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program for both Sclerocactus species across their 
ranges in the Uinta Basin. As part of that program 
and to mitigate for negative impacts to cacti from 
the proposed action, the applicant will work with 
the BLM and the USFWS to contr bute to this 
monitoring effort. This contribution will be in lieu of 
the previously required project-specific three-year 
monitoring (as descr bed in Appendix B of the 
DEIS). Though the protocol is still being refined, it 
is hoped that effects of development from this and 
other projects will be better understood on a broad 
scale, allowing us to develop and implement more 
effective recovery measures for the species”. 


030-G 31 Section 4.12.1.1.1.5 Uinta Basin hookless cactus, 
page 157 and 158. Please update acreage figures 
provided in the text and Tables 4-87 and 4-88 
using the updated Sclerocactus spp. potential 
habitat polygon and use the terms "potential 
habitat, suitable habitat, and occupied habitat" 
where appropriate in place of "zone of occurrence". 


Special Status 
Species 


Sclerocactus Section 4.12.1.1.1.5 of the FEIS has been revised as requested. The FEIS has been 
revised throughout the potential habitat polygons for the two Sclerocactus species and 
the 2009 core conservation areas for Sclerocactus brevispinus. “Zone of occurrence” has 
been replaced throughout the FEIS with “potential habitat,” “suitable habitat,” or 
“occupied habitat” as appropriate. Definitions of each term are presented in the 
introduction to Section 4.12. 


030-G 32 Section 4.12.1.1.1.5 Uinta Basin hookless cactus, 
page 159. This section indicates that cactus will be 
transplanted to avoid losses of individual plants. In 
general, we do not believe transplanting cacti is an 
effective conservation measure. Thus, we 
recommend rewriting this section as follows:  
“When individual plants cannot be avoided without 
unduly constraining operations or impacting other 
sensitive resources, the applicant will work with the 
BLM and the USFWS to develop additional 
mitigation measures to prevent loss of individual 
plants. Salvage and translocation of cacti should 
only be considered as a last resort to other 
mitigation options”. 
Finally, the project area overlaps portions of 
occupied Sclerocactus wetlandicus habitat for 
which the USFWS and BLM are currently 
developing core conservation areas to further 
recovery efforts for the species. The applicant will 
work with the BLM and the USFWS to develop 
their project in a way that avoids or limits 
disturbance or impacts within core conservation 
areas.  


Special Status 
Species 


Sclerocactus Section 4.12.1.1.1.5 of the FEIS has been revised as requested. In addition, Appendix B 
has been revised to reflect the most recent conservation measures for Uinta Basin 
hookless cactus and Pariette cactus. 
The “core conservation areas” will be taken into consideration during site specific review 
when they become available. Adaptive management verbiage has been inserted to 
address this concern. 
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032-G 29 Impacts associated with access roads should be 
reduced to the maximum extent practicable, by 
utilizing transportation planning to establish proper 
road location and design and through treatment of 
unpaved roads. We further recommend that a 
project-specific Reclamation Plan be developed 
and included in the EIS. 


Transportation General A transportation plan has been added to the FEIS (as Appendix M). Impacts associated 
with access roads should be reduced by implementing the plan, which lists the following 
objectives: 


 Maximize use of the existing road system  
 Facilitate identification of roads not needed for operations  
 Construct roads to the minimum standard necessary to accommodate 


anticipated traffic and weather  
 Minimize the number of loop roads  
 Minimize the crossing of side slopes greater than 40%  
 Minimize profile grades  
 Minimize drainage crossings, with emphasis placed on drainages with 


potentially large runoff flows and floodplains 
 Meet the needs and requirements of Gasco, the BLM, Uintah and Duchesne 


counties, the State of Utah, and private surface owners  
 Incorporate environmental and resource considerations  
 Provide for inspection and maintenance activities  


A project-specific reclamation plan can be found in the FEIS in Appendix G (Plan for 
Surface Reclamation and Monitoring).  


016-O 19 The Nine Mile Canyon Backcountry Byway 
traverses part of the proposed action area, and 
plans must be made to preserve the integrity of the 
Byway.  


Transportation Nine Mile Canyon 
Backcountry Byway 


Sections 3.5 (Land Use and Transportation) of the FEIS has been revised to include a 
discussion of the Backcountry Byway designation, and defines the Nine Mile Canyon 
Backcountry Byway by road segment. Section 4.5 of the FEIS has been updated to 
clarify use of Nine Mile Canyon Road and each segments of the Backcounty Byway 
under all alternatives.  


016-O 15 Chapter 3 of the DEIS, in section 3.5.2, lists the 
Nine Mile Canyon road as a major road in the 
study area, and yet there is no mention of impacts 
to the road itself. Elsewhere in the DEIS it states 
that all traffic will come from the Uinta Basin. The 
DEIS neglects to recognize the road upgrades and 
future plans of Carbon County and Bill Barrett 
Corporation with financial assistance from 
Duchesne County and the State of Utah. These 
upgrades are designed to control the dust and 
direct water runoff away from the road. There may 
also be a hard surface applied according to plans 
discussed by Carbon County and Jones & DeMille 
Engineering in the Carbon County Nine Mile 
Canyon Road Cooperative Board meetings. This 
will make the Nine Mile road much more attractive 
to industry subcontractors and workers living in 


Transportation Nine Mile Canyon 
Road 


The transportation section (Section 4.5) and the Cumulative Impacts analysis (Section 
4.18) of the FEIS has been revised to include information regarding the reasonably 
foreseeable road improvements to Nine Mile Canyon Road, acknowledge the potential 
for increased travel along the roads by Gasco suppliers or employees and/or other 
operators, and disclose impacts from that travel. Gasco currently does not use any 
suppliers from the Price area or any area requiring traffic and transportation through Nine 
Mile Canyon. Gasco’s current access (by employees and contractors) to even the most 
southwestern areas of the project area are not from the south or through Nine Mile 
Canyon. It would be speculative for BLM to assume that Gasco’s supplier or employee 
access patterns would change, and it is impossible to make any reasonable assumptions 
about any potential traffic increases from the south as a result of any pattern change.  
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Carbon County. What the DEIS fails to recognize is 
that although all of Gasco’s workers and 
subcontractors may be located in the Uinta Basin 
at the present time, the drill pipe comes in from the 
railroad in Price and the CO2 comes from Carbon 
County. It is 73 miles from Price just to Myton 
going over Indian Canyon and through Duchesne, 
or a one-hour and twenty-minute drive. Alternately, 
it is 75 miles from Price to Myton traveling through 
Wellington and Nine Mile Canyon. Although the 
speed limit is much lower through the Canyon, it 
would still save time and gas (money) for industry 
workers to drive from Price to the project area 
through the Canyon because they won’t have to 
travel all the way to Myton before they reach the 
project area. In addition, the DEIS mentions that 
socioeconomic impacts to the Uinta Basin include 
a shortage of affordable housing and loss of 
hotel/motel accommodations for the tourism 
industry. We think it likely that project workers will 
discover the possibly lower prices and greater 
availability of housing in Carbon County and 
choose to relocate here realizing that it makes 
more economic sense. All of the projections of 
travel routes and impacts to the Nine Mile road 
need to be revised with this new information. 


021-O 7 The DEIS acknowledges that the proponent will 
use segments of the Nine Mile Canyon Road to 
access the project area under Alternative C (full 
development) (DEIS at 4-73). The DEIS also 
suggests that the proponent will use the Nine Mile 
Canyon Road under Alternative A, and perhaps 
under additional project alternatives, but is 
ultimately ambiguous about whether this will 
happen. Compare id. at 4-72 (“the Nine Mile 
Canyon Scenic Byway would experience no project 
traffic below the rim of Nine Mile Canyon [under 
Alternative A]…No project traffic would occur 
below the rim of the Gate Canyon segment of this 
byway”) with id. at 4-360 (“primary means of 
access to the project area would be via the Nine 
Mile Canyon, Sand Wash, and Wells Draw roads” 
[emphasis added]); id. at 4-96 (evaluating 
Alternative A’s impacts on recreation in Nine Mile 


Transportation Nine Mile Canyon 
Road 


Below the rim of Nine Mile Canyon (defined as beginning 1.2 miles south of the Gate 
Canyon Road/Wrinkle Road/Wells Draw Road intersection), the Nine Mile Canyon Road 
and Gate Canyon Road would not be used under any alternative other than Alternative 
C. Use under Alternative C would be limited to the access needed to develop and 
operate 98 wells. Above this intersection, Wells Draw Road would be used under all 
alternatives, to varying degrees. Sections 4.5 (Land Use and Transportation) and 
4.18.3.4 (Land Use and Transportation) of the FEIS have been revised to clarify use of 
Nine Mile Canyon Road and Gate Canyon Road under all alternatives. 
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Canyon, since “increased traffic may impact 
visitors along Nine Mile Canyon Road, Sand Wash 
Road, and other roads used to access the canyon” 
[emphasis added]). 


021-O 8 Yet, at no point in the DEIS has BLM established 
baseline conditions for traffic in Nine Mile Canyon, 
quantified the projected increase in traffic in Nine 
Mile Canyon due to the Project or evaluated the 
impacts of the Project’s traffic on historic properties 
in Nine Mile Canyon, even though BLM did just 
that in the FEIS for the West Tavaputs Project. See 
Final EIS, West Tavaputs Project at 4-231; 4-239; 
4-243–45; App. F (establishing baseline conditions, 
projecting project’s traffic and evaluating traffic 
impacts on Nine Mile Canyon).  


Transportation Nine Mile Canyon 
Road 


Section 4.5.1.1.2 of the DEIS discusses the use of Nine Mile Canyon (one section of the 
Nine Mile Canyon Backcountry Byway) under each of the alternatives. Use of Nine Mile 
Canyon Road itself would only occur under Alternative C and would be limited to the 
access needed to develop and operate 98 wells. Section 3.5 of the FEIS has been 
updated to include the baseline traffic conditions on the Nine Mile Canyon section of the 
Byway gathered as part of the West Tavaputs EIS. Section 4.5 discloses the percentage 
increase in traffic within Nine Mile Canyon under all alternatives. 


021-O 10 Nor are we reassured by an assumption 
permeating the DEIS that all of the Project’s 
traffic—from tanker trucks (oil and water) to 
maintenance and passenger trucks—will originate 
from Roosevelt and Vernal and at no point travel 
the Nine Mile Canyon Road (see e.g., DEIS at 3-
40). In short, BLM cannot avoid taking a “hard 
look” at the impact of the Project’s traffic on Nine 
Mile Canyon by relying on a bare assertion (as 
opposed to a legally binding commitment) that the 
proponent and its contractors will not use the Nine 
Mile Canyon Road. 


Transportation Nine Mile Canyon 
Road 


See response to comment 016-O-15 Please note that under the new Agency Preferred 
Alternative, Alternative F, no wells, roads, or pipelines are proposed below the rim of the 
Canyon in the ACEC. 


027-O 13 The BMPs and recommendations made by the 
Intermountain Oil and Gas BMP project should be 
reviewed and followed to the greatest extent 
possible: 
<http://www.oilandgasbmps.org/resources/vegetati
on.php> 


Vegetation Applicant-committed 
measures/mitigation 


The Intermountain Oil and Gas BMP project database was searched and 254 BMPs for 
vegetation and special-status plant species specific to Utah have been reviewed. The 
proposed mitigation in Section 4.13.2 of the FEIS for vegetation addresses most of the 
BMPs identified in the Intermountain Oil and Gas BMP Project database. Some of the 
identified BMPs would be impracticable given the time frame involved between proposed 
infrastructure (e.g., stockpiling topsoil, vegetation and rootstocks) and reclamation. These 
methods are appropriate for short-term activities that would allow for the retention and 
use of viable topsoil, biological soil crust inoculant, and vegetative plant propagules.  
The following additional BMPs have been added to Section 4.13.2 of the FEIS: 


 Mulching, soil amendments and other state-of-the-art techniques will be used 
as determined necessary on a site-specific basis to assure the highest poss ble 
re-vegetation success. 


 In areas that contain environmentally sensitive fragile soils and vegetation, the 
operator may be required to perform special measures such as mulching, 
erosion fencing, use of erosion fabric, etc., per the direction of the AO, to 
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stabilize any disturbed areas and ensure the re-establishment of long-term 
perennial vegetation. 


 Inter-seeding (i.e., seeding into existing vegetation), secondary seeding, or 
staggered seeding may be used as determined necessary on a site-specific 
basis to accomplish revegetation objectives. 


 Vegetation removed from short-term surface-disturbance areas will be spread 
over the disturbed site to capture native seed and facilitate revegetation. 


027-O 10 Gravel is being required for use in roads yet is a 
known carrier of seed of invasive and other 
undesirable plant species. The impact of bringing 
large amounts of gravel into the area for roads is 
potentially an explosion of invasive species. This 
requirement needs more careful analysis and 
restrictions.  


Vegetation Invasives In Chapter 2, Table 2-1, page 2-12, the DEIS states that “Gasco would treat project-
related weeds as required by all applicable regulations.” In addition, the analysis in 
Chapter 4 of the DEIS assumes weed invasion potential from road development including 
construction equipment, other vehicles, erosion control and revegetation materials, 
gravel, OHVs, etc. See Sections 4.13.1.1.2, Noxious and Invasive Weeds, and 4.13.2, 
Mitigation. 


027-O 11 Reclamation monitoring should occur for at least 
five to seven years rather than three years. If the 
first year efforts do not succeed as they very 
commonly do not, three years would be a 
completely inadequate timeframe. Furthermore, 
the applicant should be responsible for proper 
reclamation and mitigation throughout the 45+ year 
expected period of its involvement in the area.  


Vegetation Reclamation Reclamation monitoring would not be limited to three years. The commenter may be 
confusing avoidance and minimization monitoring requirements for special status plant 
species as presented in the DEIS (the 3-year monitoring requirement is no longer valid). 
Reclamation and monitoring requirements identified in Section 2.2.9.4, Section 4.13.2, 
and Appendix G (Section G.4, bullet 4) of the DEIS indicate that monitoring would occur 
on an annual basis or as determined by the AO throughout the life of the project. 


027-O 12 Non-indigenous species should NOT be used in 
reclamation efforts whatsoever, including any so-
called "sterile" hybrid seed (which are proving to in 
fact be fertile at least at a certain level). 
Reclamation efforts in general should follow 
<http://www.oilandgasbmps.org/resources/reclama
tion.php>. Note comments about preserving and 
salvaging sufficient topsoil as an integral part of the 
reclamation plan, and comments concerning 
erosion control.  


Vegetation Reclamation As stated in Section 2.2.6.1 of the DEIS, all seed mixtures would be accepted and 
approved by the AO. Native plant seed can require longer time periods to develop 
sufficiently to provide erosion control, habitat structure, and other ecological functions. 
Where native species are not appropriate for erosion control, weed exclusion, or habitat 
development, desirable non-native species may be used.  
The BMPs included in Section 4.13.2 and Appendix G are standard BMPs. As 
suggested by the commenter, the Intermountain Oil and Gas BMP project database 
was searched and 254 BMPs for vegetation and special-status plant species specific 
to Utah have been reviewed. The proposed mitigation in Sections 4.13.2 of the FEIS 
for vegetation addresses most of the BMPs identified in the Intermountain Oil and Gas 
BMP Project database. Stockpiling topsoil is proposed as a BMP in Section 2.2.6.1. 
However, some of the BMPs listed in the Intermountain Oil and Gas BMP project 
database would be impracticable given the time frame involved between proposed 
infrastructure (e.g., stockpiling topsoil, vegetation and rootstocks) and actual 
reclamation. These BMPs would be appropriate for short-term activities that would 
allow for the retention and use of viable topsoil, biological soil crust inoculant, and 
vegetative plant propagules.  
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The following additional BMPs have been added to Section 4.13.2 of the FEIS: 
 Mulching, soil amendments, and other state-of-the-art techniques will be used 


as determined necessary on a site-specific basis to assure the highest poss ble 
revegetation success. 


 In areas that contain environmentally sensitive fragile soils and vegetation, the 
operator may be required to perform special measures such as mulching, 
erosion fencing, use of erosion fabric, etc., per the direction of the AO, to 
stabilize any disturbed areas and ensure the re-establishment of long-term 
perennial vegetation. 


 Inter-seeding (i.e., seeding into existing vegetation), secondary seeding, or 
staggered seeding may be used as determined necessary on a site-specific 
basis to accomplish revegetation objectives. 


 Vegetation removed from short-term surface disturbance areas would be 
spread over the disturbed site to capture native seed and facilitate revegetation. 


020-O 22 The DEIS briefly acknowledges that potential direct 
impacts [from project development] would include 
artificial light and associated sky glow from night 
lighting required for night-time drilling. This would 
be of particular concern in the high-recreation-use 
areas of the Nine Mile Canyon SRMA and the 
Green River corridor near the river floating put-in at 
Sand Island. Night lighting would degrade scenic 
quality by introducing intrusive, artificial lighting into 
an otherwise unlit natural landscape.‖ (DEIS at 4-
253 to -254) This is the only time these impacts are 
mentioned in the visual resources section. The 
DEIS does not attempt to quantify these impacts or 
compare and disclose the differences between 
alternatives to this important aspect of visual 
resources. 


Visual 
Resources 


General The FEIS has been revised to include a qualitative discussion of the impacts of night 
lighting for each alternative in Sections 4.14, Visual Resources.   
Also as noted on page 4-261, bullet point No. 3 in Section 4.14.3, Mitigation, of the DEIS: 
“Night-lighting and light pollution skyglow impacts would be reduced as feasible by using 
only the minimal lighting required for safety and security, installing lights at the minimal 
heights required, and installing hoods on lights to reduce light diffusion, as possible 
without conflicting with other laws.” 
In addition, Alternative F, the new Agency Preferred Alternative, would not include wells 
below the rim of Nine Mile Canyon or within 0.5 mile or line-of-sight, whichever is less, of 
the Green River. 


020-O 29 The Gasco DEIS erroneously relies on the VRM 
classes in the Vernal RMP for its discussion and 
analysis of project area‘s visual resources and the 
potential impacts from the proposed development 
and alternatives to those resources. BLM did not, 
however, prepare a new visual resource inventory 
as part of the RMP process, as required by 
FLPMA. BLM has recognized the Vernal RMP‘s 
shortcomings, along with all the other RMPs 
finalized in 2008, and recently contracted to have 
the missing inventories completed. Personal 
communication with Rob Sweeten, BLM Visual 


Visual 
Resources 


General The DEIS incorporates VRM classes into its analysis, but does not rely on them for its 
description of the affected environment or to determine environmental consequences. 
Sections 3.14 and 4.14 of the DEIS document four Key Observation Points (KOPs) as 
the basis of much of the visual resources analysis. In addition, three more KOPs have 
been documented in the FEIS, per public comments.  
FLPMA states under Sec. 201 [43 USC 1711] that “the Secretary shall prepare and 
maintain on a continuing basis an inventory of all public lands and their resource and other 
values (including, but not limited to, outdoor recreation and scenic values), giving priority to 
areas of critical environmental concern. This inventory shall be kept current so as to reflect 
changes in conditions and to identify new and emerging resource and other values.”  
Please note that the inventory for the Vernal FO RMP ROD (2008) is outside the scope 
of this project. FLPMA states that “the preparation and maintenance of such inventory or 
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Resources Program Lead (Oct. 2010). The Vernal 
inventory is scheduled to be completed by August 
2011. 
Its findings must be incorporated into the Gasco 
EIS, preferably as part of a supplemental DEIS to 
allow the public to review and comment on BLM 
information and analysis. 


the identification of such areas shall not, of itself, change or prevent change of the 
management or use of public lands.” Therefore, that inventory will be subject to the valid 
existing leases being proposed for development in this EIS. 


020-O 30 This new inventory must also take into account 
Secretarial Order 3310 which sets forth a 
presumption that lands with wilderness character 
will be managed to protect those values until BLM 
conducts a plan amendment or other land use 
planning action. Secretarial Order § 4. See also 
BLM Manual H-8410-1.III.A.5 (Sensitivity Level 
Analysis, Special Areas). The Order establishes 
that management of wilderness characteristics is a 
high priority for BLM and directs the agency to 
protect wilderness characteristics through land use 
planning and project-level decisions unless the 
BLM determines, in accordance with this Order, 
that impairment of wilderness characteristics is 
appropriate and consistent with other applicable 
requirements of law and other resource 
management considerations. 


Visual 
Resources 


General Any decision for this EIS will be in accordance with current policy.  
Lands with wilderness character are considered in Section 4.17, Wilderness 
Characteristics, of the DEIS and Section 4.18 of the FEIS. 


029-I 2 In addition Desolation Canyon, because of its 
remoteness, has ambient light pollution. Any 
approved operations must control light at the 
drilling site and traffic accessing the site. These 
two requirements are not unreasonable, and 
frankly are rather simple to achieve. 


Visual 
Resources 


General As stated in the DEIS on page 4-261, in Section 4.14.3, Mitigation: “Night-lighting and 
light pollution skyglow impacts would be reduced as feas ble by using only the minimal 
lighting required for safety and security, installing lights at the minimal heights required, 
and installing hoods on lights to reduce light diffusion, as possible without conflicting with 
other laws.” 


020-O 32 BLM‘s Visual Resource Contrast Rating Manual 
provides that key observation points should be 
located at the most critical viewpoints, and [f]actors 
that should be considered in selecting Key 
Obervation Points (KOPs) are: angle of observation, 
number of viewers, length of time the project is in 
view, relative project size, season of use, and light 
conditions (BLM Manual H-8431-1.II.C.). Taking 
these factors into account, BLM should have 
identified a KOP on Horse Bench in Carbon County, 
or a similar location that takes into account the 
impacts of development alongside and in the vicinity 


Visual 
Resources 


KOPs Three more KOPs, one located on the Sand Wash Road and two on Wrinkle Road, 
were added to the visual impacts analysis in Section 4.14 Visual Resources of the 
FEIS.  
Horse Bench is remote and, based on the resource analysis criteria from BLM Manual 
Handbook 8431-1 Visual Resource Contrast Rating, would not be critical to impacts 
analysis because it is not heavily used. The distance of Horse Bench from the project 
area was also a factor used in rejecting its consideration. Horse Bench is several miles 
from proposed development areas within the project area. Heat shimmer and 
atmospheric haze and dust would obscure many visual impacts.  
The Wild Horse Bench KOP analysis included (as KOP 4) in the DEIS shows that the 
viewing distances would sufficiently obscure long-term project impacts, though the 
short-term placement of drilling rigs would be visible. Long-distance, remote, 
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of the remote Wrinkle Road. Development on this 
road could significantly impact the undisturbed vistas 
currently seen looking north from Horse Bench. A 
KOP should also be located to analyze project 
impacts to recreationists traveling on Wrinkle Road 
and Sand Wash Road, the two main dirt roads used 
by recreationists accessing the Desolation Canyon 
stretch of the Green River via the Sand Wash put-in. 


recreation-type views are represented by the Wild Horse KOP and can generally be 
applied to this other area (Horse Bench) because the conditions are similar.  
Finally, Horse Bench is no longer access ble as per the West Tavaputs ROD which states 
on page 3, “Horse Bench, Jack Canyon, Jack Ridge, and Cedar Ridge roads will be 
gated within 6 months of signing this ROD. Use of these roads will be limited to those 
granted administrative access by the Bureau of Land Management (BLM). Bill Barrett 
Corporation (BBC) and other operators will be required to maintain and lock gates for the 
life of the project (LOP). The selection of actual sites and the color and design of the 
gates will be determined on a site-specific basis by the BLM." 


020-O 33 Also, BLM‘s Visual Resource Contrast Rating 
Manual strongly recommends that agency staff 
prepare visual simulations to evaluate a particular 
project‘s impacts. BLM Manual H-8431-1.II.D. 
Inexplicably, BLM did not prepare such simulations 
to support the Gasco DEIS. Given the scope of 
development and numerous sensitive resources 
that will be adversely impacted (e.g., Desolation 
Canyon wilderness character area, Lower Green 
River suitable river segment, numerous ACECs, 
etc.), this simulation should be prepared and the 
results shared in the supplemental DEIS. 


Visual 
Resources 


Simulations BLM considered the quality of visual resources in the project as directed by BLM Manual 
Handbook 8431-Visual Resource Contrast Rating II.D. Prepare Visual Simulations, and 
determined that a visual analysis using select KOPs would be adequate to disclose 
impacts to visual resources. Ninety-two percent of the project area is located in VRM 
Management Classes III and IV where the level of change to the characteristic landscape 
can be moderate to high. Please note that this is a programmatic type analysis, and that 
visual simulations are more suitable for site specific projects. As descr bed in Chapter 2 
of the DEIS, before approving an APD, the BLM would conduct an on-site visual resource 
review to determine the appropriate site-specific mitigation measures to ensure that the 
proposed activities would comply with the VRM class objectives for the area or that 
impacts are minimized.  


020-O 31 The DEIS asserts that development on leases 
issued pre-2008 (and thus before the Vernal RMP 
was finalized) would not be required to meet higher 
VRM management standards (e.g., VRM II). (DEIS 
at 4-255) This is incorrect. The fact that 
development cannot be outright precluded on a 
pre-existing lease does not mean BLM cannot 
require compliance with appropriate, current 
requirements. In fact, BLM regulations expressly 
permits BLM to implement reasonable measures 
as may be required by the authorized officer to 
minimize adverse impacts to other resource 
values, land uses or users not addressed in the 
lease stipulations at the time operations are 
proposed. To the extent consistent with lease 
rights granted, such reasonable measures may 
include, but are not limited to, modification to siting 
or design of facilities 43 CFR 3101.1-2 (surface 
use rights). 


Visual 
Resources 


Vernal FO RMP 
Plan conformance 


The statement in question, “The VRM Class II objectives would not apply to impacts from 
those leases granted prior to the current RMP because the RMP recognized valid 
existing rights and did not impose new restrictions on those rights,” has been removed 
from the FEIS. 
As described in Chapter 2 of the DEIS, before approving an APD, the BLM would 
conduct an on-site visual resource review to determine the appropriate site-specific 
mitigation measures to ensure that the proposed activities would comply with the VRM 
class objectives for the area or that impacts are minimized.  


032-G 81 The preferred alternative also proposes 223 acres 
of disturbance in 100-year floodplains, including 48 


Water 
Resources 


Floodplains Alternative F, the new Agency Preferred Alternative, avoids development in 100-year 
floodplains, as well as in wetlands and riparian areas. See Section 2.7 of the FEIS. 
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well pads and 8.4 miles of road. This disturbance 
includes well pad construction in the floodplain of 
the Green River as well as other floodplains that 
have been identified as critical flood potential 
areas. Well pad construction in floodplains is a 
serious risk that should be avoided, particularly 
due to the potential for flood damage to well-heads 
and associated production equipment that could 
result in leaks or spills of toxic materials to 
waterbodies. Given the capabilities of directional 
drilling technologies, well pad construction in 
floodplains or riparian areas should be considered 
an unacceptable risk. 


010-I 5 Seeps and springs were not shown on the Project 
Maps. 


Water 
Resources 


General Known seeps and springs in the project area have been added to Map 29 in the FEIS.  


032-G 6 Groundwater resources in the project area have 
not been adequately characterized in the DEIS to 
enable an assessment of the potential for impact to 
groundwater quality. All groundwater that has not 
been exempted through the aquifer exemption 
process and meets the definition of underground 
source of drinking water (USDW) at 40 CFR 144.3 
is protected under the Safe Drinking Water Act. 
The brief description of the three principle aquifers 
in the project area indicates that there may be 
USDWs in the area of Gasco’s proposed 
development; in particular, the DEIS notes that the 
Uinta-Animas aquifer contains fresh water in some 
areas. However, very little information is provided 
in the document regarding the location or depth of 
USDWs. In order to accurately assess the potential 
impacts of the proposed project, the EIS must 
provide substantially more detail characterizing 
groundwater resources, including delineating the 
depth of all USDWs in the project area, and 
providing the quality of these aquifers in terms of 
total dissolved solids for each specific zone. EPA 
considers surface impoundment of produced water 
from oil and gas development as a potentially 
significant risk to groundwater and surface water. 
Therefore, adequate groundwater characterization 
is of special concern for the area underlying the 
proposed site of the evaporation pond complex. 


Water 
Resources 


Groundwater Several additional studies have been reviewed and the following information has been 
added to the FEIS in Section 3.15.2.  


 Nearest available cross-section 
 Information on location of saline aquifers 
 Locations of water users 
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032-G 7 Although there are no Sole Source Aquifers or 
Utah Drinking Water Source Protection Zones 
underlying the project area that would be at risk 
from the activities proposed, EPA is concerned that 
there still may be potential to impact public or 
private water supplies. The EIS should provide 
available location and other information regarding 
Public Water Supply wells or springs or private 
(domestic or stock) water wells or springs in the 
project area. This includes Tribal wells and springs 
and should include the alluvium along the Green 
River. 


Water 
Resources 


Groundwater Additional data on water users in the area have been added to Section 3.15. This 
information is derived from the Utah Division of Water Rights and indicates the location, 
owner, use type, and source of both surface and groundwater users. Well depths and 
water quality have been added for the few wells available. A disclosure has also been 
added to Section 4.15.1 as to whether this lacking information “is essential to a reasoned 
choice among and the overall costs of obtaining it are not exorbitant” and an explanation 
of the relevance of the missing information to the analysis. 
Analysis of the potential impacts to these known water users has been added to Section 
4.15. Section 4.15.1.1.1.2 of the FEIS discusses the cumulative impacts to aquifers.  
A Long Term Monitoring Plan for Water Resources has been prepared and referenced in 
Section 4.15.2, and in part details monitoring requirements for known water users in the 
area. This plan was based on the plans developed for the West Tavaputs EIS. The plan 
has been added as Appendix O of the FEIS. 


032-G 8 EPA disagrees with the determination in the DEIS 
that impacts to groundwater need not be discussed 
because they are “effectively eliminated, reduced, 
or mitigated” (pg. 4-264). The potential for 
significant impacts to water resources exists during 
all project stages, including drilling, well pad 
construction, production, hydraulic fracturing, 
produced water disposal, and fresh water 
withdrawal. EPA does not believe that deferring a 
detailed groundwater evaluation to the site-specific 
well reviews provides a complete analysis of 
potential cumulative environmental impacts to the 
aquifers. Further, we believe that the potential for 
groundwater impacts from leaks or spills from the 
water evaporation facilities (WEF) should be 
addressed in the EIS. 


Water 
Resources 


Groundwater A more detailed analysis to support the conclusion mentioned in the comment has been 
added to Section 4.15.1.1.1.2 of the FEIS. This analysis includes the following 
components: 


 The specific requirements for construction and leak detection of surface 
facilities, and cementing and casing requirements for drilling 


 The current knowledge of the depth of saline groundwater in the general project 
area 


 The Mitigation and Monitoring plans that have been produced and added to the 
FEIS (Section 4.15.2) 


 The shallow depth of fresh water wells in the area 
 The depth of the target zones for hydraulic fracturing and production and the 


typical separation from fresh water resources 
 The cumulative impacts of the project on aquifers 


032-G 9 EPA is pleased to see the discussion of 
“suggested” or “encouraged” mitigation measures 
which the approving officer could require at the 
time of APD approval (pg. 4-264) and the 
discussion of protective drilling practices (Sections 
2.2.2.3 and 2.2.2.4). These measures, if fully 
implemented, would provide effective mitigation of, 
for example, potential migration of production fluids 
away from the production zone during well drilling, 
completion, and production. However, it is unclear 
to what extent such mitigation will occur. Mitigation 
measures to protect groundwater should be clearly 
descr bed in the EIS and required in the ROD. 
Monitoring is also critical to document impacts 


Water 
Resources 


Groundwater The Long-term Monitoring Plan for Water Resources has been prepared and referenced 
in Section 4.15.2 of the FEIS. The plan was drafted to ensure that impacts on water 
quality from the project are minimized and follow the example developed for the West 
Tavaputs FEIS. The plan is included as Appendix O of the FEIS. 
A determination as to which mitigation measures will be carried forward into the ROD is 
predecisional and cannot be made at this time. However, historically in the Vernal FO, 
the majority of mitigation measures applicable to a selected alternative have been carried 
forward into the decision. 
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during oil and gas development. A complete 
monitoring plan and program to track surface water 
or groundwater impacts as drilling and production 
operations occur should be included in the EIS. 


032-G 46 The DEIS does not identify existing or potential 
public or private drinking water supplies in the 
Gasco project area, nor aquifer zones that are 
USDWs under the Safe Drinking Water Act. The 
document indicates that this information will be 
collected during site-specific reviews at the APD 
stage. Deferring the evaluation of impacts to 
potential or existing drinking water supplies to the 
review of each well in the APD does not provide 
the opportunity for public comment, nor does it 
provide analysis of cumulative environmental 
impacts to the aquifers. 


Water 
Resources 


Groundwater See response to comment 032-G-7. 


032-G 47 The EIS should include a discussion of the viability 
of water-bearing formations as underground 
sources of drinking water (USDW). USDWs include 
not only those formations that are presently being 
used for drinking water, but also those that can 
reasonably be used in the future. In general, this 
includes aquifers with TDS less than 10,000 mg/L 
and with a quantity of water sufficient to supply a 
public water system. Aquifers are presumed to be 
USDWs unless they have been specifically 
exempted or if they have been shown to fall 
outside the definition of USDW (e.g., over 10,000 
mg/L TDS). Are there any fresh water 
zones/USDWs under the project area? What is 
known about the depth to and water quality of the 
fresh water zones/USDWs? We recommend using 
existing information to descr be the resource (Utah 
Geologic Survey, USGS reports, geologic logs, 
etc.). Relevant information to disclose in the EIS 
includes: maps of the aquifers in the project area, 
formation names and depths, a table or graphic of 
hydrostratigraphic units, local outcrops of the 
aquifer, chemistry of the formation water (including 
TDS), well yield data for water-bearing formations, 
recharge areas for the aquifers, mineral zones to 
be developed in relation to aquifers/aquitards, etc.  


Water 
Resources 


Groundwater  Several additional studies have been reviewed and the following information has been 
added to the FEIS in Section 3.15.2. With respect to the items listed in the comment: 


 Maps of aquifers in the project area—No areal maps of freshwater aquifers in 
the project area were identified in the available literature.  


 Formation names and depths—This information has been added to Section 
3.15.2 of the FEIS.  


 Graphic of hydrostratigraphic units—This information has been added to 
Section 3.15.2 of the FEIS.  


 Local outcrops of the aquifer—No locations of outcrops of fresh water aquifers 
were identified in the available literature. 


 Chemistry of the formation water—Water chemistry for two wells in the project 
area have been added to Section 3.15.2.  


 Well yield data for water-bearing formations—No well yield data have been 
identified for any fresh water aquifers. 


 Recharge areas for the aquifers—No fresh water aquifers were identified. 
Mineral zones to be developed in relation to aquifers/aquitards—A generalized cross 
section (located just north of the project area) has been included in Section 3.15.2 of the 
FEIS. Although this does not show fresh water aquifers (as none were identified) it does 
identify the estimated depth to saline groundwater. Additional review will occur at the site 
specific level and necessary protection measures will be implemented at that time. 
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032-G 48 The EIS should characterize current and 
anticipated uses of the project area groundwater 
resources. Who is using the groundwater resource 
now, and what is the expected future use? Provide 
a list and map of water rights and users in the area 
and within 1 mile of the project boundary, 
including: wells and springs related to public water 
supplies, domestic and stock uses; Tribal wells and 
springs; and wells and springs in the alluvium 
along the Green River. This description should 
include the depth of the wells, the formations they 
are producing from, and the quality of the water 
being used currently in the area. If there are users, 
how will the quality be monitored to detect impacts 
from the project?  


Water 
Resources 


Groundwater See response to comment 032-G-7. 


032-G 49 The EIS should assess the potential impacts of the 
proposed project. What is the potential for changes 
in the volume, storage, flow and quality of 
groundwater in light of the data obtained from the 
characterization of groundwater resources and 
groundwater use?  


Water 
Resources 


Groundwater Potential impacts to the volume, storage, flow, and quality have been expanded in 
Section 4.15.1. Although additional data on existing water users in the area have been 
obtained and incorporated into Section 3.15.2, there remains a lack of site-specific 
hydrologic data, and therefore the impacts discussed are necessarily generalized based 
on the available published data for the area. This provides a basis for a programmatic 
estimation of the cumulative effects of drilling the wells in the project area. Additional 
review will occur at the site specific level and necessary protection measures will be 
implemented at that time. 


032-G 50 The EIS should descr be alternatives and 
mitigation measures necessary to prevent or 
reduce the identified impacts. What actions have 
been considered to: a) avoid impacts to 
groundwater, b) limit the degree or magnitude of 
impacts to groundwater, c) reduce impacts by long 
term maintenance, d) repair or restore groundwater 
resource, and e) compensate for groundwater 
impacts by replacement or substitution?  


Water 
Resources 


Groundwater Specific mitigation measures have been added to Section 4.15.2 of the FEIS to prevent 
or reduce impacts to groundwater. In addition, the Long-term Monitoring Plan for Water 
Resources has been prepared and is referenced in Section 4.15.2 of the FEIS. This plan 
was based on the plans developed for the West Tavaputs EIS. The plan has been added 
as Appendix O of the FEIS. 


032-G 51 BLM Utah has developed an excellent policy for 
the protection of groundwater associated with oil 
and gas leasing, exploration and development 
(BLM Instruction Memorandum No. UT 2010-055). 
The purpose of the Instruction Memorandum (IM) 
is to enhance the existing process for the 
continued protection of all usable groundwater 
zones (< 10,000 mg/L as defined in Onshore Oil 
and Gas Order No. 2) associated with oil and gas 
exploration and development. We appreciate that, 


Water 
Resources 


Groundwater The language from UT 2010-055, Protection of Ground Water Associated with Oil and 
Gas Leasing, Exploration and Development has been expanded in Section 4.15.1.1.1.2 
of the FEIS, particularly that from Attachment H (BLM Utah Ground Water Protection 
Template Language Recommended for Oil and Gas Development NEPA Documents), 
which clarifies the site-specific requirements under BLM policy and the 
enforcement/review powers of BLM.  
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although the DEIS was largely completed prior to 
finalization of the IM, much of the substance of this 
policy was included. However, we recommend that 
the EIS incorporate the entire UT 2010-055 IM. 
This is especially important due to the fact that 
most wells in the project area will undergo 
hydraulic fracturing of the producing zone, thereby 
potentially posing a risk of contamination to any 
nearby USDW. Because the IM does not address 
groundwater protection related to evaporation 
ponds in detail, particular attention should be paid 
to identifying and mitigating potential impacts from 
the WEF in the EIS. 


032-G 52 A monitoring plan and program should be in place 
to track any groundwater impacts as drilling and 
production operations occur. Monitoring should be 
conducted during all project phases, including: 
background conditions before construction begins; 
during project implementation, including 
construction, production, and produced water 
disposal; and after project termination. This is 
especially pertinent to the existing wells and 
springs and near the proposed WEF. We 
recommend that the “Long-Term Plan for 
Monitoring of Water Resources” developed for the 
West Tavaputs Plateau Natural Gas Full Field 
Development Plan (West Tavaputs) Final EIS be 
used as a guide in developing a monitoring plan for 
Gasco. Particularly critical components of the plan 
include baseline monitoring, inclusion of organic 
parameters in the monitoring suite, public 
disclosure of monitoring data, and discussion of 
mitigation measures to be employed if monitoring 
results in identification of impacts. 


Water 
Resources 


Groundwater See response to 32-G-9. 


032-G 53 EPA is encouraged that BLM believes groundwater 
impacts from the proposed project can be 
prevented through implementation of mitigation 
measures. We commend BLM’s effort to protect 
fresh water through the best management 
practices (BMPs) described in Section 2.2.2.3 Well 
Drilling, including specifications for steel casing 
and cementing. However, we recommend that 
these well drilling practices be clearly identified in 


Water 
Resources 


Groundwater A Long-term Monitoring Plan for Water Resources has been prepared and referenced in 
Section 4.15.2 of the FEIS. This plan was based on the plans developed for the West 
Tavaputs EIS and includes measures to protect groundwater. The plan has been added 
as Appendix O of the FEIS. 
Requirements for leaching procedures have not been specifically added, as these 
requirements would be specified at the time of evaporative pond closure and are 
regulated by UDOGM. The UDOGM requirements for pond closure have been added to 
the FEIS in Section 4.15.2. 
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the list of mitigation measures. Additional 
mitigation measures beyond those descr bed in the 
DEIS may also be appropriate for the proposed 
project; the EIS should clearly identify all relevant 
and reasonable mitigation measures to protect 
groundwater sources. We recommend that BLM 
may want to consider incorporating some 
additional mitigation measures that were included 
in the West Tavaputs Final EIS, including Toxic 
Characteristic Leaching Procedure testing. The 
ROD should clearly describe all mitigation 
measures that will be required. 


032-G 60 There are currently serious questions about 
whether the process of hydraulic fracturing could 
potentially result in groundwater impacts. 
Additionally, some hydraulic fracturing compounds 
contain materials that could be harmful if released 
to fresh water sources. The EIS should 
acknowledge and discuss this potential for impact. 
An analysis of the management of the fracturing 
fluids should be provided in the EIS, including the 
toxicity and fate of these fluids, with a focus on 
avoiding surface spills or leaks of these fluids from 
the reserve pits. Hydraulic fracturing of any 
production zones near fresh water zones should 
not be considered. This includes fracturing 
production zones that are not adequately isolated 
from fresh water aquifers with zones of low 
permeability that would prevent fluid and gas 
migration. 


Water 
Resources 


Groundwater  Full details of the fracturing fluids to be employed have been added to Section 2.2.2.4 of 
the FEIS, in addition to details about the hydraulic fracturing (frac) process itself, which 
uses a closed loop system. 
Based on this information, a detailed analysis of the risk to fresh water aquifers 
associated with fracturing has been added to Section 4.15. The analysis incorporates the 
following components: 


 Low toxicity of frac fluids to be used and the closed-loop frac process 
 Vertical separation between any target production zones and potential fresh 


water aquifers 
 Mitigation and monitoring measures that would be implemented. These include 


the Long-term Monitoring Plan for Water Resources, which has been prepared 
and referenced in Section 4.15.2 of the FEIS. The plan is included as Appendix 
O of the FEIS. 


019-I 2 Compliance with “all applicable agency policies, 
operating guidelines, and BMPs” is trivial when 
compared to the laws of the United States. Any 
and all road construction associated with the 
Gasco - Uinta Basin Natural Gas project must 
comply with the Federal Water Pollution Control 
Act (known as the Clean Water Act or CWA) and 
the Wild and Scenic Rivers Act regardless of any 
“Gold Book” direction. 


Water 
Resources 


Surface water The FEIS in Section 4.15.1.2.1.2 Surface Water Quality has been updated to clearly state 
that the project would comply with Utah Water Quality Standards and the Clean Water 
Act. Impacts to Wild and Scenic Rivers are discussed in Section 4.11 Special 
Designations of the DEIS and FEIS. 


019-I 3 Road construction harms the natural resources on 
public land more than any other development 
activity. This definitely includes temporary roads. 


Water 
Resources 


Surface water Thank you for your comment. The article referenced applies to logging roads on USFS-
managed lands and was not found to be directly applicable to the project area or 
Proposed Action. However, the statistical analysis of water quality change associated 
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Even obliterated temporary roads continue to 
pump sediment into streams for four to six years 
after they are obliterated. Please read “Temporary 
Roads are L ke Low Fat Ice Cream” by George 
Wuerthner, 3-17-09. The link to this article is at: 
<http://www.newwest.net/topic/article/temporary_ro
ads_are_like_low_fat_ice_cream/C564/L564/>. 


with oil and gas development, including temporary roads, in the Pariette Draw watershed 
has been added to the FEIS in Section 4.15.1.1.2.2, Surface Water Quality. 


019-I 4 I will expect the FEIS to disclose the mitigation 
measures (and past mitigation effectiveness) 
needed to eliminate all road-derived sediment that 
might enter the Lower Green River or its 
tributaries. 


Water 
Resources 


Surface water An analysis of water quality change in Pariette Draw between the years of 1993 and 
2010 has been added to the FEIS in Section 4.15.1.1.2.2 Surface Water Quality. During 
this period the number of wells in the watershed increased from 423 to 2,609. This 
analysis demonstrates the effectiveness of current laws and regulations regarding oil and 
gas development in the project area.  


020-O 12 The alternatives analyzed in the Gasco DEIS will 
result in violations of the Clean Water Act (CWA), 
which the BLM cannot approve. Currently, Nine 
Mile Creek and Pariette Draw are found on Utah‘s 
2006 303(d) list of impaired waters. (See DEIS at 
3-111). The BLM acknowledges that every action 
alternative will increase various water 
contaminants in these two water bodies that will 
further exceed CWA standards. (See id. at 4- 263, 
268 [discussing increased sediment loading in both 
streams that will result from this project and how 
impacts might vary in degree but the effects are 
the same]). Pariette Draw is impaired for total 
dissolved solids, among other things, and Nine 
Mile Creek is impaired because of temperature. 
(Id. at 3-111). The sedimentation that this project 
will contribute to those streams will elevate total 
dissolved solids in the Pariette Draw and increase 
temperature in Nine Mile Creek. See, e.g., 
Geoffrey C. Poole and Cara H. Berman, Pathways 
of Human Influence on Water Temperature 
Dynamics in Stream Channels, EPA, available at 
<http://www.krisweb.com/biblio/gen_usepa_poolee
tal_2000_pathways.pdf> (attached as 10) 
(discussing how sedimentation can lead to 
elevated stream temperature); Sheila Murphy, 
General Information on Solids, City of Boulder/U.S. 
Geologic Survey Water Quality Monitoring, 
http://bcn.boulder.co.us/basin/data/NEW/info/TSS.
html (Apr. 23, 2007) (explaining that soils 
erosion—sedimentation—increases total dissolved 


Water 
Resources 


Surface water Additional summary of impairments and TMDL results for Pariette Draw and Nine Mile 
Creek (TDS, boron, and selenium) have been added to Section 3.15.3.3 of the FEIS. 
Pariette Draw is not impaired for sediment and the TMDL does not allocate sediment 
load reductions. Rather, the Pariette Draw TMDL and impairment listing address total 
dissolved solids (TDS). TSS, not TDS, is the best indicator of sedimentation. Surface 
disturbance, including oil and gas development, has not been identified in the TMDL as a 
major source of TDS. Further, the USGS determined that land disturbance associated 
with oil and gas development in the Upper Colorado River Basin was not a statistically 
significant factor in predicting dissolved solids in local surface waters (Buto et al. 2010). 
This finding is supported by a conceptual model of dissolved solids transport also 
developed by the USGS (Kenney et al. 2009: Figure 2). However, the USGS study 
acknowledges that the model has limitations due to a limited data set in a very large river 
basin. To accommodate this uncertainty, a long-term monitoring plan has been included 
as additional potential mitigation for water quality impacts (Appendix O of the FEIS). The 
plan provides additional assurance that the project would not contribute to exceedances 
of water quality standards in receiving waters. 
A more detailed discussion of major transport pathways associated with all water quality 
impairments in Nine Mile Creek and Pariette Draw has been added to Section 3.15.3.3 of 
the FEIS.  
The primary sources of salinity and boron in the watershed are irrigation and natural 
background sources. Additional discussion on this topic is provided in the FEIS. The 
selenium impairment in Pariette Draw is caused by agricultural practices and natural 
sources. The project area does not overlap formerly irrigated lands in the watershed and 
proposed surface disturbance would therefore not exacerbate existing selenium runoff in 
the watershed. Furthermore, the selenium impairment occurs primarily during low flow 
periods rather than during storm or runoff events. This suggests that surface disturbance, 
the only mechanism by which the project would affect water quality in the area, is not an 
important pathway for selenium transport to surface waters. Additional discussion on this 
topic is provided in Section 4.15.1.1.2.2 of the FEIS. 
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solids in a stream). The Gasco DEIS does not 
disclose that this project will lead to exceedances 
of state water quality standards established under 
the CWA, something that FLPMA prohibits and that 
NEPA requires the BLM to disclose. The BLM must 
require development practices that do not 
contribute to any exceedances of water quality 
standards in the Pariette Draw and Nine Mile 
Creek. 


Although Pariette Draw and Nine Mile Creek are not impaired due to sediment (TSS), a 
statistical analysis of changes in water quality following development of 3,000 wells in the 
Pariette Draw watershed between 1993 and 2007 was used to further evaluate impacts 
to water quality in the area, including TSS. The regression analysis indicates that oil and 
gas development has not resulted in a statistically significant increase in TSS values in 
Pariette Draw. These results are reported in Section 4.15.1.1.2.2 of the FEIS. 
A discussion of stormwater permitting requirements and compliance with the Pariette 
Draw and Nine Mile Creek TMDLs and Utah Water Quality Standards has been added to 
Section 4.15.1.1.2.2 in the FEIS. 
Finally, a monitoring plan has been drafted to ensure that impacts on water quality from 
the project are minimized. The plan has been added as Appendix O of the FEIS. 


030-G 36 Sections 4 4.15.2, page 4-284. We recommend 
that Gasco adopt all of these mitigation measures, 
as applicant committed conservation measures. 


Water 
Resources 


Surface water Thank you for your comment. Please be aware that Gasco has not yet agreed to these 
proposed mitigation measures as applicant-committed measures. However, BLM retains 
the authority to require that these mitigation measures be implemented through their 
inclusion in the ROD, even if the Proponent does not agree to them as applicant-
committed measures. Accordingly, the impacts of implementation of these mitigation 
measures are analyzed and disclosed in the FEIS in the Unavoidable Adverse Impacts 
section (Section 4.15.3).  


031-G 5 About 74 acres of the Pariette Draw Wetlands 
(including 11 riparian acres) will be used for oil/gas 
development. The Pariette Draw was listed on the 
State's Clean Water Act 303(d) list in 2006 for not 
meeting its 3B and3D beneficial uses due to Se 
impairments, and listed in 2002 for not meeting its 
4 use due to exceedances in boron and TDS. The 
Total Maximum Daily Load (TMDL) was submitted 
to EPA for approval in August 2010. The TMDL 
identified that a significant source of contamination 
is the surrounding soils (geology). Surface 
disturbance will increase sediment/salinity/TDS 
loads to Pariette Draw and ultimately the Green 
River. 
To assure state water quality standards are met in 
Pariette Draw, appropriate BMPs should be 
incorporated to minimize the erosion-sediment, 
salinity and trace element load during project 
construction activities and operation of the 
facilities. Potential impacts from runoff during 
construction or during project operation may 
include the degradation of water quality, increased 
quantities and intensities of peak flows, channel 
erosion, flooding, turbidity and geomorphologic 
deterioration that may directly or indirectly cause 


Water 
Resources 


Surface water  The FEIS has been updated to include impairment information and load allocations 
identified in the 2010 TMDL. Many BMPs are already included in Section 4.15.2, 
Mitigation. Additional potential mitigation measures have been added to the FEIS in 
Section 4.15.2, Mitigation, including those descr bed in the Duchesne River and Pariette 
Draw TMDLs. A long-term monitoring plan has been drafted to ensure that impacts on 
water quality from the project are minimized. The plan has been added as Appendix O of 
the FEIS. 
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further inability for the stream to meet its 
designated beneficial uses. Suspended sediment 
can potentially have a large amount of trace 
elements attached.  
Water quality standards in Pariette Draw may be 
further violated unless appropriate BMPs are 
incorporated to minimize the erosion-sediment load 
during project activities and operation of the 
facilities. Sediment retention efforts will be put in 
place on all stream crossings along the 
construction corridor to minimize movement of 
sediment into the water courses. These could 
range from silt fencing and culverts to sediment 
retention basins, depending on the location.  


031-G 6 Nine Mile Creek was listed in 2002 for not meeting 
its 3A designated use due to temperature 
impairments. The Utah Division of Water Quality 
(UDWQ) is currently investigating a change of use 
from cold-water fishery (3A) to warm-water fishery 
(3B); this is scheduled to be completed in the 
spring of 2011.  


Water 
Resources 


Surface water The FEIS has been updated in Section 3.15.3.3 Surface Water Quality to reflect the 2010 
303(d) list and current efforts underway to change the use of Nine Mile Creek to Class 
3B, Warm-water fishery.  


031-G 7 If an applicant causes the water turbidity in an 
adjacent surface water to increase by 10 NTUs or 
visibly increases turbidity, the applicant shall notify 
UDWQ. 


Water 
Resources 


Surface water This water quality standard, along with all other applicable standards, has been added to 
Section 3.15.3.3 of the FEIS.  


031-G 11 Table 1-3 in the EIS indicates the need for the 
UDWQ UPDES surface water discharge permit. 
Please indicate where this would be necessary. 


Water 
Resources 


Surface water Review of the Proposed Action indicates that there are not instances where a UDPES 
surface water discharge permit would be required (other than the General Stormwater 
Permit for construction). This item has been removed from Table 1-3 in the FEIS.  


031-G 12 The following permits, certification and review from 
the UDWQ are required prior to the construction 
phase of the project:  
 All activities regulated under Clean Water Act 


§404 must require a State antidegradation 
review.  


 A State Water Quality Certification of the project 
pursuant to § 401 of the Clean Water Act, 33 
USC § 1341.  


 Construction activities that disturb 1 acre or more 
are required to obtain coverage under the Utah 
Pollutant Discharge Elimination System 
(UPDES) Storm Water General Permit for 


Water 
Resources 


Surface water Table 1-3 has been updated to incorporate all of the permits required from UDWQ prior 
to construction. The project would not include any discharges of produced water to 
surface waters. As descr bed in Section 2.2.4, produced water would be transported to 
an evaporative surface-disposal facility.  
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Construction Activities, Permit No. UTR300000. 
The permit requires the development of a storm 
water pollution prevention plan (SWPPP) to be 
implemented and updated from the 
commencement of any soil-disturbing activities 
at the site until final stabilization of the project. A 
fact sheet describing the permit requirements 
and application procedures are located on our 
website: 
<https://secure.utah.gov/stonnwater/main.html>.  


 Dewatering activities, if necessary during 
construction, may require coverage under the 
UPDES General Permit for Construction 
Dewatering, Permit No. UTG070000. The permit 
requires water quality monitoring every two 
weeks to ensure that the pumped water is 
meeting permit effluent limitations, unless the 
water is managed on the construction site. 


032-G 10 EPA considers impacts to surface water from 
runoff a substantial concern for the proposed 
project. Runoff of sediments, salts and selenium is 
the most substantial water quality concern in the 
Gasco project area as noted in the DEIS. Pariette 
Draw and Nine Mile Creek were listed on Utah’s 
most recent 303(d) list of impaired waters, finalized 
in 2006, and both would receive increased loading 
of sediments, salts and selenium from this 
proposed project. A Total Maximum Daily Load 
(TMDL) was approved by EPA for Pariette Draw on 
September 28, 2010, that specifically calculates 
the reductions in total dissolved solids, selenium, 
and boron in the watershed that are necessary in 
order for surface water standards to be met. 
Increased loading of sediments to Pariette Draw 
would occur under all alternatives, although the 
use of directional drilling would reduce runoff 
through a reduced number of well pads. In addition 
to well pads, loading would result from the 
construction of the evaporative ponds, which 
appear to be located within the Pariette Draw 
watershed, and from new roads and pipelines. 
Since the proposed project was not captured in the 
TMDL, any increase in sediment loading to Pariette 
Draw would represent a load that exceeds the 


Water 
Resources 


Surface water See response to comment 020-O-12. 
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TMDL and would be an unacceptable impact to 
surface water quality. Our recommendations for 
monitoring and mitigation to detect and prevent 
unacceptable impacts are described in the 
enclosed detailed comments. 


032-G 69 EPA approved a TMDL3 for Pariette Draw on 
September 28, 2010, that specifically calculates 
the reductions in total dissolved solids, selenium, 
and boron in the watershed that are necessary in 
order for surface water standards to be met. Since 
there are no point sources in the watershed, all 
loading and reductions in loading are from 
nonpoint sources. The DEIS (pg 4-268) has 
calculated that each well would result in an 
increased load of 259 tons per well pad. Using this 
estimate, Alternative A would result in an increase 
of 16,058 tons of sediment load to Upper and 
Lower Pariette Draw. The Pariette Draw TMDL 
states that loading of TDS needs to be reduced by 
48.72 tons per day to meet the water quality target 
of 1,200 mg/l. Even under Alternative E, through 
which directional drilling would greatly reduce the 
number of well pads compared to Alternative A, 
increased loading of sediments to Pariette Draw 
would occur. Besides the sediment loading from 
well pads that were calculated in the DEIS, there 
would also be additional loading from the 
construction of the WEF that appears to be located 
within the Pariette Draw watershed, as well as from 
the new roads and pipelines that would be 
constructed and disturb additional acres of soils in 
the watershed. Any increase in sediment loading to 
Pariette Draw is an unacceptable impact to surface 
water quality, as documented in the TMDL. 


Water 
Resources 


Surface water   See response to comment 020-O-12. 


032-G 70 For Nine Mile Creek, a TMDL has not yet been 
drafted that would address the impairment that has 
caused it to be included on the Utah 2006 303(d) 
list for temperature. Nevertheless, the increased 
sediment loading that would result from this project 
would be likely to further degrade the water quality 
and would most likely contribute to increasing the 
already unacceptable temperatures that have 
caused Nine Mile Creek to be impaired for the cold 


Water 
Resources 


Surface water A discussion of major transport pathways associated with water quality impairments in 
Nine Mile Creek has been added to Section 3.15.3.3 of the FEIS. In addition, current 
efforts underway to reclassify Nine Mile Creek from a cold-water fishery to a warm-water 
fishery have also been added to Section 3.15.3.3 of the FEIS.  







Gasco Final EIS Appendix P: Public Comment Summary and Agency Responses 


P-150 


Table P-2. Draft EIS Comments and Responses 


Letter No. Comment 
No. 


Comment Resource  Subcode Response 


water aquatic life use designation (3A). 


032-G 71 The primary cause of the loading across the entire 
project area would be from the 568 road crossings of 
ephemeral streams that would occur under 
Alternative A. The number of these crossings could 
be reduced to 190 if Alternative E (Directional 
Drilling) is selected according to estimates 
presented in Table 4-113 (page 4-267). Increasing 
the sediment load to the Green River will occur in all 
scenarios considered in this DEIS, so it would seem 
prudent to select the alternative that would go 
furthest in complying with the Colorado Basin 
Salinity Control Act of 1974. Allowing an estimated 
77,085 tons of sediment to reach the Green River 
through the implementation of Alternative A does not 
seem to be the best choice when Alternative E 
would result in a 70% reduction in sediment load, 
with an estimated load of 22,829 tons. The 
document makes the conclusion that the impact of 
the increased sediment load to the Green River from 
its activities under Alternative A would be relatively 
low; but this can be said of almost any single project 
in a watershed as vast as the Green River. This type 
of analysis minimizes the impact of nonpoint source 
loading by only looking at a small portion of the 
watershed and not considering the cumulative 
impacts of similar projects being implemented 
throughout the entire watershed. The EIS should 
clearly disclose connections between sediment 
loads and local water quality impairments, as well as 
any potential for adverse impact to water quality. 


Water 
Resources 


Surface water Thank you for your comment. Additional discussion on local water quality impairments 
and potential impacts has been included in Section 4.15, Water Resources, of the FEIS. 
Although Pariette Draw and Nine Mile Creek are not impaired due to sediment (TSS), a 
statistical analysis of changes in water quality following development of 3,000 wells in the 
Pariette Draw watershed between 1993 and 2007 was used to further evaluate impacts 
to water quality in the area, including TSS. This broad-scale analysis of impacts to a local 
impaired waterbody indicates that oil and gas development has not resulted in a 
statistically significant increase in TSS values in Pariette Draw. These results are 
reported in Section 4.15.1.1.2.2 of the FEIS.  


032-G 72 Based upon the information contained in the DEIS, 
it is our understanding that the WEF will be 
constructed within the Pariette Draw watershed, 
and that the large amount of disturbance 
associated with the construction of the facility may 
impact water quality in Pariette Draw. However, it 
is difficult to be certain of the location of the WEF 
within the watershed, or the proximity to ephemeral 
streams, based on the maps and discussion 
provided. We recommend that the EIS include a 
more detailed map showing watersheds in the 
project area, as well as a discussion of the 


Water 
Resources 


Surface water Detailed maps of watershed boundaries, impaired streams, and perennial and 
intermittent streams, have been added to the FEIS. Additional discussion of surface 
disturbance associated with construction of the water evaporation facility (WEF) has 
been added to Section 4.15.1.1.2.2 of the FEIS. 
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proximity of surface water resources to the WEF. 


032-G 73 Given the variability in salinity and selenium across 
the landscape and the recognized concern with 
potential surface water contamination, the EIS 
should include monitoring and adaptive 
management requirements. Monitoring plans 
should be developed for areas potentially affected 
by highly erosive soils, as well as the perennial 
waterbodies including the Green River and the two 
streams on Utah’s 303(d) list of impaired waters. 
EPA recommends the BLM implement a 
comprehensive water monitoring plan to ensure 
the BMPs are successfully mitigating the impacts 
from increased sedimentation and to direct 
reclamation resources and efforts. At a minimum, 
we recommend that BLM establish a monitoring 
program in Pariette Draw and Nine Mile Creek. 
The “Long-Term Monitoring Plan for Water 
Resources” developed by BLM for the West 
Tavaputs Final EIS is a good example of a 
comprehensive monitoring program. 


Water 
Resources 


Surface water See response to comment 032-G-9 (located in the “Water Resources/Groundwater” 
section of this table). 


032-G 74 We recommend that additional steps be taken to 
minimize erosion and sedimentation for watershed 
protection. BLM may want to consider project 
area–wide mitigation measures that may include: a 
cap on acres of surface disturbance, which can 
significantly limit TDS loading by increasing interim 
reclamation efforts and decreasing the amount of 
disturbed soils; phased drilling, which will also 
effectively reduce the amount of surface 
disturbance present at any time; reducing 
construction of roads or well pads in drainages; 
and use of directional drilling to reduce project total 
surface disturbance. To reduce TDS loading, 
directional drilling should be used to access 
mineral resources within drainages wherever 
possible, and roads and well pads should be sited 
outside of these sensitive zones. 


Water 
Resources 


Surface water Additional potential mitigation measures have been added to Section 4.15.2 of the FEIS, 
as necessary, to address the commenter’s concerns associated with the Pariette Draw 
TMDL. The Long-term Monitoring Plan for Water Resources has been prepared to 
ensure that impacts on water quality from the project are tracked and addressed by 
appropriate agencies. The plan is included as Appendix O of the FEIS. 


032-G 75 It is best to involve a system of BMPs that targets 
each stage of the erosion process to ensure 
success from construction activities. The most 
efficient approach involves minimizing the potential 


Water 
Resources 


Surface water Additional potential mitigation measures have been added to Section 4.15.2 of the FEIS, 
as necessary, to address the commenter’s concerns associated with the Pariette Draw 
TMDL. The Long-term Monitoring Plan for Water Resources has been drafted to ensure 
that impacts on water quality from the project are minimized. The plan is included as 







Gasco Final EIS Appendix P: Public Comment Summary and Agency Responses 


P-152 


Table P-2. Draft EIS Comments and Responses 


Letter No. Comment 
No. 


Comment Resource  Subcode Response 


sources of sediment from the outset. This means 
limiting the extent and duration of land disturbance 
to the minimum needed, and protecting surfaces 
once they are exposed. BMPs should also involve 
controlling the amount of runoff and its ability to 
carry sediment by diverting incoming flows and 
impeding internally generated flows. In addition, 
BMPs should include retaining sediment that is 
picked up on the project site through the use of 
sediment-capturing devices. On most sites 
successful erosion and sedimentation control 
requires a combination of structural and vegetative 
practices. Finally, BMPs are best performed using 
advance planning, good scheduling and 
maintenance. 


Appendix O of the FEIS. 


032-G 76 We appreciate the discussion on “Spills Potentially 
Contaminating Surface Waters” in Section 
4.15.1.1.2.2 of the DEIS; however, we believe that 
some important information was left out of this 
discussion. Although the DEIS states that 
stipulations such as double-lining and leak 
detection for the WEF would result in an “extremely 
low risk,” the potential consequences of a WEF 
spill or leak should have been addressed. Further, 
the discussion in the DEIS does not consider the 
potential for impacts to groundwater. A discussion 
should be added disclosing the possible impacts to 
both surface and groundwater resources from a 
WEF leak. This discussion should include further 
information on the detection limits of the leak 
detection system, response times, and what will be 
done in the case of a leak. Water quality 
monitoring, discussed in greater detail above, will 
be particularly critical to reduce potential impacts 
from the WEF ponds. We additionally recommend 
further information be provided regarding the 
Applicant Committed Environmental Protection 
Measures (ACEPMS), such as use of shutoff 
valves, that will reduce the risks associated with 
pipeline spills. 


Water 
Resources 


Surface water Additional discussion of potential impacts associated with a leak from the WEF has been 
added to Section 4.15.1.1.1.2 of the FEIS.  
Please note that the pipelines analyzed in the FEIS would likely be installed and 
maintained by a third party, and ACEPMs for the pipelines, such as use of shutoff valves, 
have not been agreed to by the proponent or added to the FEIS. However, the 
recommended BMPs have been added to the list of mitigation alternatives that the BLM 
could require in Section 4.15.2. BLM retains the authority to implement these mitigation 
measures through the ROD. 


031-G 9 Utah Code Annotated 19-5-114 requires that any 
spill or discharge of oil or other substances which 
may cause pollution to the waters of the State, i.e., 


Water 
Resources 


Wetlands This requirement has been added to Table 1-3 in the FEIS. 
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adjacent wetlands, must be immediately reported 
to the UDWQ.  


032-G 79 Although Executive Order (EO) 11990 – Protection 
of Wetlands is referenced in Table 4-1 – 
Supplemental Authorities to be Considered, the 
EIS does not descr be how actions authorized 
through the Gasco NEPA process will comply with 
the EO. The DEIS discusses only those wetlands 
and riparian areas associated with perennial rivers. 
It is unclear from the document whether additional 
wetlands such as isolated wetlands, springs, or 
riparian areas associated with ephemeral streams 
may exist in the Gasco project area. The EIS 
should address protective measures in the case of 
encountering an isolated or ephemeral wetland 
during project construction. EPA additionally 
recommends that Section 1.6 – Authorizing Actions 
should include regulation and permitting processes 
on Tribal lands according to Clean Water Act 
(CWA) Section 401, in addition to CWA Section 
404, which applies to activity on a portion of the 
Gasco project area. 


Water 
Resources 


Wetlands Section 4.15.2 of the FEIS (mitigation) has been updated to include protective measures 
for isolated or ephemeral wetlands, and shows how this project will comply with EO 
11990. Section 1.6, Authorizing Actions, has been revised to include regulation and 
permitting processes related to the Clean Water Act (including Section 401 and Section 
404), as applicable to activity on portions of the Gasco project area within the restored 
boundary of the U&O Reservation known as “Indian Country.” 


032-G 80 EPA is concerned that approximately 11 acres of 
surface disturbance would occur in wetland and 
riparian areas under the preferred alternative, 
resulting in the long-term loss of riparian vegetation 
in these areas. The DEIS does not disclose 
whether this disturbance is associated with well 
pads, roads, pipelines, or other associated 
facilities, nor does it clearly specify where the 
riparian impacts will occur. Such information is 
necessary to determine whether reasonable 
alternatives may exist, and to ensure adequate 
mitigation for unavoidable impacts. This 
information should be included in the EIS along 
with a description of proposed mitigation. 


Water 
Resources 


Wetlands The BLM has developed Alternative F as the Agency Preferred Alternative. Alternative F 
avoids development in wetland and riparian areas. For the other alternatives, the FEIS 
has been updated at Sections 4.15.1.1.3, 4.15.1.2.3, 4.15.1.3.3., 4.15.1.4.3, and 
4.15.1.5.3 to include more detailed information on the types of development associated 
with impacts to wetland and riparian areas. In addition, the following mitigation measures 
have been added to the FEIS in Section 4.15.2 (Mitigation): 


 New surface-disturbing activities within active floodplains, wetlands, public 
water reserves, or within 330 feet of riparian areas would be avoided, and the 
construction of new stream crossings would be kept to a minimum unless: 1) 
there are no practical alternatives, 2) impacts could be fully mitigated, or 3) the 
action is designed to enhance the riparian resources. 


 Avoid pipeline crossings of riparian areas. 
 Where pipeline crossings are unavoidable, construct any crossings to minimize 


the area of disturbance and begin reclamation of disturbed riparian habitat as 
quickly as possible. 


 A closed system would be required for all well pads placed on terraces adjacent 
to the active drainage of a designated floodplain, and for all well pads placed 
adjacent to wetlands and riparian areas. 


 Maintain a buffer strip of vegetation between areas of surface disturbance and 
riparian vegetation.  
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032-G 82 It is EPA’s opinion that consideration of avoidance 
or mitigation for development in wetlands and 
floodplains should occur during the project-wide 
evaluation in the EIS, rather than for individual 
wells during site-specific review. We appreciate the 
proposed mitigation measures included in Section 
4.15.2, and strongly suggest these mitigation 
measures be committed to by the applicant, and 
required in the ROD. In particular, it is critical that 
closed-loop drilling be used in or near sensitive 
water resource areas. We also recommend that 
the measure which requires relocation of wells 
proposed within the 100-year floodplain of the 
Green River be extended to include all floodplains, 
wetlands, and riparian areas. Finally, we 
recommend that the last measure on the list, which 
restricts surface-disturbing activities within active 
floodplains, wetlands, public water reserves, or 
within 100 m of riparian areas, be significantly 
strengthened. EPA recommends complete 
avoidance of well pad construction within any of 
these areas. Where construction of associated 
linear facilities cannot be avoided, the NEPA 
analysis should identify specific mitigation 
requirements that will ensure full mitigation of 
unavoidable impacts. 


Water 
Resources 


Wetlands These measures are included as potential mitigation for BLM consideration in the ROD. 
Due to the programmatic nature of this document, some measures and mitigation must 
be evaluated at the site-specific level. For example, many linear crossings would require 
appropriate permitting under Section 404 of the Clean Water Act. This would be done at 
a site-specific level, with appropriate compensatory mitigation completed as required 
under that permitting process. 
BLM has incorporated avoidance of wetlands and riparian areas into Alternative F and 
selected this alternative as the Agency Preferred Alternative. FEIS Sections 4.15 and 
associated applicant-committed measures have been revised. Also, please see response 
to comment 032-G-80. 


013-B 18 In the Final ROD and FEIS, Gasco urges BLM not 
to impose any restrictions upon minerals activity 
that fall within these areas. These lands already 
contain extensive human imprints such as roads, 
wells, pipelines and associated infrastructure and 
do not provide opportunities for enjoyment of 
naturalness, or solitude, or primitive and 
unconfined recreation. BLM must protect these 
valid existing mineral lease rights. 


Wilderness 
Characteristics 


Desolation Canyon See response to comment 013-B-2, located in the “Purpose and Need/Existing lease 
rights” section of this table. 


013-B 21 The DEIS, Section 3.17, should make clear that 
Gasco’s leases in the Desolation Canyon 
wilderness characteristics area are several miles 
from the Green River and development will not be 
seen or heard from the Green River. The EIS 
should also make clear that approval of Gasco’s 
project will have no direct impacts on the Green 
River. Section 3.17 of the DEIS should also clarify 


Wilderness 
Characteristics 


Desolation Canyon Comment noted. Development impacts (sights and sounds) on the Green River during 
drilling are described in Section 4.8.1.1.3 and Table 4-85 of the DEIS. There are no 
WSAs in the project area and this has been noted in the FEIS in Sections 3.11 and 4.11, 
Special Designations. Please note that the Desolation Canyon WSA is 2.7 miles from the 
project area.  
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that the WSA is at least 10 miles distant from 
Gasco’s leases and proposed project area. 


024-O 1 The river corridor and viewshed of Desolation 
Canyon already enjoys an established designation 
as a National Historic Landmark and as a 
component of the National Wilderness 
Preservation System… Secretarial Order 3310, 
which was issued by Interior Secretary Ken 
Salazar on December 23, compels BLM to 
consider a policy for managing Desolation Canyon 
as a place where cultural and wilderness values do 
indeed exist. We ask that BLM please consider this 
as new information for this EIS and act upon it. 


Wilderness 
Characteristics 


Desolation Canyon See response to comment 018-O-1, located in the “Recreation/River experience” section 
of this table.  


004-G 3 Map 35 of the DEIS depicts lands in Duchesne and 
Uintah County that are identified as Non 
Wilderness Study Area (WSA) lands with 
Wilderness Characteristics. The County considers 
this classification to be inappropriate as it creates a 
de-facto wilderness designation without proper 
authority in violation of the Utah v. Norton 
settlement agreement dated April 11, 2003. 


Wilderness 
Characteristics 


General The notice of intent for the Gasco project was published in the Federal Register on 
February 10, 2006. At that time, “Non-WSA lands with Wilderness Characteristics” was 
the term that BLM used to describe lands that had been inventoried and found to have 
wilderness characteristics. This term was used in the DEIS for consistency.  
How lands with wilderness characteristics are classified is beyond the scope of this EIS 
because the Proposed Action is to develop natural gas wells.  
As noted in Section 1.2.2 (Decisions to be Made After the EIS), “the BLM decision-maker 
will determine whether the Proposed Action and alternatives are in conformance with 
applicable land and resource management plans.” If there are any violations of authority, 
they would be identified at that time.  
Please also refer to Section 3.17 for a discussion of the inventory of wilderness 
characteristics in the project area. 


013-B 22 Section 3.17 should be clarified to include the 
proper standard for wilderness—“outstanding” 
opportunities for solitude and primitive recreation. It 
is not proper that opportunities merely be present. 
Prior to 2007, it was BLM’s position for over 30 
years that the lands encompassing Gasco’s project 
area did not possess outstanding opportunities for 
solitude and unconfined recreation.  


Wilderness 
Characteristics 


General Comment noted. The language has been changed throughout the document to add the 
word “outstanding”.  
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025-O  9 The project area includes approximately 39,892 
acres of non-WSA Lands with Wilderness 
Characteristics. There are particular concerns with 
this project’s potential impacts to proposed 
wilderness (represented in light green on Figure 
16), in the Green River corridor, the Wrinkle Ridge 
area (southern portion of the project), and the 
Sand Wash drainage (flows from the west down 
the label “Sand Wash” on the map). Surface 
impacts to these areas should be eliminated. 
Accordingly, Figure 15 shows a variant of 
Alternative E with the wells removed from these 
areas. 


Wilderness 
Characteristics 


General Alternative F, the new Agency Preferred Alternative, has been added to the FEIS. Under 
this alternative, as noted in Section 2.7 of the FEIS, no wells would be proposed within 
0.5 mile of the Green River or within line-of-sight, whichever is least, of the Green River. 
Also, no wells would be proposed within 0.5 mile of Sand Wash campsite and boat ramp. 
Section 1.4 (Conformance with BLM Land Use Plans and Other Laws and Policy 
Considerations) has been revised in the FEIS to reference page 21 of the Vernal FO 
RMP ROD, and clarify that the ROD did not alter valid existing rights. 
Please note that the CEQ regulations (40 CFR 1502.1) require BLM to consider 
reasonable alternatives, which would avoid or minimize adverse impacts or enhance the 
quality of the human environment, based on the nature of the proposal and facts in the 
case (CEQ 40 Most Asked Questions 1b.). The BLM Decision Maker may develop 
mitigation to avoid, minimize, rectify, reduce, or eliminate or compensate for impacts to 
the environment (40 CFR 1508.20). This mitigation may be carried forward into the 
decision as appropriate (40 CFR 1505.3). As noted in Section 3.17, Wilderness 
Characteristics, of the DEIS, “The Vernal ROD (2008) did not carry the Desolation 
Canyon area forward as a BLM natural area for the protection, preservation, or 
maintenance of the wilderness characteristics.”  


020-O 15 The Gasco DEIS fails to analyze the decreased 
primitive recreational experience and opportunities 
for solitude that will result to hikers, hunters, and 
river runners in the project area as a result of 
increased off-road vehicle use in the area 
facilitated by the increased development and 
improved and new roads. The DEIS acknowledges 
that the development alternatives considered here 
would likely lead to increased off-road vehicle use 
in the project area. See DEIS at 4-94. 


Wilderness 
Characteristics 


Recreation 
experience 


Impacts to primitive recreational opportunities and solitude are discussed under each 
alternative in Sections 4.8, Recreation, and 4.17, Wilderness Characteristics, of the 
DEIS.  


013-B 26 BLM is not required to analyze the impacts of the 
Project on lands in the Proposed Red Rocks 
Wilderness legislation. A legislative proposal is not 
a resource or part of the human environment that 
requires analysis under NEPA.  


Wilderness 
Characteristics 


Red Rocks Comment noted. However, BLM is required to disclose project-related impacts to all 
resources in the project area, including lands with wilderness characteristics. The BLM’s 
authority for managing lands is derived directly from FLPMA Section 202 (43 USC 
§1712). 


017-O 3 In addition, BLM is not required to analyze the 
impacts of the project on lands in the proposed 
Red Rocks Wilderness bill which again failed to 
pass in the 111th Congress, after two decades of 
previous attempts. A legislative proposal is not a 
resource or part of the human environment as 
defined by NEPA that requires analysis, and 
should not be a reason to delay approval of the 
project. 


Wilderness 
Characteristics 


Red Rocks See response to comment 013-B-26.  
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020-O 34 As set forth in the Secretarial Order 3310, because 
“BLM has determined that the Desolation Canyon 
proposed wilderness area in the Gasco project 
area appears to have wilderness characteristics 
and the proposed project may impair those 
apparent wilderness characteristics, the BLM shall 
conduct an inventory”. If the inventory identifies 
lands with wilderness characteristics, the BLM 
shall consider the potential effects of the proposed 
project on the wilderness characteristics and 
measures to minimize impacts on those 
characteristics as documented in an appropriate 
NEPA analysis. Based on this NEPA analysis, the 
BLM may approve a project that may impair 
wilderness characteristics if appropriate and 
consistent with requirements of applicable law and 
other resource management considerations 
consistent with this Order or necessary for the 
exercise of valid existing rights. BLM must comply 
with the Order and finalized agency guidance 
about the inventory process and, where wilderness 
character is confirmed, considering the impacts of 
the Gasco proposal on those values and 
determining appropriate next steps, including 
project deferral pending an opportunity to address 
wilderness characteristics in a land use planning 
process. 


Wilderness 
Characteristics 


Regulations Impacts to lands with wilderness character, as identified in the Vernal RMP, are 
considered in Sections 4.17, Wilderness Characteristics, and 4.18, Cumulative Impacts, 
of the DEIS.  


022-O 1 UT BHA would like to call attention to the Gasco 
EIS lack of evaluation of potential impacts to big-
game migration corridors. Mention of big-game 
migration is presented on page 4-293… However, 
there is a lack of discussion regarding the project 
proximity to big-game migration corridors. 


Wildlife  Big game  Neither BLM nor the Utah DWR maintain location data or manage specific migration 
corridors for big game species in the vicinity of the Gasco project area and so impacts to 
big game migration corridors cannot be quantified. However, movement patterns have 
been observed in the area by the UDWR (personal communication, Pat Rainbolt, Impact 
Analysis Biologist, UDWR, March 11, 2011). BLM does not feel that it is necessary to 
map these movement patterns, as many of them are local and diffuse, especially for 
pronghorn and mule deer. The FEIS has been updated with a more in-depth discussion 
of known movement patterns of mule deer, elk, and pronghorn in Sections 3.16.1.1, 
3.16.1.2, and 3.16.1.3, respectively. Impacts to big game migration routes are discussed 
qualitatively in the DEIS under the impacts to big game (Sections 4.16.1.1.1, 4.16.1.2.1, 
4.16.1.3.1, 4.16.1.4.1, and 4.16.1.5.1) and habitat fragmentation (Sections 4.16.1.1.7.2, 
4.16.1.2.6, 4.16.1.3.6, 4.16.1.4.6, and 4.16.1.5.6). Further qualitative analysis regarding 
specific movement patterns has been added to these sections in the FEIS. 
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022-O 2 UT-BHA recommends that: The BLM assess and 
demonstrate that adequate information is available 
to map big-game migration corridors in the project 
area and vicinity, and If adequate information is not 
available, implement a field investigation to gather 
necessary data, and the DEIS be supplemented to 
include discussions of migration activities of big 
game, using a format similar to those presented in 
BLM/WY/ST-10/044+1110 “Sommers-Grindstone 
Wildlife Values,” Dan Stroud, available at 
<http://www.wy.blm.gov/jio-papo/docs/sommers-
grindstone_wildlifereport.pdf>. Based on the lack 
of analysis of migratory corridors, UT BHA does 
not believe the BLM can finalize the DEIS. 


Wildlife Big game See response to comment 022-O-1. 


022-O 4 UT BHA opposes Alternatives A–C due to their 
impact on big-game usage of the area resulting 
from fossil fuel infrastructure development. Note 
the 60% decline in the deer herd on the Pinedale 
Anticline in Wyoming as an example of how this 
project will negatively impact hunters. Alternatives 
A–C will result in increased industrial activity which 
means more fragmented habitat; i.e., less habitat 
security, fewer mature animals, decrease in habitat 
usefulness, etc. 


Wildlife Big game Comment noted. Analysis of the potential impacts to deer are included in Section 
4.16.1.1.1 of the DEIS. 


032-G 94 The potential impacts to wildlife from the WEF are 
not analyzed in the DEIS. Although aud ble and 
visible deterrents are planned as BMPs to deter 
birds from utilizing the ponds, wildlife impacts 
should be discussed in the Environmental 
Consequences chapter of the EIS. This discussion 
should include the l kelihood of wildlife utilizing the 
WEF basins, the potential impacts to wildlife from 
utilization, and the predicted effectiveness of 
deterrent BMPs. 


Wildlife Impacts from 
evaporation ponds 


Sections 4.16.1.1.6, 4.16.1.2.5, 4.16.1.3.5, 4.16.1.4.5, and 4.16.1.5.5 of the DEIS 
analyze the effects of the evaporation ponds under each alternative on wildlife.  
Additions were made to Section 4.16.1.1.6 of the FEIS, including potential effects of 
evaporation ponds on birds and bats and an assessment of the efficacy of deterrents in 
keeping bats and birds away from these ponds. 
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RECEIVED 


AUG 17 2011 
TRUST LANDS 



ADMINISTRATION III.
PROGRAMMATIC AGREEMENT 
BETWEEN 


THE U.S.D.1. BUREAU OF LAND MANAGEMENT, UTAH, 
I" 


'2S 
THE UTAH STATE HISTORIC PRESERVATION OFFICER, 



THE ADVISORY COUNCIL ON HISTORIC PRESERVATION, 

THE STATE OF UTAH 



SCHOOL AND INSTITUTIONAL TRUST LANDS ADMINISTRATION, 

AND GASCO ENERGY, INC. 



REGARDING THE UINTA BASIN NATURAL GAS DEVELOPMENT PROJECT 

DEVELOPMENT PLAN IN UINTAH AND DUCHESNE COUNTIES, UTAH 



WHEREAS, Gasco Energy, Inc. (Gasco) proposes to develop natural gas resources on leased 

and currently unleased lands in the Gasco Uinta Basin Natural Gas Project Area (Project), 

which includes Federal, State, and private lands in Uintah and Duchesne Counties in eastern 

Utah; and 



WHEREAS, the Bureau of Land Management (BLM) is a multiple use agency responsible for 
the leasing and development of fluid mineral resources as well as the protection of cultural 
resources as authorized by the Federal Lands Policy and Management Act of 1976 (FLPMA) 
(43 USC 1701); and 


WHEREAS, the BLM Vernal Field Office Manager is the agency official pursuant to 36 CFR Part 
800.2(a), and has determined that this project is an undertaking as defined under 36 CFR Part 
800.16(y) that has the potential to affect historic properties, and is responsible for Signing this 
Programmatic Agreement (Agreement); and 


WHEREAS, the BLM in consultation with the Utah State Historic Preservation Officer (SHPO), 

Advisory Council on Historic Preservation (ACHP), and the Consulting Parties have developed 

an Areas of Potential Effect (APE) which includes 253,746 acres (see Attachment A-BLM 

Section 106 ConSUltation Initiation Letter (w/APE Map and Consulting Parties Attached)); and 



WHEREAS, the BLM has decided to employ a phased approach as allowed under 36 CFR Part 
800.4(b)(2) and because the BLM cannot fully determine effects to historic properties prior to 
approval of the undertaking it has chosen to develop a Programmatic Agreement (Agreement) 
pursuant to 36 CFR Part 800.14(b)(1)(ii) of the ACHP's regulations implementing Section 106 of 
the National Historic Preservation Act (NHPA), as amended, [16 U.S.C. Section 470(f)] as 
incorporated by reference herein; and 


WHEREAS, the BLM consulted with the SHPO to ensure that historic properties are taken into 
consideration at all levels of Project planning and development for the Project that may affect 
historic properties pursuant to 36 CFR Part 800.2(c)(1); and is a Signatory to this Agreement; 
and 


WHEREAS, the BLM notified the ACHP and the ACHP has elected to participate in the 
consultation process for this Agreement under 36 CFR Part 800.6(a)(1); and is a Signatory to 
this Agreement; and 


WHEREAS, the BLM is responsible for government-to-government consultation with Federally 
recognized Indian Tribes for this undertaking and is the lead agency for all Native American 
consultation and coordination, and has formally invited the Indian tribes and Native American 
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organizations listed as interested parties to participate in consultation, and continue to be 
consulted regarding the potential effects of the Project on historic properties to which they 
ascribe traditional religious and cultural significance (see Attachment B-Tribal ConSUltation 
Summary); and 


WHEREAS, the Ute Mountain Ute, Goshute, White Mesa Ute, Laguna Pueblo, Southern Ute, 
Ute Indian, Santa Clara Pueblo, Hopi, Zia Pueblo, Navajo Nation, Northwest Band of Shoshone, 
and Eastern Shoshone were invited to participate in consultation. The Ute Indian Tribe and 
Eastern Shoshone Tribe have partiCipated in consultation and have been invited to be 
Concurring Parties to this Agreement; and 


WHEREAS, the Project includes lands administered by the School and Institutional Trust Lands 
Administration (SITLA), an agency in the State of Utah that has a responsibility to comply with 
Utah Code Ann. § 9-8-404 on lands owned or controlled by the SITLA within the APE. The 
SITLA intends to employ this Agreement to address the applicable requirements for actions 
resulting from this Agreement involving SITLA and BLM land. The SITLA, however, does not 
waive its independent state statutory jurisdiction to make final decisions concerning its lands, 
and is not bound in its leasing or other approval authority by actions taken, or determinations 
made, concerning Federal lands, and has therefore been consulted and invited to be a 
Signatory to this Agreement; and 


WHEREAS, Uintah and Duchesne Counties have participated in consultation and have been 
invited to be Concurring Parties to this Agreement; and 


WHEREAS, Gasco has participated in consultation and has been invited to be an Invited 
Signatory to this Agreement; and 


WHEREAS, the National Trust for Historic Preservation (NTHP), Nine Mile Canyon Coalition 
(NMCC), Colorado Plateau Archaeological Alliance (CPAA), and Southern Utah Wilderness 
Alliance (SUWA) have participated in consultation as Consulting Parties as per 36 CFR Part 
800.3(f)(3) and have been invited to be Concurring Parties to this Agreement; and 


WHEREAS, unless defined differently in this Agreement all terms are used in accordance with 
36 CFR Part 800.16; and 


NOW, THEREFORE, the Consulting Parties agree that the Project shall be administered in 
accordance with the following stipulations: 


STIPULATIONS 


The BLM will ensure that the following measures will be carried out. 


1. Gasco will fund independent cultural resource consultants (independent consultants) to 
complete all cultural resources fieldwork, analysis, monitoring, data recovery, reporting, 
curation, and other mitigation required under this Agreement. Independent consultants will 
coordinate all work with the BLM or responsible agency. The land management agencies will 
make site eligibility and effects determinations and seek SHPO concurrence on those 
determinations. All reports, analyses, plans, or other products produced under this agreement, 
regardless of fund source, will be considered an agency work product, owned by the BLM or 
other land management agency. 
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2. Consultation. The BLM has identified Consulting Parties pursuant to 36 CFR Part 800.2 and 
will consult with them on fulfillment of stipulations associated with this Agreement. 


The BLM will continue to consult with appropriate Indian Tribes regarding historic properties of 
religious and cultural significance in accordance with the NHPA, the Native American Graves 
Protection and Repatriation Act (NAGPRA), Archaeological Resources Protection Act of 1979 
(ARPA), American Indian Religious Freedom Act of 1978 (AIRFA), Executive Order 13007 
Sacred Sites, and their implementing regulations. The BLM will provide copies of any 
reportslstudies developed pursuant to this Agreement to those tribes that have expressed a 
desire for information as it is gathered for the Project. Independent consultants will provide the 
BLM with adequate report copies to facilitate the BLM's tribal consultation. 


3. Standards and Qualifications. The BLM will ensure that all work undertaken to satisfy the 
terms of this Agreement meets the "Secretary of the Interior's Standards and Guidelines for 
Archeological and Historic Preservation" (48 FR 44716-44742, September 23, 1983) (the 
Secretary's Standards) and takes into consideration the ACHP's "Section 106 Archaeology 
Guidance" (available online at www.achp.gov/archguide; 01/01/2009), and NPS "Guidelines for 
Evaluating and Documenting Traditional Cultural Properties," National Register Bulletin 38, 
1989, as incorporated by reference herein. The BLM will also ensure that work is carried out by 
or under the direct supervision of a person or persons meeting, at a minimum, the applicable 
professional qualifications standards set forth in the Secretary of the Interior's Standards (36 
CFR 61). 


4. Inventory Procedures and Protocols. The BLM will ensure prior to any surface disturbance 
that all areas within a site specific APE will be inventoried for cultural resources. Prior to 
conducting the field inventory, the independent consultant will obtain a project number from the 
SHPO, conduct a file search for previous cultural resource inventories and previously
documented sites at either the Vernal Field Office, SHPO, or both, and submit the necessary 
fieldwork authorization forms. If an area within a site specific APE has been previously 
inventoried and the BLM or SITLA find the existing inventories adequate, no new survey will be 
required in the area (as outlined in Stipulation 10). If unevaluated cultural resources are found in 
a previously inventoried area, they will be evaluated by the independent consultant and eligibility 
and management recommendations will be provided to the land management agency for final 
determination. 


Areas of Potential Effect and Survey Standards and Protocols 


A. 	 Well Pads: At minimum, survey of a 10-acre block, centered on the staked drill location 
(center stake) will be required for pads containing a single drill hole. Depending on the 
amount of surface disturbance proposed at drill locations that contain multiple drill holes, 
a larger area (up to 40 acres) will be surveyed for each well pad. In most instances, 
surveying this size of an area would allow for identifying cultural resources in the vicinity 
of a particular location. In many instances, it will also be large enough to allow for 
avoidance of most sites while keeping the well in the same general location to meet 
geological needs. 


B. 	 Other Facilities: A minimum 5-acre area will be surveyed for all other surface facilities. If 
the surface disturbance exceeds 3 acres, a minimum 10-acre block surrounding the 
center of the facility will be inventoried for cultural resources. If the surface disturbance 
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of a facility exceeds 5 acres, the inventory area will include the facility disturbance 
footprint plus a reasonable buffer of at least 100 feet. 


C. 	 New Roads and Pipelines: A corridor width of 300 feet; 150 feet on either side of the 
ROW centerline will be inventoried for cultural resources. This corridor width allows for 
adjustment of the project Right of Way (ROW) to easily avoid most cultural resources. 


D. 	 Existing Roads Requiring Upgrades: Existing roads that require modifications will be 
inventoried in a similar fashion to new roads and pipelines. 


E. 	 Regular Maintenance, Reroutes, and Minor Upgrades: New surface disturbances related 
to maintenance, reroutes, and minor upgrades will be inventoried for cultural resources. 
In addition, 50 feet on either side of the road center will be surveyed for road 
maintenance requiring more than blading and small reroutes. Larger reroutes longer 
than 200 feet, or multiple small reroutes within anyone-mile segment, will be surveyed 
to a width of 150 feet on either side of the reroute center. Minor upgrades, such as 
culverts and drainage control channels will be inventoried based on the extent of the 
disturbance. At a minimum, a buffer of 100 feet around the maximum area of 
disturbance will be inventoried for cultural resources. 


F. 	 Inventory Procedures: Cultural resource inventories will follow the procedures 
established in the current BLM-Utah Handbook "Guidelines for Identifying Cultural 
Resources." 


G. 	 All necessary efforts to avoid effects to eligible cultural resources will be made during the 
planning phases of a particular undertaking. These efforts include, but are not limited to, 
rerouting pipelines or road corridors and moving well locations or other facilities to avoid 
direct effects to important resources during the design phase. Indirect effects to Historic 
Properties, where setting is an important aspect of site eligibility, will be minimized or 
avoided by implementation of measures such as low profile well facilities, screening and 
facility color selection, mufflers or other noise reducing technologies or adaptations to 
limit noise. . 


5. Evaluation. 


A. 	 All sites identified in a site specific APE will be evaluated for eligibility for inclusion on the 
NRHP. The NRHP criteria for evaluation and procedures for nominating cultural 
resources to the NRHP are outlined in 36 CFR 60.1 as follows: 


The quality of significant in American history, architecture, archeology, engineering and 
culture is present in districts, sites, buildings, structures that possess integrity of location, 
design, setting, material, workmanship, feeling and association, and that they: 


i. ... are associated with events that have made a significant contribution to the broad 
patterns of our history; or 


ii. ... are associated with the lives of persons significant to our past; or 


iii. ... embody the distinctive characteristics of a type, period, or method of construction, 
or that represent the work of a master, or that possess high artistic value, or that 
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represent a significant and distinguishable entity whose components may lack individual 
distinction; or 


iv....have yielded or may be likely to yield information important in prehistory or history. 


In addition, 36 CFR 60.4 states those cultural resources that meet the above criteria but 
have achieved significance within the last 50 years shall not be considered eligible for 
nomination to the NRHP unless they are integral parts of districts that do meet the 
criteria, or if they meet additional exceptional criteria outlined therein. 


Sites recorded within the project area that are within the boundary of "The Historic and 
Prehistoric Resources of Nine Mile Canyon," a multiple property listing on the National 
Register of Historic Places (NRHP), will be evaluated for significance following criteria 
outlined in the Registration Requirements on page F 94 of the nomination document. 


B. 	 Visual, atmospheric and audible effects (36 CFR 800.5(a)(2)(v)) will be analyzed by the 
BLM for those Historic Properties eligible under Criteria A, B, or C, where setting is a 
character defining feature, and are at a minimum within 600 feet of a well pad or new 
road development. The BLM will obtain SHPO concurrence on the effects determination. 
Consulting Parties will help design the analysis standards when needed. To ensure 
consistency, any site within the APE with a NRHP evaluation more than three years old 
(2008) and within 600 feet of new development will be reevaluated for eligibility by a 
qualified professional with particular attention to criteria A, Band C. 


Traditional Cultural Properties (TCPs) identified by tribes or other cultural groups will be 
evaluated for National Register significance following NPS guidelines (Guidelines for 
Documenting and Evaluating Traditional Cultural Properties available online at 
www.nps.gov/history/nr/publications/bulletins/nrb38/; 6/18/2011). Direct and indirect 
effects of development will be evaluated within a 3000 foot radius area of a National 
Register eligible TCP. 


6. Reporting. Gasco, through their independent consultants, will initiate and prepare cultural 
resource reports for specific Applications for Permit to Drill (APD) or Right-of-Way (ROW) 
applications for the land management agency. The cultural resource reports will be submitted at 
the same time or prior to when the application documents are submitted to the land 
management agencies. The cultural resource reports will adhere to the requirements and 
recommendation specified in the BLM Cultural Resources Management 8110 and 8120 
Manuals and the Secretary's Standards. Upon receiving, reviewing and accepting the cultural 
resource reports, the BLM will initiate Section 106 or SITLA would initiate U. C.A. § 9-8-404 
consultation with the SHPO. In addition, if requested by the Ute Tribe, the BLM will send all 
archaeological reports as they are completed to the Uintah and Ouray Ute Indian Tribe Cultural 
Rights and Protection Office and a notification to the Ute Tribe Business Committee, which will 
allow the Tribe an opportunity to comment on the cultural report. If the Tribe determines the 
need for additional consultation, they will request participation in the pre-drill onsite inspections. 


7. Construction Monitoring. Monitoring of construction activities involving surface disturbance 
serves to verify that recommendations concerning resource avoidance are met, to ensure that 
there are no adverse effects to historic properties, and to identify discoveries in areas deemed 
to have a high potential for containing buried cultural resources. The BLM will require cultural 
resource monitoring in areas with high cultural resource densities, areas with high 
geomorphological potential for containing cultural resources, or as recommended in the 
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approved APD or ROW permit. If a discovery is made during construction monitoring, the 
Discovery Plan, presented in the following section will be followed. 


8. Discovery Plan. In the case that an unanticipated cultural resource (referred to hereafter as 
a Discovery) is identified during surface-disturbing or other project activities, the following 
protocol will be followed to ensure the proper identification, evaluation, and mitigation of adverse 
impacts to the resource. 


In general, all activity within 100 feet of the Discovery will cease immediately. Work may not 
resume until the resource can be identified and evaluated by the appropriate independent 
consultant and the appropriate government cultural resource specialist. In direct consultation 
with the BLM or SITLA, SHPO, Gasco, and the independent consultant will develop an 
emergency treatment strategy. Efforts will be made to expedite resumption of construction 
without further adverse effects to the cultural resource. Briefly, the following six steps must be 
completed before work can resume in the vicinity of the Discovery. 


i. All activity within 100 feet of the Discovery will be stopped immediately. Work can 
continue outside the 100 foot buffer if an archaeological monitor is present and has 
determined that no additional effects to the Discovery would occur. 


ii. Notification will occur as follows: 


a. 	 If the Discovery is on the BLM lands, notify the appropriate BLM Field Office and 
SHPO of the Discovery within 24 hours. 


b. 	 If the Discovery is on State or private land, notify SITLA and SHPO of the 
Discovery within 24 hours. 


iii. Site documentation and evaluation by an independent consultant, and government 
representatives will occur within five working days of Discovery. 


iv. A determination of eligibility will be made. 


v. An Action Plan and/or Mitigation Plan will be developed with SHPO consultation and 
followed. 


vi. Work will be resumed upon receipt of written permission (which includes email 
notification) from the appropriate land management agency. 


A. 	 Mitigation Efforts for Discoveries of Cultural Resources 


If Discoveries are encountered during the course of the Project, the following procedures 
shall be followed before work can resume. 


i. Determine Extent of Discovery/Site Recordation 
In order to understand the nature and extent of the Discovery, an independent 
consultant will document the Discovery following the BLM guidelines for site 
documentation as stated in the 8100 manuals within five days. This can include, but is 
not limited to, documenting exposed artifacts and features; mapping the extent of 
artifacts, features, and cultural horizons; and documenting natural and cultural 
stratigraphy in open trenches or pits. 


6 







ii. Evaluation of Eligibility 
The Discovery will be evaluated, based on the eligibility criteria outlined above, to 
determine if it is a property that is eligible for inclusion on the NRHP. The independent 
consultant will make eligibility recommendations to the appropriate government agency. 
The government archaeologist will either concur or not concur with the eligibility 
recommendation. If needed or required, the government archaeologist will consult with 
the SHPO or seek concurrence on the preliminary eligibility determination and mitigation 
strategy. The BLM will also inform Consulting Parties of the eligibility determination and 
mitigation steps. Findings of eligibility can include ineligible, eligible, and in rare cases, 
insufficient data to make a determination (e.g., unevaluated). A site eligibility 
determination will be made within two weeks of Discovery. 


a. 	 If the land managing agency determines the site is ineligible for inclusion to the 
NRHP, and there is SHPO concurrence on this eligibility recommendation, work may 
resume and no further action need be taken. 


b. 	 If the land managing agency determines the site is eligible for inclusion on the NRHP, 
then an assessment of effect to the resource will be made. If there is a finding of "no 
adverse effect," Gasco may resume work after adequate documentation is completed, 
after the BLM provides written permission to Gasco or their contractors to proceed. 


c. 	 If the site is determined to be eligible and there is a finding of "adverse effect" to the 
resource, then procedures to mitigate the adverse effects must be completed before 
work can continue. Mitigation efforts will be contingent upon several factors. These 
include the type and extent of the disturbed resource, the extent of the adverse effect, 
and whether or not it is possible to avoid any further effect to the resource. 


d. 	If a determination cannot be made based on the data collected during recordation, 
additional testing may be required to further delineate the nature, extent, and 
significance of the Discovery. 


B. Mitigation efforts can be either non-destructive or destructive, and can include: 


i. Collection of additional information from the disturbed portion of the resource using 
non-destructive methods. 


ii. Collection of additional information from undisturbed portions of the resource using 
non-destructive methods. 


iii. Collection of additional information from disturbed portions of the resource using 
destructive methods. 


Non-destructive methods include narrative descriptions, scaled drawings and profiles, 
mapping, and noninvasive procedures such as photography and the use of remote 
sensing technologies. Destructive methods include artifact collection, testing, 
excavation, and the recovery of samples for environmental analysis and dating (e.g., 
charcoal or soil samples for radiocarbon or macrobotanical analysis). It is recommended 
that any destructive methods used in mitigation be restricted to areas where adverse 
effects have occurred. 
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C. Additional Mitigation. 


After the Project's third adverse effect determination, Discovery of a Historic Property or 
combination of three such events, the mitigation will be a project wide synthesis of the 
individual site specific cultural resource reports. The report will summarize the various 
sites recorded during project implementation and provide historical contexts for common 
site types. This report will be written for the general public and be made available 
through internet website or widely distributed publication, after the BLM accepts the 
report. 


D. Unanticipated Discovery of Human Remains and Associated Materials 


i. Human Remains on the BLM Land 


a. Discovery Notification 
Human remain discoveries are treated differently from other cultural resource 
Discoveries because of specific statutes. If human remains, remains thought to be 
human, associated or unassociated funerary objects, or objects of cultural patrimony are 
discovered, work within 100 feet of the discovery will stop immediately. Gasco or its sub
contractors will immediately provide verbal notification of the discovery to the BLM and 
the Antiquities Section. Upon notification, the BLM will notify the appropriate law 
enforcement authorities, the county coroner, and appropriate Native American Graves 
Protection and Repatriation Act of 1990 (NAGPRA) coordinator. If the remains are 
determined not to be of forensic importance (i.e. prehistoric or otherwise unrelated to a 
criminal case), an assessment of the remains will be made. 


b. Assessment of the Remains 
An in-situ assessment of the remains will be made to determine the cultural affiliation of 
the remains to aid in determining required actions as defined in a written NAGPRA Plan 
of Action (POA) prepared by the BLM. The BLM will meet all requirements of NAGPRA 
for all discoveries of human remains and associated objects in accordance with 43 CFR 
10 and BLM WO 1M 2007-002, which allows for reburial of human remains and 
associated funerary objects excavated on BLM land. All reasonable measures will be 
taken by the involved parties to resolve issues regarding affiliation and disposition of 
human remains within 30 days as required by law. 


c. Protection of Human Remains 
Gasco is responsible for the security and protection of human remains during NAGRPA 
consultations, at least until disposition of the remains is determined. 


d. Resumption of Work 
Work in the immediate vicinity (within 100 feet) of the human remains may not resume 
until after the disposition of the human remains is determined. The BLM will provide 
written permission to proceed, after consultation with appropriate Tribal representatives. 
This permission can only be given after a written binding agreement is executed 
between the necessary parties. That agreement will adopt a recovery plan for removal, 
treatment, and disposition of the human remains or associated objects in accordance 
with 43 CFR Part 10.4(e). 
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ii. 	 Human Remains on State and Private Land 


If human remains are discovered on nonfederal lands Gasco will adhere to Utah Codes 
9-8-309, 76-9-704, and 9-9-403. In accordance with 9-8-309 and 76-9-704, all activity in 
the area shall cease and local law enforcement, the landowner, and the Antiquities 
Section of the Division of State History should be notified immediately. If law 
enforcement determines that the remains are ancient then the Antiquities Section may 
advise on retrieval or retrieve the remains with the landowner's permission. The 
Antiquities Section may also advise on the determination of ownership and disposition of 
Native American remains in accordance with U.C.A. 9-9-403. 


9. Resolution of Adverse Effects. The BLM has applied the criteria of adverse effects for the 
project as required by 36 CFR 800.5 and cannot fully determine whether the project will have an 
adverse effect on Historic Properties prior to approval of the undertaking. The BLM has 
consulted with the SHPO and other consulting parties to seek ways to avoid, minimize, or 
mitigate any potential adverse effects from future actions as required by 36 CFR 800.6. The 
following is an outline of the process for resolution of any future adverse effects consistent with 
phased identification and evaluation efforts conducted pursuant to Part 36 CFR 800.4(b)(2). 


A. 	 Gasco will avoid adverse effects to Historic Properties whenever possible as outlined 
in Stipulation 4(G). 


B. 	 When Gasco is unable to modify the location of a facility or activity to avoid adverse 
effects, the BLM shall consult with the SHPO to develop a plan to minimize or 
mitigate adverse effects. The BLM will notify Consulting Parties of plans and provide 
reports of any mitigation activities at Biennial Review meetings (Stipulation 19). 


C. 	 When a site specific action has complied with the stipulations of this Agreement 
(Inventory, Evaluation, and Reporting), the BLM may authorize the action upon 
submittal of appropriate documentation to the SHPO and other Consulting Parties. 


D. 	 In situations where site specific actions will adversely affect complex or multiple 
Historic Properties, the BLM in consultation with the SHPO, may develop a site 
specific Memorandum of Agreement to outline procedures for resolving the adverse 
direct and indirect effects. In the development of such an agreement, the BLM shall 
follow the requirements of 36 CFR 800.6 and 36 CFR 800.7. The requirements for 
authorization of the site specific action will be addressed in the Memorandum of 
Agreement. 


10. Programmatic Exceptions. The BLM may authorize the following actions in areas that 
have been inventoried within the last fifteen years and reviewed by cultural resource personnel 
for adequacy, and where the avoidance procedures outlined in Stipulation 4(G) are followed. No 
additional documentation will be required for these actions: 


A. 	 Authorize the drilling of additional wells on an existing well pad. 


B. 	 Authorize the installation of additional facilities, such as storage tanks and pumping 
structures, on an existing well pad. 
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C. 	 Authorize the replacement and repair of existing pipelines and the addition of new 
pipelines within a previously inventoried area when Historic Properties will be 
avoided following avoidance procedures. 


D. 	 Authorize the repair, maintenance, and minor expansion of existing roads within 
previously inventoried areas when adverse effects to Historic Properties will be 
avoided. 


E. 	 Authorize the repair, maintenance, and minor expansion of existing well pads or 
facilities within previously inventoried areas when Historic Properties will be avoided 
following avoidance procedures. 


F. 	 Authorize engineers to survey, stake, and map proposed well pad locations prior to 
cultural resource inventory of the area. Placement of staking lath within areas 
potentially containing cultural resource sites has minimal potential to cause an 
adverse effect. Off-road motorized vehicle access is not authorized for this activity. 
While Onshore Oil and Gas Order No.1: Onshore Oil and Gas Operations; Federal 
and Indian Oil and Gas Leases; Approval of Operations (Federal Register / Vol. 72, 
No. 44/ Wednesday, March 7, 2007/ Rules and Regulations pages 10308 - 10328) 
states that this is casual use, allowable without a permit, the Vernal Resource 
Management Plan (RMP) states that in this area vehicle traffic is limited to existing 
roads and trails. 


11. Collections. Gasco will ensure that all collections and associated records resulting from 
identification and data recovery efforts during the Project are curated in accordance with 36 
CFR 79. Collections that may be repatriated in accordance with the provisions of the NAGPRA 
and applicable state laws (i.e., Utah 9-9-401 to 406) (i.e., human remains, associated and 
unassociated funerary objects, sacred objects, and objects of cultural patrimony) will be curated 
in accordance with 36 CFR 79 until they have been repatriated. Gasco shall bear all costs of 
curation, which typically includes proper documentation, transfer of materials, and long-term 
storage of artifacts, photographs, archaeological site forms, and reports at an accredited 
repository. 


12. Personnel Training. All personnel (full time, part time, or temporary; including contractors) 
involved in construction, operation, and maintenance of this Project shall be instructed (to a 
degree appropriate to their involvement in the Project) by Gasco, with BLM oversight, on cultural 
resource site avoidance and protection measures. The instruction will be required prior to being 
authorized to work in the APE and will be part of Gasco's Environmental Training Program. At a 
minimum, all employees shall receive written information sheet(s) that discuss the importance of 
cultural resources and laws pertaining to their protection, including penalties for violation. 


Personnel who routinely work in the project area shall be required to receive additional cultural 
resource awareness training that will be developed by Gasco with BLM oversight. Gasco will 
maintain records demonstrating that the above described personnel training has been carried 
out. Signatories and Concurring Parties of this Agreement may participate in development of 
this training program. 


13. Standard Section 106 Process. The BLM may choose to use the Standard Section 106 
process instead of this Programmatic Agreement for new or complex issues not addressed in 
this Agreement. In such cases, the BLM shall follow the requirements outlined in 36 CFR Part 
800. 
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14. Dispute Resolution Should any Consulting Party object, in writing, at any time to any 
actions proposed or the manner in which the terms of this Agreement are implemented, the 
BLM shall consult with the Consulting Party to resolve the concern within 30 days. If the BLM 
determines that the concern cannot be resolved, the BLM shall forward all documentation 
relevant to the dispute, including the BLM's proposed resolution, to the ACHP. The ACHP shall 
provide the BLM with its advice on the resolution of the concern within 30 days of receiving 
adequate documentation. Prior to reaching a final decision on the dispute, the BLM shall 
prepare a written response that takes into account any timely advice or comments regarding the 
dispute from the ACHP and provide them with a copy of this written response. The BLM will 
then proceed according to its final decision. If the ACHP does not provide its advice regarding 
the dispute within the 30 days time period, the BLM may make a final decision on the dispute 
and proceed accordingly. 


The BLM's responsibility to carry out all other actions subject to the terms of this Agreement that 
are not the subject of the dispute will remain unchanged. 


15. Protection of Confidential Information. Each Consulting Party to this Agreement shall 
safeguard information about the nature and location of archaeological, historic, and traditional 
cultural properties, pursuant to Section 304 of the NHPA and Section 9 of the ARPA. 


The BLM shall ensure that all confidential information, as defined in Section 9 of the ARPA and 
Section 304 of the NHPA is managed in such a way that Historic Properties, archaeological 
resources, traditional cultural values, and sacred objects are not compromised, to the fullest 
extent available under law. 


16. Amendments. Any Consulting Party to this Agreement may request that it be amended, 
whereupon the Signatories will consult to consider such amendment. An amendment will go into 
effect upon written agreement by all Signatories. 


The attachments to this Agreement may be amended or modified by the BLM after consultation 
with Consulting Parties. 


17. Termination. Any Signatory or Invited Signatory to this Agreement may terminate it by 
providing 30 calendar days notice, in writing, to the other Signatories, provided that the 
Signatories will consult during the period prior to termination to seek agreement on amendments 
or other actions that will avoid termination. In the event of a termination, the BLM, Gasco and 
other Signatories shall comply with 36 CFR Part 800.3 through 800.7 with regard to individual 
actions covered by this Agreement. Any Concurring Party to this Agreement may withdraw their 
concurrence and participation at any time by written notice, but such withdrawal will not 
terminate this Agreement or affect it in any way. 


18. Term. This Agreement shall be effective when all Signatories have signed it and will 
automatically terminate on the tenth anniversary thereof, unless each of the Signatories agrees 
to extend the term hereof through an amendment per Stipulation 16. All Signatories and 
Concurring Parties will meet prior to the termination date to discuss extending the term. 


19. Biennial Review. The BLM, SHPO, and Consulting Parties will meet biennially, unless 
requested to meet more frequently by two or more of the Consulting Parties, to review the 
functionality and effectiveness of the Agreement. The meeting may be held via a tele
conference call if the requesting parties agree. This meeting will include, at a minimum, a 
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project update, information regarding any adverse effect determinations and Discoveries since 
the last meeting, and mitigation efforts. Consulting Parties will make a meeting request to the 
BLM Vernal Field Office which will coordinate invitations and logistics. 


The stipulations of this Agreement are subject to the provisions of the Anti-Deficiency Act (31 
U.S.C. Section 1341) and availability of funds. If compliance with the Anti-Deficiency Act alters 
or impairs the ability of the BLM to implement stipulations of this Agreement, the BLM shall 
consult with the SHPO regarding the matter and acceptable alternatives. The responsibility of 
the BLM to carry out all other obligations that are not subject of the deficiency will remain 
unchanged. 


Execution of this Agreement by the Signatories and implementation of its terms evidence that 
the BLM has taken into account the effects of this Project on Historic Properties and afforded 
the ACHP an opportunity to comment. 


Signatories: 


Michael G. Stiewig, Field Manager Date I 


Bureau of Land Management, Vernal Field Office, Utah 


~	0Jl'i7A_ff-
Wilson G. Martin Dater 7 
Utah State Historic Preservation Officer 


John M. Fowler, Execu Ive Director Date~7 
Advisory Council for Historic Preservation 
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Invited Signatories: 


Michael K. Decker 
Executive Vice President and Chief Operating Officer 
Gasco Energy, Inc. 


Datel- I 


Kevin Carter, Director 
Utah School and Institutional Trust Lands Administration 


Date \. 


Concurring Parties: 


Date? / 


ommissioner 
Uintah County Commission 


Date 
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Definitions used in this Programmatic Agreement 


Area of Potential Effect (APE)- The geographic area or areas within which an undertaking may 
directly or indirectly cause alterations in the character or use of historic properties, if any 
such properties exist. The APE is influenced by the scale and nature of an undertaking 
and may be different for different kinds of effects caused by the undertaking (36 CFR 
800.16 (d». 


Project APE- This is the 253,746 acres of the entire project (Attachment A) expanded to 
include the Green River Corridor and Nine Mile Canyon. 


Site Specific APE- As this phased project is implemented individual well pads, access 
roads, pipelines, and other project development will require a Section 106 clearance 
including designation of an APE for the specific proposed action. These APEs will be 
much smaller, sometimes as small as 10 to 40 acres, depending upon the disturbance 
and proposed development. 


Authorized Officer- The Authorized Officer for this project is the BLM Field Manager, Vernal 
Field Office and his or her delegated representative. 


Consulting Party- Any party that has participated in the development of this agreement (i.e. 
Concurring Party, Invited Signatory, and Signatory) 


Concurring Party- A party who signs this Agreement, but is not legally or financially 
responsible for completion of stipulations. Concurring Parties may volunteer to assist 
with implementation of stipulations; however, cannot terminate the Agreement. 


Invited Signatory- The authorized official may invite additional parties to sign the. 
agreement and they have the same rights with regard to amendments and termination 
as the signatories. Gasco Energy, Inc. and the SITLA are Invited Signatories. 


Signatory- Parties who have legal or financial responsibilities for completions of 
stipulations of the Agreement. For this Agreement, Signatories are the BLM, SHPO, and 
ACHP. 


Cultural Resources- Any prehistoric or historic building, structure, feature, object, site, or 
district which is older than 50 years. The term includes artifacts, records, and materials 
that are related to and located in such properties. 


Independent Cultural Resource (independent consultant) Consultant- A qualified and BLM 
permitted professional consultant in cultural resources (archaeologist, historian, 
ethnographer, historic architect, architectural historian, or anthropologist) who is 
responsible for implementing cultural resource inventories and who prepares cultural 
resource documents, reports, analysis, records, and professional literature. Independent 
consultants are funded by Gasco and must meet the Secretary of the Interior's 
Professional Qualification Standards. Independent consultants also include Traditional 
Tribal Practitioners who have the knowledge and ability to recognize and identify 
Traditional Cultural Properties and Sacred Sites. 
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Cultural Resource Inventory- A systematic and detailed field examination of an area to gather 
information about the number, location, condition, and distribution of cultural resources. 
Also referred to as a Class III survey, Class III Inventory, or intensive level survey. 
Cultural resource inventory typically requires a systematic pedestrian review of an area 
with transect intervals of 15 meters or less. 


Historic Properties- Any prehistoric or historic district, site, building, structure, or object, and its 
associated artifacts, materials, features, setting, and records, that is either listed in or 
eligible for listing in the National Register of Historic Places (NRHP). All cultural 
resources are treated as "Historic Properties" until their National Register eligibility is 
determined (with SHPO concurrence). 
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Attachment A 



BLM Section 106 Consultation I nitiation Letter 



(w/APE Map and Consulting Parties Attached) 












United States Department of the Interior IE: ~ 
BUREAU OF LAND MANAGEMENT ~*\Green River District Office 


TAKE PmOlE'
Vernal Field Office 4NNJlER1CA 
170 South 500 East 

Vernal, UT 84078 



htlp:llwww.blm.govlutlstien/fo/vernaLhtml 



In Reply Refer To: JAN 2 6 2011 
8160 (UTGOI0) 


Certified/Return Receipt Requested 
700908200001 1831 2305 


Lori Hunsaker 
Deputy State Historic Preservation Officer 
Utah State History 
300 Rio Grande 
Salt Lake City, UT 84101 


RE: Initiation of Gasco Full Field Development Project Section 106 Consultation 


Dear Ms. Hunsaker, 


The Vernal Field Office (VFO) would like to initiate the Section 106, National Historic 
Preservation Act consultation process with your office for the Gasco Full Field Development 
Project (Gasca). To begin this process, we are enclosing a map of our proposed area of potential 
effect (APE), located in T9S, RI8 and J 9E; nos, RI4-18E; and TJ 1 S, RI4-19E. As a point of 
interest, the APE was expanded beyond the project area boundary to include all of Nine Mile 
Canyon below the southern rim and the Green River corridor below the eastern rim. 


In addition, the VFO received several requests for consulting party status from interested 
organizations during this project's early stages. These requests were initially denied based on the 
BLM's intention to use the National Environmental Policy Act (NEPA) process to accomplish 
public consultation, which was identified in the Federal Register Notice of Availability for the 
Draft Environmental Impact Statement (OBIS). However, comments received from some of 
these organizations pointed out that the OBIS Hdled to identifY the APE and requested consulting 
party status once again. In light of this oversight and in an effort to gather public input in a more 
direct manner, I have decided to grant their request. In addition, additional organizations were 
added per 36 CFR 800. A proposed list of invitees is enclosed, and I would appreciate your 
thoughts on any additional participants. Information will be provided regarding an initial meeting 
once participants have been notified. 







If you have additional questions or concerns, please contact either myself at (435) 781-3416 or 
Kathie Davies at (435) 781-4460. I look forward to a successful consultation process. 


Sincerely, 


/~ 
Michael G. Stiewig 
Field Manager 


2 Enclosures: 
1. APE Map 
2. Proposed Consulting Party Invitees 
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POTENTIAL INVITEES FOR CONSULTATION ON THE GASCO EIS 


Utah State Historic Preservation Officer 


Advisory Council on Historic Preservation 


Gasca Energy Inc. (proponent) 


Carbon County 


Duchesne County 


Uintah County 


State Institutional Trust Lands Administration 


National Trust for Historic Preservation 


Nine Mile Canyon Coalition 


Colorado Plateau Archaeological Alliance 


Southern Utah Wilderness Alliance 
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Tribal Consultation Summary 












Tribal Consultation Summary 


February 9,2011- BLM sent a certified letter initiating Tribal Consultation. Letter included a description 


of the project and a preliminary map of the Area of Potential Effect: Ute Mountain Ute Tribe, 


Goshute Indian Tribe, White Mesa Ute Tribe, Laguna Pueblo Tribe, Southern Ute Tribe, Ute Indian 


Tribe, Santa Clara Pueblo Tribe, Hopi Tribe, Zia Pueblo Tribe, Navajo Nation, Northwest Band of 


Shoshone Tribe, Eastern Shoshone Tribe. 


February 17, 2011- BLM sent a copy of a letter identifying them as an invited participant in the Section 


106 Consulting Party process and identifying a first meeting date of March 9, 2011: Ute Mountain 


Ute Tribe, Goshute Indian Tribe, White Mesa Ute Tribe, Laguna Pueblo Tribe, Southern Ute Tribe, 


Ute Indian Tribe, Santa Clara Pueblo Tribe, Hopi Tribe, Zia Pueblo Tribe, Navajo Nation, Northwest 


Band of Shoshone Tribe, Eastern Shoshone Tribe. 


February 28,2011- Pueblo of Laguna sent a reply indicating that the undertaking will not have a 


significant impact, but requesting notification ofthe discovery of new archaeological sites and data 


recovery, including photographs of recovered items. 


March 9, 2011- Betsy Chapoose of the Ute Indian Tribe and Wilfred Ferris of the Eastern Shoshone 


Tribe attended the first Gasco Section 106 consulting party meeting. 


March 9, 2011- As a follow up to the meeting, Julie Howard sent Betsy Chapoose of the Ute Indian 


Tribe a copy of the February 9, 2011 letter requesting initiation of consultation. 


March 10,2011- In response to a question from Betsy Chapoose of the Ute Indian Tribe, Julie Howard 


sent an email clarifying that the Ute Indian Tribe was offered cooperating agency status for the EIS 


when it was initiated, but no response was received. Ms. Howard stated that should the Tribe 


decide to be a cooperator we can provide the MOU at any time. It was clarified that being a 


cooperator on the EIS would not affect Section 106 consultation. 


April 8, 2011- Leigh J. Kuwanwisiwma ofthe Hopi Tribe sent a letter in response to the February 9 


request for initiation of consultation. In this letter he indicated that he had reviewed the DEIS and 


the March 9 meeting notes. He determined that the proposal will adversely effect cultural 


resources significant to the Hopi Tribe. He stated that there are Traditional Cultural Properties in 


the area (none were specifically identified by name or location). He requested a copy of the pending 


Class I overview. He also requested that the Advisory Council on Historic Preservation continue to 


participate in the consultation. He indicated that he looked forward to further information on this 


project at the administrative meeting scheduled for April 20, 2011. 


April 20, 2011- Julie Howard attended this administrative meeting with the Hopi Cultural Preservation 


Office. Terry Mogart requested that requests for consultation be accompanied by the report of the 


survey results, especially if there is any potential to adversely affect sites. He expressed concern 


that the Hopi were not consulted on the Draft EIS, and that the Draft EIS didn't have a defined APE. 







May 2, 2011- A copy ofthe final Class I survey was sent to Betsy Chapoose of the Ute Indian Tribe. 


May 24,2011- The Hopi responded to BLM's providing the Class I survey. The Hopi stated that their 


ancestors did not abandon the area by 1500 AD. They also stated that they look forward to 


continuing consultation during the "development and implementation of cultural resource survey 


and TCP and ethnographic study plans for the project. They also stated they appreciate the ACHP 


participating in the consultation and ACHP's ideas regarding a Programmatic Agreement. 


May 30,2011- A letter was sent by the BLM requesting consultation on the draft Programmatic 


Agreement. A copy of the draft PA was attached as well as an APE map (attachment 1 to the PAl 


and the draft Archaeological Rules and Restrictions for Gasco (attachment 3 to the PAl: Ute 


Mountain Ute Tribe, Goshute Indian Tribe, White Mesa Ute Tribe, Laguna Pueblo Tribe, Southern 


Ute Tribe, Ute Indian Tribe, Santa Clara Pueblo Tribe, Hopi Tribe, Zia Pueblo Tribe, Navajo Nation, 


Northwest Band of Shoshone Tribe, Eastern Shoshone Tribe. 


June 10, 2011- Richard B. Laurkie, Governor of the Pueblo of Laguna, sent a response stating the 


project would not have a significant impact at this time. 


July 22,2011- Byron Loosle, Utah State Office BLM, confirmed via email that during the week he had 


met with the Hopi in person regarding various projects including Gasco. He stated that the Hopi 


declined to sign the PA, and felt that since the ACHP was involved in the Section 106 process, their 


concerns were resolved. 


No other correspondence has been received. 
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1.0 INTRODUCTION 
 


Gasco Energy (Gasco), as part of their Uinta Basin Natural Gas Development Project is planning well 
development in the Uinta Basin. The proposed well sites cover a large distance and are located 
approximately 7 miles southwest of Myton, Utah in Section 13, Township 4S, Range 3W, Duchesne 
County. Approximate UTM coordinates for one of the well areas are 560,000 m Easting, 4,417,000 m 
Northing, Zone 12. 
This analysis evaluates emissions from the well sites under the development scenario proposed under 
Alternative F of the EIS. Alternative F accounts for the development of 1,298 wells. For modeling 
purposes, three different areas of the development field were identified as being geographically separated 
from one another to show emissions from each side of the prospective field. Within each of the three 
sections eight well sites were selected and all NO2 sources from these wells were included in the model. 
Note, a fourth geographically different section of the field was modeled for NO2 with the previous Water 
Evaporation Facility modeling. 


This analysis is being completed for 1-hour nitrogen dioxide (NO2) impacts from the potential heater 
treaters at each of the identified well sites. Also included in the model are two storage tanks from each 
well site to account for any potential downwash that may occur.  


Figure 1 presents one well site from one of the development areas input into AERMOD for modeling, 
which includes the Gasco emission points at the well sites, including the heater treater, and the sites tanks, 
fenceline and the nearby receptors. Figure 2 presents the full layout of one of the development areas, 
which includes 8 well sites. 
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Figure 1. Facility Diagram – Gasco individual wellsite area and nearby receptors 
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Figure 2. Site Diagram – One of three full Gasco development areas 


Well sites 
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2.0 REGULATORY STANDARDS 
 
2.1 CRITERIA EMISSIONS 


Utah and National Ambient Air Quality Standards (UAAQS and NAAQS) have been promulgated for the 
purpose of protecting human health and welfare with an adequate margin of safety. Pollutants for which 
standards have been determined include sulfur dioxide (SO2), nitrogen dioxide (NO2), carbon monoxide 
(CO), ozone (O3), particulate matter less than 10 microns in diameter (PM10) and particulate matter less 
than 2.5 microns in diameter (PM2 5). 


The only criteria pollutant being modeled in this analysis is nitrogen oxides (NOX) from the proposed 
wellsite heater treaters for comparison to the 1-hour NO2 NAAQS. The majority of NOX is emitted as 
nitric oxide (NO) which will gradually convert to NO2 depending on the amount of sunlight and the 
amount of ambient ozone. 


The NAAQS has recently been revised to reflect changes to the NO2 1-hr standard. The 1-hr NO2 
standard is set at 100 parts per billion (ppb) (or 188 µg/m3) based on the 3-year average of the 98th 
percentile of the annual distribution of the daily maximum 1-hour concentrations. The new standard was 
published in the Federal Register on February 9, 2010, and became effective on April 12, 2010. 
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3.0 MODELING INFORMATION 
 
3.1  MODEL SELECTION 


The most recent version of the AERMOD (version no. 11103) air dispersion model was selected to 
perform this modeling analysis. AERMOD is an EPA approved steady-state model capable of analyzing 
multiple sources over distances of up to 50 km. All technical options within the model were set according 
to regulatory defaults. The current EPA approved AERMOD model version 11103 was utilized using 
Bee-Line software (version 9.90a). 


3.2  METEOROLOGICAL DATA 


No onsite meteorological data are available for the project area. Correspondence with the Utah 
Department of Environmental Quality – Division of Air Quality (UDEQ-DAQ) indicated that suitable 
meteorological data for AERMOD for a four-year period (2005-2008) was available from a monitor 
located in Vernal, Utah. The data consist of surface measurements collected in Vernal, Utah for the years 
2005, 2006, 2007 and 2008 combined with upper air data recorded in Grand Junction, Colorado. 
Individual model runs for each calendar year of data were completed for three of the four calendar years 
of meteorological data; however, 2008 was an incomplete year of data. The most recent version of 
AERMOD cannot process and post-process NO2 1-hour data unless the data year is complete. For 
operation of the meteorological data, a profile base elevation of 1470 meters was utilized. 


Figure 3 presents a wind rose of the 2005-2008 meteorological data. 


3.3  TERRAIN ELEVATION 


Terrain elevations for receptors within the modeling domain were determined by AERMAP processed 
with National Elevation Dataset (NED) prepared by the U.S. Geologic Survey (USGS). NED provides 
elevations based upon 10 meter grid spacing (1/3 arc-second). Elevations were converted from the NED 
grid spacing to the model receptor grid spacing by interpolating from the elevation values closest to the 
receptor grid point. 


3.4  RECEPTOR SELECTION 


The model receptors consisted of fenceline receptors and a Cartesian grid. The receptor grid is extended 
out to a distance of what is considered to be the maximum distance any noticeable impact could occur 
(1.5 kilometers). Table 3-1 presents the spacing of the receptor grid. Figures 1 and 2 above, shows the site 
diagram with surrounding discrete Cartesian receptors, including fenceline receptors. 


3.5 DOWNWASH EFFECTS 


There are also two (2) proposed onsite storage tanks for each of the eight (8) tanks well sites included in 
each of the models. The tanks are incorporated into the model as a concern for downwash and considered 
through the application of the BPIP model. The dimensions for the tanks are specified in Table 3-2. 


3.6  PVMRM 


This analysis used the Plume Volume Molar Ratio Method (PVMRM) predict the NOX to NO2 conversion 
within the stack. A background ozone value of 78 parts per billion (ppb) was utilized to determine the 
ambient conditions for the NO2 impact. Values used in the PVMRM analysis included setting the NOX to 
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NO2 ratio (NO2STACK) to the default value of 0.10, and the equilibrium ratio (NO2EQUIL) set to 0.90 
in accordance with UDEQ guidance.  


3.7 MODEL INPUTS 


Inputs used in this analysis are presented in Tables 3-1 through Table 3-4. 


 


Table 3-1.  Receptor Grid Summary  


Receptor Interval Receptor 
Spacing 


Facility Fenceline  25 meters 


Fenceline to 1500 meters 100 meters 
 
 


Table 3-2   Storage Tanks 
Height 


(ft) 
Width 


(ft) 
20 12 


 
The calculated facility emission rates, assuming constant operation, are summarized in Table 3.3.  
Exhaust stack parameters are summarized in Table 3.4. 
 


Table 3-3.  NOX Emission Rates (100% Load) 


Source Emission Factor 
(g/hp-hr) 


Emission Rate 
(lb/hr) 


Emission Rate 
(tons/year) 


Separators (each) 


 


  


 


 


- 0.038 0.167 


 


Table 3.4    Point Source Stack Parameters 
 


Source Stack Height 
(ft) Temperature (°F) Exit Velocity 


(ft/s) 
Stack Diameter 


(ft) 
Separators 15.1 800 9.32 0.75 
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Figure 3 Wind Rose from AERMET Vernal, Utah, data years 2005–2008 
 


Wind Speed Direction (blowing from) 
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4.0 IMPACT ANALYSES 
4.1 NO2 ANALYSIS 
 
4.1.1 1-Hour NO2 Analysis 
 
NOX will be emitted from the proposed heater treaters (the emission rate presented in Table 3-3).   
 
The NO2 1-hour background concentration of 69 µg/m3 is based on monitored values from the Uinta 
Basin (Greater Natural Buttes Supplement to the Draft EIS, May 2011). 
 
The NO2 1-hour NAAQS is based on the 3-year average of the 98th percentile of the yearly distribution of 
1-hour daily maximum concentrations. Table 4.1, 4.2 and 4.3 illustrates that the 98th percentile of the 
yearly predicted NO2 impact, from each of the three modeled well site areas, in addition to the 
background NO2 concentration for the local area, is below the applicable 1-hour NO2 NAAQS. The 
maximum predicted impact takes place at the fenceline of one of the modeled well sites. 
 
Note: Well Site Area 1 was modeled for NO2 impacts with the Water Evaporation Facility (WEF) model 
and showed compliance with the applicable NAAQS.  
 
Figure 4 presents the graphical output of the maximum NO2 1-hour impact from the well site area that 
predicted the highest impact (well site area 4, year 2007). 
  
 
Table 4.1 Predicted 1-Hour 98th Percentile NO2 Impact Comparisons to NAAQS (100% Load) for 
Well Site Area 2 
 
Table 4-1. Predicted 1-Hour 98th Percentile NO2 Impact Comparisons to NAAQS (100% Load) for 
Well Site Area 2 


Source Year 


98th Percentile 
Predicted 1-


hour NO2 
Impact 
(µg/m3) 


Local Area 
Background 


(µg/m3) 


Maximum 
Predicted 1-
Hour NO2 
Combined 


Background 
(µg/m3) 


NAAQS 
(µg/m3) 


 


Cumulative 
Impact 
(% of 


NAAQS) 


Gasco 2005 27.60 69 96.60 188 51.4% 
 
 
Table 4-2. Predicted 1-Hour 98th Percentile NO2 Impact Comparisons to NAAQS (100% Load) for 
Well Site Area 3 


Source Year 


98th Percentile 
Predicted 1-


hour NO2 
Impact 
(µg/m3) 


Local Area 
Background 


(µg/m3) 


Maximum 
Predicted 1-
Hour NO2 
Combined 


Background 
(µg/m3) 


NAAQS 
(µg/m3) 


 


Cumulative 
Impact 
(% of 


NAAQS) 


Gasco 2005 31.22 69 100.22 188 53.3% 
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Table 4-3. Predicted 1-Hour 98th Percentile NO2 Impact Comparisons to NAAQS (100% Load) for 
Well Site Area 4 


Source Year 


98th Percentile 
Predicted 1-


hour NO2 
Impact 
(µg/m3) 


Local Area 
Background 


(µg/m3) 


Maximum 
Predicted 1-
Hour NO2 
Combined 


Background 
(µg/m3) 


NAAQS 
(µg/m3) 


 


Cumulative 
Impact 
(% of 


NAAQS) 


Gasco 2007 41.10 69 110.1 188 58.6% 
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LIST OF MODEL FILES 
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List of Model and Plot Files 
 
BPIP Files  
*.PIP Input files 
*.SO Output files 
BPIP*.SUM Summary Output file 
*.TAB Verbose Output file 
 
AERMOD Files 
* _Poll.DTA 
 


Input files for AERMOD; Poll. is (1-hr) NO2 


*.LST Model output list file 
*.SUM Summary Output File 
*.GRF Graphic Plot File 
  
Meteorological Data Files 
KVNL05_07.SFC or 
 


Processed meteorological input data; 05_07 indicates the 
modeling data year range (2005 – 2007). 


KVNLXX.SFC 
 


1-hour NO2 modeling required individual years; XX 
indicates the modeling data year. 
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MODELING FILES  
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The Appendix R Modeling Files are included on the accompanying CD. 
 


 
 


 
 












 


ERRATA TO THE GASCO FINAL ENVIRONMENTAL IMPACT STATEMENT  


This errata document presents minor changes to the Gasco Final Environmental Impact 
Statement (EIS) that were inadvertently overlooked when the BLM updated the Final EIS prior to 
printing. This document also presents the reasons for each change. This document is part of the 
permanent file. 


1. Volume 1, Page ES-1, first paragraph: 


Replace the second sentence with the following revised description. The legal description as 
printed was not inclusive of all areas considered as the project area in the Final EIS. 


“The project area is located within Uintah and Duchesne counties, Utah, and consists of 
approximately 323 sections located primarily in Township 9 South, Ranges 15–19 East; 
Township 10 South, Ranges 14–19 East; and Township 11 South, Ranges 15–18 East (see 
Map 1).” 


2. Volume 1, Page 1-1, first paragraph: 


Replace the second sentence with the following revised description. The legal description as 
printed was not inclusive of all areas considered as the project area in the Final EIS. 


“The project area (see Map 1) is located within Uintah and Duchesne counties, Utah, and 
consists of approximately 323 sections located primarily in Township 9 South, Ranges 15–19 
East; Township 10 South, Ranges 14–19 East; and Township 11 South, Ranges 15–18 East.” 


3. Volume 2, Pages X-8 and X-13: 


Delete the reference to Hintze 1988 on page X-8, which was included in error. On page X-13, the 
wrong date was included in the reference to Porter et al 2006. Correct the reference to read as 
follows. 


“Porter, J.M., J. Cruse-Sanders, and R. Lauri. 2007. A preliminary assessment of genetic 
relationships among Sclerocactus brevispinus S. wetlandicus Hochstatter, and S. glaucus. 
U.S. Fish and Wildlife. Unpublished.” 








  


    


   


 


APPENDIX S. FINAL BIOLOGICAL OPINION FOR THE GASCO ENERGY 


INC. FIELD DEVELOPMENT PROJECT ENVIRONMENTAL IMPACT 


STATEMENT/BIOLOGICAL ASSESSMENT 











      
    


   

      



     



    


   
 


 
 


 


 	            


 	             
  


 	            
    


                 
               


             
         


             
               


            
           


           
            


                   
               


                
             


      


              
               


              
             


    







  


         


     


             
              


            
             
               


               
  


                
            
            


               
                
              


                 
                


    


               
              


               
            
                 
                
                


              
               


              
                  


 


            
               


               
                


              
              


  


 








            
           


                  
                
                


              
                   


              


                
             


  


               
                 


                
                  


             
   


                
                


                
              


              
                 


                 
          


            
              


           


          


         


           


            


             


 








 	            
   


 	               
            


 	            
              


 


 	              
             


 	             
      


 	               
               


     


 	               
        


 	             


             


  


 	     


               
              


              
                 
            


                
              


             
              


               
                


             
              
           


 








   
 


   
 


   


  
 


         


              
         


            
           


                 
            


             


 








   
      



 
      


       
    
  


  
   


 
  


        


                
                 


                    
           


             
               
           
               


               
               
 


                   
          


                  
            


              
                


              


 








               
                
               


                
                   


              


             
              


                 
               


     


                
             


            


             
 	         
 	       
 	             


 	        
 	       
 	        
 	                 


     
 	            


     
 	            
 	       
 	             


                
 


 	                  
               
               


 	                
              


               
             


                


 








                 
            


              
        


 


           
           


 	                 
    


 	                
          


 	                
         


 	              


 	              
   


 	               
              


  


 	                 
                  


                 
 


 	                  
 


 	               
             
     


 	               
            
               


           


 	             
        


 








 	               
                 


 	                 
                 


      


              
              


                 
               
                 
           
                 


                  
                  


                  
    


  


                     
                


                
             


            
           


    


              
              


             


            
 


 	                  
 


 	                   
 


 	                    
   


 








 	            


 	                 
      


 	                 
       


 	                
                
 


     


           
          


 	               
                


                   
                 


        


 	                    
             
 	                


     
 	              


         
 	               


              
              


 	         


 	               

    



  

    



   

   



                    
                  
                 


     


 








              
              


    


              
               


              
               


              
             


                  
             
              


   


                
              


               
                 


           
               


             
             


              
 


                 
               


                  
                


                  
              


                
                  


            
               


          


     

    

  



   



                
              


 








                 
                   


                
              


                 
                 


         


    


 	             
              


             
   


   


             
             


             
        


 	                
             


           


 	               
             


             
            


              
               


              
      


 	               
            


             
              


            
  


 	               
             


              
   


 








                
             


                 
                


              
                 


       


        


                
                


         


  


            
                 


              
             


              
             


          


                
             
                


          


              
                 


              
          


             
                


                   
              


               
             


              
         


 








              
                


                 
                


             


               
               
                 


                


              
                


            
                
                 
                 
  


               
               
               


                 
             


              
              


               
              


              
           


               
                


              
 


                
               


 


               
             


             
              


               
                 


 








                  
               


                    
            


                
           


             
               


               
             
             


              
               
              
                


  


             
              


           
                


             
             


                 
               
               
                   


                 
               


     


                
                
                


                 
               


              
             


                
            


                


             
            


               
       


 








               
             


             
             
             


              
                 


               
                 


                
               


                 
            


           
 


               
               


             
                


                  
               


             
              


              
                  


    


               
          


             
        


               
 


            
            


          
 


                 
             


              
             


 








  


             
               


              
              


             
              


     


            
              


               
                 


              
                 


   


                
                 


                 
               


              
             


            
            
             


  


             


 	                 
   


 	                 
         


 	               


 








       


  


               

               



                    

                



                

                



             

               



    



             

            



            

               

               

               



                 

               



             



  


              
             


               
       


    


                
    


             
                 


               
  


                 
                 


                 
           


 








               
              


               
             


              


              
              


             
                 


               
                  


             
   


        


  


                
               


              
               


                
                


                
            


               
                  


                
              


                
     


              
               


        


 








               
          


   
          


           


    
        


   
           


 


  
  


   
     


 


    


 


 
  


   
          


             
           


            
             


       


                 
              
               


          


           
                 


               
      


                
             


            
                


              
           


                 
  


              
                


               
               


 








                  
              


               
             


             


             
                


               
            


               
              


             
          


               
          


                
                 


           
             


              
                
              
            


                 
              
         


  


             
              


                 
                  


                
                 
  


               
          


                 
             


               
             


 








             
             


              
   


 


    


                
             


              
                


                 
              


        


    


                 
              


                 
                


                
                 


                
               


            
                


                  
        


  


               
                 


              


              
                 


            


              
              


                
               


               


 








                
  


                
           


              
                  


               
                


              
             


                
             


              
               


    


              
                   


            
        


 








                
 


  
 


 
 


 
 


 
 


 


         


   
  


        


   
    


  
    


   
   
   


 
        


   
   


  
    


                      


                       


       


               
         


              
             


               
             


               
     


            
                 


                 
              


              
              


 








               
        


              

            



              

            



    



  


                
              


          
             


               
             


               


                 

            



           



               

               



                  

  



    


            
                 


                
               


            
                


               
             


               
     


              
              


               
               


                    
                


 








                    
             


                  
                


                
    


                    
              


               
               


                     
                


                    
               


          


                
                 


                 
          


             
                


               
                 


               
              
               


              
        


              
             


              
                


        


                
             


              
                 
             
                
              


 








                
                
                


                
                


                 
                


   


              
            


                
              


             
             


               
              


  


             
             


              
             


     


                
            


              
              


       


                
            


                
              


           
            


             
             


                  
           


              


                  
               


 








                
    


           
              


                
                
   


               
               


            
            


              
             
              


                   
               
               
                
             


               
                


    


   


                
                  


               
       


               
              


            
             
              


              
                


               
                  


              
         


 








  


             
                 
                 


                
             


       


              
               
                


              
            


                
               


              
               


             


  


                 
        


        


              
            


             
           


              


          


 	                
    


 	            
        


 	               


 	          


 








  


          
              


                 
                 


               
                


 


 	           
              


               
                 


              
              


                 
             
           


               
     


 	          
           


             
 


 	            
           


 	              
     


                  
               


                
                


  


    


                
             


                  


 








              
              


                
                 


               
                   


                    
                   


                 
     


                
                    


                 
                    


               
                     


                 
                


              
      


     


              
                


                 
              


    


                
              
                
                 


               
               


             
                


                    
                   
    


                
               


                


 








              
               


    


                
             


    


              
            


    


 	                 
      


   


                   
             


            
 


             
             


           
 


      


 	              
                    


            


 	                 
            


 	              
               


               
             


 








   


                  
        


              
                   


         


 	                  
        


 	      
 	       
 	      
 	     
 	   
 	      


 	        
 	         
 	     
 	      


                     
     


      
     


               
              


                
               


               
                 


                
                


              


                    
                  


          


 








  


                 
               


            
                 


 


           
               


           
              


           
         


       


             
               


    


  


   


 	            
               


                
           


 


 	            
              


 	            
  


 	             
            


           
              


       


  


 	              
            


 








              
               


 


 	                
    


 	             
           
       


 	              
          


 	               
    


 	             
               


          
     


 	             
              


       
 	               


          
 	                


            
 	              


          
     


 	               
         


 


 	            

   



 	          
 	           


  


 








 	             
            


  


 	         


 	           


 	            
        


  	            

             



   



  


   


 	           
                  


         


 	                
            


             


 


 	            
           


              
             


           
             


 	             
             


            
  


 	              
            


 


 








 	                 
          


  


 	            
                


             
   


 	             
            


              
           


       


 	              
           


      


     


  


               


 


 	               
                


          
 	           
 	        
 	            


                 
            


 	   


                
            


                   
              


                 


 








                  
                 


                    
                


        


              
              


               
             


 


 








   


                
     


                  
                  


              
           


            


                
          


           
   


            


     


                
       


                 
         


      


                
          


             
             


                 
     


              


                 


               
          


          


        







               
             


            
           


            


   


                
   


                  


  


             
                


 


               
    


                  
           


             
      


                  
           


      


              
                 


             
          


                  
     


              
                


           
   


                   
             


 







                   
             


                 
     


              
           


 


                  
           


                   
             


      


                 
  


               
        


            
             


   


                   
      


                
             


  


                


    


                
             


 


                  
          


 








                
    


               
  


 


                
    


                
      


              


       


             
         


                 


     


           
       


      


               


             
              


 


            
              


    


              
              


  


            
              


    


 








              
              


  


              


  


           
    


               
        


              
 


                


              
     


                  
      


                 
     


                
                 


                
             


       


 

















United States Department of the Interior 
BUREAU OF LAND MANAGEMENT 


Green River District Office 
Vernal Field Office 
170 South 500 East 
Vernal, UT 84078 


(435) 781-4400 Fax: (435) 781-4410 
http://www.blm.gov/ut/st/enlfo/vemal.html 


TAKE PRIDE• 
INAMERICA 


IN REPLY REFER TO: 
LLUTG01000 
1790 
UT -080-06-253 


Dear Public Land User: 


Enclosed is the Final Environmental Impact Statement (EIS) for the Gasca Uinta Basin Natural 
Gas Development Project, which documents anticipated environmental consequences of 
developing natural gas resources in the 206,826 acre project area in Uintah and Duchesne 
Counties, Utah. Under the Agency Preferred Alternative, up to 1,298 new gas wells from 575 
well pads would be drilled over a period of 15 years. Total new surface disturbance would be 
approximately 3,604 acres, or about 2% of the total project area. 


This Final EIS has been developed in accordance with the National Environmental Policy Act of 
1969 and Federal Land Policy and Management Act of 1976. The Bureau of Land Management 
(BLM) prepared the Final EIS in coordination with numerous Cooperating Agencies including 
the United States Fish and Wildlife Service, United States Environmental Protection Agency, 
United States Bureau of Indian Affairs, and Uintah and Duchesne Counties. The BLM also took 
into account comments received during the public comment period on the Draft EIS (October 
2010). The Final EIS tracks changes made between the Draft EIS and Final EIS, and includes 
responses to comments received during the public comment period for the Draft EIS. 


This Final EIS is not a decision document. The publication of the Notice of Availability in the 
Federal Register for this Final EIS initiates a 30-day waiting period. Following conclusion of that 
period, a Record of Decision (ROD) will be prepared and signed to disclose the BLM's final 
decision and any project Conditions of Approval. Availability of the ROD will be announced 
through local media, the Vernal BLM website, and Utah BLM's Environmental Notification 
Bulletin Board. 


We appreciate your interest in this project. If you have questions or need additional information, 
please contact Stephanie Howard at (435) 781-4469. 


~---
Michael G. Stiewig 
Field Office Manager 
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ABSTRACT 
 


Gasco Production Company proposes to develop an area in the Monument Butte–Red Wash and 
West Tavaputs Exploration and Development Areas, and extract and transport oil and natural 
gas.  


The Proposed Action encompasses approximately 206,826 acres and proposes 1,491 wells. The 
development would involve drilling a maximum of 1,887 natural gas wells (under the Full 
Development Alternative) on federal, state, and private lands; constructing roads and gathering 
lines for natural gas; constructing an evaporative facility for produced water; and expanding the 
existing compressor stations to move the gas to natural gas transmission lines.  


Construction would begin after issuance of the environmental impact statement record of 
decision, and the approval of Applications for Permit to Drill and right-of-way grants. 
Construction would continue for approximately 15 years, and is expected to last 30 years. 


The following six alternatives were considered in detail for this project: Alternative A – 
Proposed Action; Alternative B – Reduced Development; Alternative C – Full Development; 
Alternative D – No Action; Alternative E – Reduced Development with Directional Drilling; and 
Alternative F – Agency Preferred. Alternative A is the Proposed Action for extracting natural 
gas. Alternatives B, C, and E were developed in response to issues raised during the agency and 
public scoping process. Alternative F was developed in response to comments received during 
the public comment period. It was designed to incorporate directional drilling to reduce surface 
impacts while still allowing the proponent to use some vertical drilling by careful planning of the 
placement of surface facilities to obtain data in areas where formation details are lacking, 
especially in the southern and western portions of the project area. Alternative F is the agency’s 
preferred alternative. These alternatives would incorporate the same construction, operational, 
decommissioning, and reclamation components as the Proposed Action, but with additional 
considerations applied to those actions taking place on federal lands. The No Action Alternative 
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is required by the National Environmental Policy Act for comparison to the other alternatives 
analyzed in the environmental impact statement. For this project, the No Action Alternative 
means that natural gas exploration and development is assumed to continue on federal, state, and 
private lands, albeit at a much smaller scale. Activity on federal lands would come from 
exploratory projects previously approved by the Bureau of Land Management, and is assumed to 
also come from other subsequent authorizations by the Bureau of Land Management, such as 
approval of wells to meet unit and/or lease obligations. In addition, development is assumed to 
continue on State of Utah and private lands, subject to the approval of the Utah Division of Oil, 
Gas, and Mining as well as the appropriate land owner. Reasonable access across public lands to 
proposed well pads and facilities on state and private lands could also occur under the No Action 
Alternative.  


The Green River District Manager is the Bureau of Land Management’s Authorized Officer, 
responsible for preparing this final environmental impact statement. 
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EXECUTIVE SUMMARY 


ES.1 INTRODUCTION  


Gasco Energy Inc. (Gasco) has proposed to the U.S. Department of the Interior (DOI) Bureau of 
Land Management (BLM) Vernal Field Office (Vernal FO) to develop oil and natural gas resources 
within the Monument Butte–Red Wash and West Tavaputs Exploration and Development Areas. 
The project area is located within Uintah and Duchesne Counties, Utah and consists of 
approximately 187 sections located in Township 9 South, Ranges 18 and 19 East; Township 10 
South, Ranges 14, 15, 16, 17, and 18 East; and Township 11 South, Ranges 14, 15, 16, 17, 18, and 19 
East (see Map 1).  


Gasco operates the majority of the mineral lease rights underlying both the public and private lands 
in the project area. The project area encompasses approximately 206,826 acres predominantly in the 
West Tavaputs Exploration and Development Area with some overlap into the Monument Butte–
Red Wash Exploration and Development Area of the Vernal FO. It is located primarily on BLM-
administered lands (177,644 acres), but also includes lands administered by the State of Utah (25,451 
acres) and privately owned lands (3,731 acres). The project area includes lands within the restored 
boundary of the Ute Indian Reservation, but no lands administered by the tribe or by the Bureau of 
Indian Affairs (BIA). Targeted geologic strata lie in the Wasatch, Mesaverde, Blackhawk, Mancos, 
Dakota, and Green River formations, approximately 5,000–20,000 feet below the earth's surface. 


These leases have created contractual rights and obligations between Gasco and the United 
States, the State of Utah, or private mineral owners. Gasco's purpose for the Proposed Action is 
to develop these leases and efficiently produce commercial and economic quantities of oil and 
gas by expanding the Monument Butte–Red Wash and West Tavaputs Oil and Gas Field 
infrastructure. Gasco estimates that the Proposed Action could yield nearly three trillion cubic 
feet (Tcf) of natural gas through 2053.  


As the administrator for both subsurface and surface resources on public lands in the study area, 
the BLM is the lead federal agency responsible for preparation of this environmental impact 
statement (EIS). Some of the area proposed for development was leased prior to the publication 
of the Vernal FO Record of Decision and Approved Resource Management Plan (Vernal RMP; 
BLM 2008c). Therefore, surface management guidance is provided by the Vernal RMP and/or 
by conditions attached to each lease. 


ES.2 PURPOSE AND NEED 


ES.2.1 PURPOSE 


The purpose of BLM's action is to respond to Gasco's proposal and to facilitate action on future 
plans and applications related to this proposal while reducing environmental impacts. The BLM 
developed this EIS to provide information to allow the Vernal FO to render an informed decision 
whether to approve the Proposed Action or another alternative. A decision to approve an action 
alternative would authorize Gasco to exercise its valid lease rights on BLM-administered lands 
and/or minerals as described in the selected alternative, subject to Conditions of Approval 
(COAs) and additional site-specific review and approval as required. 
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ES.2.2 NEED 


The BLM's need for the project is to fulfill its responsibilities under federal laws and federal oil 
and gas leases to allow leaseholders to develop mineral resources to meet continuing national 
energy needs and economic demands. The BLM oil and gas leasing program encourages 
development of domestic oil and gas reserves and the reduction of U.S. dependence on foreign 
energy sources. Increased development of gas resources on public lands in an environmentally 
responsible manner is consistent with the Comprehensive National Energy Strategy announced 
by the U.S. Department of Energy (DOE) in April 1998, the Energy Policy and Conservation Act 
(42 United States Code [USC] 6201), and the Energy Policy Act of 2005 (Public Law 109–58). 
Private production from federal oil and gas leases is an integral part of the BLM's oil and gas 
program under the authority of the Mineral Leasing Act (MLA), as amended by the Federal Land 
Policy and Management Act (FLPMA), and the Federal Onshore Oil and Gas Leasing Reform 
Act of 1987. 


ES.3 CONFORMANCE WITH BLM LAND USE PLANS AND OTHER LAWS AND 


POLICY CONSIDERATIONS 


The preparation of this EIS is in accordance with National Environmental Policy Act (NEPA) 
and in compliance with the Council on Environmental Quality (CEQ) regulations (40 CFR 
1500–1508), DOI requirements (Department Manual 516), and guidelines listed in the BLM 
NEPA Handbook, H-1790-1). 


The Proposed Action would be consistent with various federal, state, county, and local laws and 
regulations. In addition, applicable permits will be acquired as necessary. The proposed wells 
would be developed in accordance with the MLA and with 43 C.F.R. Part 3100. The MLA (30 
USC 181 et seq.) requires that all public lands not specifically closed to leasing be open to lease 
for the exploration and development of mineral resources. The intent of the MLA and its 
implementing regulations is to allow and encourage lessees or potential lessees to explore for oil 
and gas underlying public lands. FLPMA mandates that the BLM manage public lands on the 
basis of multiple use (43 USC 1701[a][7]). Minerals are identified as one of the principal uses of 
public lands under Section 103 of FLPMA (43 USC 1702[c]). 


The Proposed Action will take place within the Vernal FO, which is managed under the Vernal 
RMP (BLM 2008c), which allows for the exploration and development of oil and gas resources 
(including tight gas reservoirs) while protecting or mitigating other resource values. The majority 
of the proposed project lies within an area that was previously partially developed for oil and gas 
production and is designated as Category 2 for oil and gas leasing by the BLM. Category 2 areas 
are open to oil and gas leasing with stipulations to protect sensitive surface resources. As 
discussed on page 21 of the record of decision (ROD), the RMP does not alter valid existing 
rights (BLM 2008c). The Proposed Action and alternatives presented in this EIS are consistent 
with the management decisions of the RMP (BLM 2008c), which covers all of the BLM lands in 
Uintah, Duchesne, and Daggett counties (and small areas of Grand County).  


ES.4 PUBLIC AND AGENCY SCOPING 


Public scoping is a process designed to meet the public involvement requirements of NEPA. This 
cooperative process includes soliciting input from interested agencies (federal, state, and local), 
organizations, and individuals on issues, concerns, needs, resource uses, resource development, 
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and resource protection. The scoping process is an excellent method for opening dialogue 
between the lead agency and the general public about management of the public lands and for 
evaluating the concerns of those who have an interest in the area.  


The BLM has conducted public and internal scoping to solicit input and identify the 
environmental concerns and issues associated with the proposed project. A Notice of Intent 
(NOI) was published in the Federal Register on February 10, 2006. The BLM then prepared a 
scoping information packet and provided copies of it to federal, state, and local agencies, the Ute 
Tribe, and members of the general public. Announcements of scoping opportunities were made 
in various local news media. The BLM conducted a public scoping and information open house 
on February 27, 2006, in Vernal, Utah; February 28, 2006, in Duchesne, Utah; and March 2, 
2006, in Price, Utah. The Vernal FO received numerous letters commenting on the proposed EIS 
during the scoping period. The contents of these letters may be found in the project 
administrative record. The issues of concern raised during scoping, including the potential 
impacts resulting from the project, are summarized below. 


ES.5 IDENTIFIED ISSUES  


As noted above, issues to be addressed in the EIS were identified by the public and the agencies 
during the scoping process. Eighteen issues were identified during scoping and are summarized 
below. Other resource and use issues are identified in the BLM ID team checklist (Appendix A). 


ISSUE 1: ALTERNATIVES 


What is the viability of a reduced number of wells? How will impacts to other operators and 
leases in the Uinta Basin be addressed? What best management practices (BMPs) are technically 
and/or economically feasible? How will access routes be varied to protect resources? How will 
the Green River, Nine Mile Canyon, and special designation areas be protected?  


ISSUE 2: AIR QUALITY 


How will the impacts of increased airborne dust, industrial particulates, magnesium chloride, and 
other dust-abating chemicals be mitigated?  


ISSUE 3: CULTURAL RESOURCES 


How will prehistoric and historic cultural resources, especially those located in and around Nine 
Mile Canyon, be protected? How will consultation with cultural preservation groups be 
incorporated? 


ISSUE 4: MITIGATION 


What BMPs will be included in the Proposed Action and all alternatives? What will be done to 
maximize restoration and remediation following surface disturbance? 


ISSUE 5: NATIVE AMERICAN CONSULTATION 


What cultural importance do local tribes place on the project area? 
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ISSUE 6: NOISE 


How will noise from construction and operation be minimized? 


ISSUE 7: PROCESS 


How will the EIS best convey project information, especially information that is conceptual? 
What reasonable foreseeable actions will be examined in the EIS? 


ISSUE 8: PUBLIC HEALTH AND SAFETY 


How will public health and safety issues resulting from increased travel, potential chemical spills 
or fires, and increased access in the project area be minimized?  


ISSUE 9: PURPOSE AND NEED 


Are the stated purpose and need of the project valid?  


ISSUE 10: RECREATION AND VISUAL 


How will the effects of the extraction industry on recreational resources and opportunities (as 
well as the recreation industry) be mitigated? How will visual impacts in the project area be 
reduced? 


ISSUE 11: SOCIOECONOMICS 


How will the direct and indirect impacts to recreation and the recreation industry be balanced 
with the positive impacts brought by the extraction industry? 


ISSUE 12: SOILS 


How will long-term impacts to biological soil crusts and other soil types be mitigated?  


ISSUE 13: SPECIAL DESIGNATIONS 


How will areas of critical environmental concern (ACECs) and Wild and Scenic Rivers (WSRs) 
be protected?  


ISSUE 14: TRANSPORTATION 


How will direct and indirect impacts from traffic be minimized?  


ISSUE 15: WILDLIFE/THREATENED AND ENDANGERED SPECIES 


How will wildlife resources, threatened and endangered species, and habitat be protected?  


ISSUE 16: VEGETATION 


How will vegetation resources be protected, maintained, or restored? How will the spread of 
noxious weeds be mitigated? 
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ISSUE 17: WATER QUALITY 


How will water resources be managed to protect and maintain water quality?  


ISSUE 18: WILDERNESS CHARACTERISTICS 


How will wilderness resources and attributes be protected? 


ES.6 PUBLIC COMMENTS AND MEETINGS ON THE DRAFT EIS 


A legal Notice of Availability (NOA) was published in the Federal Register on October 1, 2010, 
announcing the availability of the Draft EIS. An NOA was also posted on the BLM website  
(http://www.blm.gov/ut/st/en/fo/vernal/planning/nepa_/gasco_energy_eis.html).  


A 45-day comment period was held from October 1, 2010, to November 15, 2010, during which 
the public and other stakeholders could provide comments to the Vernal FO about the Draft EIS. 
Three public meetings were held by the BLM in Price, Duchesne, and Vernal, Utah, during the 
comment period to allow interested persons an opportunity to learn about the Gasco Proposed 
Action and alternatives, discuss concerns with resource specialists, and submit comments on the 
Draft EIS. The BLM extended the comment period until December 30, 2010, to allow the public 
to review updated air quality model technical support documents and an errata sheet containing 
minor revisions to the Draft EIS.  


During the 90-day comment period, the Vernal FO received 4,170 letters commenting on the 
EIS. In preparing the Final EIS, the BLM considered all comments. Appendix P provides 
responses to all substantive comments received on the Draft EIS. Copies of all letters may be 
found in the project administrative record. Appendix P also contains a description of the 
comment analysis and response process.  


ES.7 ALTERNATIVES 


In addition to the Proposed Action, five alternatives to the Proposed Action have been addressed 
in the EIS: the No Action Alternative, a reduced development alternative, a full development 
alternative, a directional drilling alternative, and a new alternative developed in response to 
agency and public comment on the Draft EIS. The elements and impacts of this new alternative 
(Alternative F) are contained entirely within the range of Alternatives A through E, so adding it 
does not introduce significant new information that would require the preparation of a 
Supplemental EIS. These alternatives are described below and compared in Table ES-1. The 
BLM has identified Alternative F as their preferred alternative. 


ES.7.1 ALTERNATIVE A: PROPOSED ACTION 


Under Alternative A (the Proposed Action), Gasco would drill 1,491 new natural gas production 
wells, and construct associated access roads, water supply pipelines, and gathering lines within 
the Riverbend, Wilkin Ridge, and Gate Canyon areas (see Map 2). Based on an average drilling 
rate of 100 wells per year and assuming that the drilling program would begin in 2011, it is 
anticipated that the 1,491 proposed wells would be drilled by approximately 2026. The total 
number of wells would depend largely on geology, economic factors, and lease restrictions. The 
wells would be drilled to recover gas reserves from the Wasatch, Mesaverde, Blackhawk, 
Mancos, Dakota, and Green River formations at depths of 5,000–20,000 feet. At the end of each 







Gasco Final EIS Executive Summary 


ES-6 


well's productive life (approximately 30 years), it would be plugged and abandoned and the 
affected area reclaimed. Thus, the total life of the project would be approximately 45 years. 
Although some wells may be drilled directionally from the same pad, each well was 
conservatively assumed to have its own pad for the purposes of analysis. 


The extent of this proposed development and prospective nature of the natural gas resources is 
based on two-dimensional (2D) seismic data, geologic information, and data derived from 
exploratory wells drilled to date. The well density needed to develop the resource is expected to 
vary depending on the geologic characteristics of the formation being developed. The highest 
surface density assumed for this EIS's programmatic analysis is 1 well pad per 40 acres (in some 
areas of the Wasatch and Mesaverde formations), but the exact surface density would be defined 
during on-site review and permitting. 


Approximately 325 miles of new road would be constructed to access the proposed wells. Gas 
would be transported via pipeline and related facilities to either intrastate or interstate pipelines. 
Depending on site-specific conditions, pipelines and collector lines would either be laid on the 
ground surface, typically next to a road, or trenched and buried. If dry, the wells would be 
plugged and abandoned as required by the surface management agency (SMA) and authorizing 
officer (AO). The construction of new compressor facilities is not proposed as part of the 
Proposed Action. However, gas treatment capacity would be expanded by a total of 
approximately 21,000 horsepower at two existing gas plants to handle the increased production. 
Any produced water would be disposed of in a licensed evaporative facility proposed as part of 
this action (see Section 2.2.4). 


The primary source of water drilling would be recycled and treated production water. Water for 
drilling would also come from a Newfield pipeline supplied by a Green River well (Water Right 
No. 41-3530), the Myton water dock facility (Temporary Water Right Application No. 
001458BWHITE), the Duchesne Valley Water Treatment Plant, recycled drilling water, and 
other available sources as they become available and are needed. The volume of water to be 
recycled would be dependent on the amount of drilling and completion activity in the field. 
Water from each source would be trucked to the locations where it is needed. Approximately 
4,439 acre-feet would be required during the 15-year drilling and completion phase of the 
project. Of this total, approximately 4,151 acre-feet would be reclaimed produced water or water 
recovered from previous drilling operations. Approximately 6% (288 acre-feet, or 0.19 acre-feet 
per well) would be fresh water. Drilling under this alternative is expected to produce about 
19,570 barrels of water per day at peak development. To dispose of this water, up to twenty 450 
× 650–foot evaporation basins would be constructed on BLM land within a single facility of 
approximately 143 acres, which would include associated roads, tanks, headworks, and other 
facilities (see Map 3).  


The Proposed Action includes applicant-committed protection measures and BMPs for cultural 
and paleontological resources, invasive weeds management, road construction and maintenance, 
vegetation disturbance and reclamation, pipeline spill prevention, erosion reduction, range 
resources, hazardous materials and emergency response, special status plants, breeding raptors 
and nest sites, bald eagle wintering areas, mountain plover breeding habitat, Mexican spotted owl 
habitat, and sage grouse leks and nesting areas. 
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ES.7.2 ALTERNATIVE B: REDUCED DEVELOPMENT  


Alternative B was developed to respond to sensitive resource and land use issues in the project 
area expressed during public and agency scoping. Under Alternative B, natural gas development 
on federal leases would be implemented in a phased manner through surface disturbance 
restrictions imposed by the BLM. Maximum new annual surface disturbance would be limited to 
485 acres per year on federal land. Under Alternative B, Gasco would drill 1,114 new gas 
production wells, and construct associated access roads, water supply pipelines, and natural gas 
gathering lines (see Map 4). Unless otherwise noted, management actions under this alternative 
would be the same as the Proposed Action. However, well pad locations would be either 
precluded from development or developed at a lower density in sensitive areas. These exclusions 
or reduced development densities include the following: 


 No well pads would be located within 0.5 mile of known active raptor nests. 
 No well pads would be located within 1,000 feet of an active sage-grouse lek. 
 No well pads would be located within the existing Pariette and Lower Green River 


ACECs. 
 No well pads would be located below the rim of Nine Mile Canyon within Nine Mile 


Canyon ACEC. 
 No well pads would be located in areas of Nine Mile Canyon ACEC where no existing 


oil and gas leases are present. 
 160-acre surface spacing would be used for wells in all areas of Nine Mile Canyon 


ACEC where the above provision does not apply, and within areas proposed for the 
expansion of Nine Mile Canyon ACEC during the RMP revision process. 


 160-acre surface spacing would be used for wells within the Four Mile Wash area 
proposed as an ACEC during the Vernal RMP revision process (BLM 2005a). 


 160-acre surface spacing would be used for wells within the Myton Bench/Coyote Basin 
area proposed as an ACEC during the Vernal RMP revision process. 


 No well pads would be located in areas currently managed under the BLM's Visual 
Resource Management (VRM) system as Class II. 


 No well pads would be located on BLM-administered land within approximately 1,500 
feet of river segments deemed suitable for designation under the Wild and Scenic Rivers 
Act, as measured from the river centerline. 


 No wells would be located in areas previously inventoried as having an appearance of 
naturalness and having the ability to offer opportunities for solitude and 
primitive/unconfined recreation (BLM 2007e). 


The construction of new compressor facilities is not proposed as part of this alternative. 
However, treatment capacity would be expanded by a total of approximately 15,600 horsepower 
at two existing gas plants to handle the increased production. 


Water for drilling would come from the same sources indicated for the Proposed Action. A total 
of 3,317 acre-feet of treated and recycled water would be required under Alternative B. Of this 
total, 3,102 acre-feet (94%) would be treated and recycled production water, and 215 acre-feet 
(6%) would be fresh water.  
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Similarly, produced water would be disposed of as described for the Proposed Action. Drilling 
under this alternative is expected to produce about 18,840 barrels of water per day at peak 
development. This water would be disposed of in an evaporative facility with approximately 20 
basins on 135 acres.  


ES.7.3 ALTERNATIVE C: FULL DEVELOPMENT 


Alternative C was developed to analyze the effects of a maximum development scenario in the 
project area. To develop this alternative and because of the programmatic nature of this analysis, it 
was assumed that all leases would be developed, with well pads located across the project area in a 
more-or-less evenly spaced (40–160 acre) pattern and capitalizing on existing roads where possible. 
Under Alternative C, it is estimated that 1,887 new gas production wells would be drilled, and 
associated access roads, water supply pipelines, and natural gas gathering lines would be constructed. 
Well pad spacing in a given area would vary based on terrain and sensitive resources; however, it is 
assumed that areas meeting one or more of the following criteria would generally be developed at a 
lower surface spacing (typically 160-acre) than the rest of the project area (see Map 5): 


 Topographically rough terrain with slopes in excess of 40 degrees 
 Areas within 0.5 mile of known active raptor nests 
 Areas within 1,000 feet of an active sage-grouse lek 
 Lands that fall within the existing Pariette and Lower Green River ACECs 
 Land that falls within the Four Mile Wash area proposed as an ACEC during the Vernal 


RMP revision process (BLM 2005a) 
 Areas classified as VRM Class II Areas within approximately 0.25 mile of the banks' 


high-water marks along segments deemed suitable for designation under the Wild and 
Scenic Rivers Act  


 Lands estimated to have a high probability of cultural sensitivity based on the predictive 
modeling used for the Vernal RMP (BLM 2008c) 


It is assumed that no surface disturbance would occur in areas identified in the lease terms and 
conditions as No Surface Occupancy (NSO) or closed to oil and gas leasing. The construction of 
new compressor facilities is not proposed as part of this alternative. However, treatment capacity 
would be expanded by a total of approximately 26,400 horsepower at two existing gas plants to 
handle the increased production. 


Water for drilling  would come from the same sources indicated for the Proposed Action. A total 
of 5,619 acre-feet of water would be required under this alternative. Of this total, 5,254 acre-feet 
(94%) would be treated and recycled production water and 365 acre-feet (6%) would be fresh 
water. 


Similarly, produced water would be disposed of as described under the Proposed Action. Drilling 
under this alternative is expected to produce about 24,560 barrels of water per day, at peak 
development. This water would be disposed of in an evaporative facility with up to 
approximately 38 basins on 271 acres. These facilities would be the same as those described for 
the Proposed Action, but would be scaled to accommodate the higher amount of produced water 
from this alternative's greater number of wells. 
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ES.7.4 ALTERNATIVE D: NO ACTION  


Under the No Action Alternative, the proposed natural gas development on BLM lands as 
described in the Proposed Action would not be implemented. However, under this alternative, 
natural gas exploration and development is assumed to continue on federal, state, and private lands, 
albeit at a much smaller scale. Activity on federal lands would come from exploratory projects 
previously approved by BLM, and is assumed to also come from other subsequent authorizations 
by BLM, such as approval of wells to meet unit and/or lease obligations, authorization of single-
well Environmental Assessments, and approval of wells that meet the requirements of Applications 
for Permits to Drill (APDs) approval via Categorical Exclusions under the Energy Policy Act of 
2005. In addition, some development is assumed to continue on State of Utah and private lands, 
subject to the approval of Utah Division of Oil, Gas, and Mining (UDOGM) or the appropriate 
private landowner. Reasonable access across public lands to proposed well pads and facilities on 
state and private lands could also occur under the No Action Alternative.  


The No Action Alternative forms the baseline against which the potential impacts of the 
Proposed Action and the other action alternatives are compared. Thus, although it includes 
actions assumed to occur in the absence of approval of any of the action alternatives, it does not 
authorize any of the development assumed for the purposes of analysis. 


This alternative mirrors past production trends and mineral development activities in the project 
area, except for areas where previously approved projects are in place, which assume higher 
density drilling. For purposes of analysis in this EIS, it is assumed that under the No Action 
Alternative approximately 368 new wells, including necessary facilities, would be developed 
within the project area in the next 15 years. For the sake of conservative analysis, it is assumed 
that each well would be placed on an individual pad; no directional drilling is anticipated. The 
construction of new compressor facilities is not expected as part of this alternative. However, 
treatment capacity would be assumed to expand by approximately 5,200 horsepower at existing 
gas plants to handle the increased production. 


Water for drilling (1,096 acre-feet) would come from the same sources indicated for the 
Proposed Action. Of this total, 1,025 acre-feet (94%) would be treated and recycled production 
water, and 71 acre-feet (6%) would be fresh water. 


Similarly, produced water is assumed to be disposed of as described for the Proposed Action. 
Drilling of the 368 wells under this alternative is expected to produce about 4,780 barrels of 
water per day, at peak development. This water would be disposed of in an evaporative facility 
with up to eight basins on 57 acres.  


ES.7.5 ALTERNATIVE E: REDUCED DEVELOPMENT WITH DIRECTIONAL DRILLING  


Alternative E was developed to respond to sensitive resource and land use issues in the project 
area expressed during public and agency scoping. Under Alternative E, well pad locations would 
be precluded from sensitive areas or would occur at a lower density in those areas, and surface 
impacts would be reduced throughout the field by developing multiple gas wells from each well 
pad. Like Alternative B, natural gas development on federal leases would be implemented in a 
phased manner. Under Alternative E, Gasco would drill 1,114 new gas production wells from a 
total of 328 pads, and construct associated access roads, water supply pipelines, and natural gas 
gathering lines (see Map 7). Unless otherwise noted, management actions under this alternative 
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would be the same as the Proposed Action. However, well pad locations would be either 
precluded from, or developed at a lower density in, sensitive areas. These exclusions or reduced 
development densities include the following: 


 No well pads would be located within 0.5 mile of known active raptor nests. 
 No well pads would be located within 1,000 feet of an active sage-grouse lek. 
 No well pads would be located within the existing Pariette and Lower Green River ACECs. 
 No well pads would be located below the rim of Nine Mile Canyon within the existing 


Nine Mile Canyon ACEC, or in areas of Nine Mile Canyon ACEC where no existing oil 
and gas leases are present. 


 160-acre downhole spacing, or approximately 540 acre surface spacing, would be used 
for wells in all areas of Nine Mile Canyon ACEC where the above provision does not 
apply, and within areas proposed for the expansion of Nine Mile Canyon ACEC during 
the Vernal RMP revision process. 


 160-acre downhole spacing, or approximately 540 acre surface spacing, would be used 
for wells within the Four Mile Wash area proposed as an ACEC during the Vernal RMP 
revision process. 


 160-acre downhole spacing, or approximately 540 acre surface spacing, would be used 
for wells within the Myton Bench/Coyote Basin area proposed as an ACEC during the 
Vernal RMP revision process. 


 No well pads would be located in areas currently managed under the BLM's VRM system 
as Class II. 


 No well pads would be located on BLM-administered land within approximately 0.25 
mile of river segments deemed suitable for designation under the Wild and Scenic Rivers 
Act, as measured from the high-water mark on each bank. 


 No wells would be located in areas that the BLM has inventoried and found to have 
wilderness characteristics (BLM 2007e). 


The construction of new compressor facilities is not proposed as part of this alternative. 
However, treatment capacity would be expanded by a total of approximately 15,600 horsepower 
at two existing gas plants to handle the increased production. 


Water for drilling (5,040 acre-feet) would come from the same sources indicated for the 
Proposed Action. A total of 3,317 acre-feet of water would be required under this alternative. Of 
this total, 3,102 acre-feet (94%) would be treated and recycled production water, and 215 acre-
feet (6%) would be fresh water.  


Similarly, produced water would be disposed of as described for the Proposed Action. Drilling 
under this alternative is expected to produce about 19,220 barrels of water per day at peak 
development. This water would be disposed of in an evaporative facility with approximately 19 
basins on approximately 135 acres.  


ES.7.6 ALTERNATIVE F: AGENCY PREFERRED ALTERNATIVE 


Alternative F was developed in response to comments received during the public comment 
period. It was designed to incorporate directional drilling to reduce surface impacts while still 
allowing the proponent to use some vertical drilling by careful planning of the placement of 
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surface facilities to obtain data in areas where formation details are lacking, especially in the 
southern and western portions of the project area. It was also designed to avoid development in 
the Green River’s floodplain and Nine Mile Canyon, and to restrict evaporative pond acreage for 
water disposal.  


Under Alternative F, Gasco would drill approximately 1,298 new gas production wells from a 
total of 575 pads, and construct associated access roads and natural gas gathering lines (see Map 
8). Unless otherwise noted, management actions under this alternative would be the same as 
those described for the Proposed Action.  


The following limitations on development and surface disturbance would apply: 


 No well pads would be located within any 100-year floodplain shown on Map 29. 
 No well pads would be located within 0.5 mile or line of sight of the Green River, 


whichever is less. 
 No well pads would be located within 2.0 miles of the Sand Wash campground/boat 


launch, or Desolation Canyon. 
 No surface disturbance would be permitted in riparian or wetland areas. 
 No well pads or surface disturbance would be located below the rim of Nine Mile 


Canyon within the existing Nine Mile Canyon ACEC. 
 No wells pads or surface disturbance would be located inside  core conservation areas 


that were developed in 2009 for the cactus species Sclerocactus brevispinus as a result of 
the Castle Peak/Eightmile Flat EIS consultation. 


 Surface spacing would be no denser than one pad per approximately 160 acres in areas 
where the above provisions do not apply. 


Gasco would construct evaporative ponds limited to the capacity sufficient to dispose of water 
from the first five years of proposed development. For the purposes of this analysis, it is assumed 
that this would include approximately 78 acres of evaporative ponds. At the end of five years, the 
ponds would be revisited to determine if they can be reclaimed or must exist into the future. 
However, it is assumed at this time that they would remain in operation for the life of the project. 
Water disposal above this interim capacity would be addressed through scaled back drilling (to 
stay within what the ponds can handle) or through alternative water disposal methods. Water 
injection to the Garden Gulch member of the Green River Formation has been identified as a 
potential disposal method following the five-year period; however, it would require additional 
analysis prior to implementation, because current feasibility is unproven. Gasco is currently 
working on several Underground Injection Control program permits for future disposal wells in 
the project area, in coordination with the U.S. Environmental Protection Agency (EPA). The 
success of these wells will not be known until permitting is completed and wells are developed 
and tested. However, should they prove effective, they could be a primary method of water 
disposal under Alternative F. Water for drilling would be from the same sources indicated for the 
Proposed Action. A total of 3,865 acre-feet of water would be required under this alternative. Of 
this total, 3,614 acre-feet (94%) would be treated and recycled production water, and 251 acre-
feet (6%) would be fresh water. Produced water disposal needs would be similar to those for the 
Proposed Action. As under the Proposed Action, trucks would be used to transport water 
throughout the field. 
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Table ES-1. Comparison of Alternatives  


 Alternative 
A 


(Proposed 
Action) 


Alternative 
 B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Proposed new wells 1,491 1,114 1,887 368 1,114 1,298 


Proposed new well pads 1,491 1,114 1,887 368 328 575 


Proposed new roads 
(miles) 


325 274 526 72 106 198 


Proposed new pipeline 
(miles) 


431 393 861 316 216 316 


Water use over life of plan 
(acre-feet)  
(treated-recycled water / 
fresh water) 


4,439  
(4,151/288) 


3,317  
(3,102/215) 


5,619 
(5,254/365) 


1,096 
(1,025/71) 


3,317 
(3,102/215) 


3,865 
(3,614/251) 


Well site surface 
disturbance (acres)


1
 


5,666 4,233 7,171 1,398 1,370 2,415 


New road disturbance 
(acres) 


1,182 996 1,913 262 386 720 


New pipeline disturbance 
(acres) 


522 476 1,044 383 262 383 


Evaporative facility surface 
disturbance (acres) 


143 135 271 57 135 78 


Evaporative ponds (#) 20 20 38 8 19 12 


Generator size at 
evaporative facility 
(horsepower [hp]) 


2,700 1,980 3,420 720 1,980 1,084 


Maximum compression 
requirements (hp) 


21,325 15,608 26,439 5,156 15,608 18,186 


Total Disturbance 
(acres)


2
 


7,584 5,685 9,982 2,055 2,174 3,604 


1
 Surface disturbance for Alternatives A, B, C, and D, the vertical drilling alternatives, is calculated at 3.8 acres per well. Surface 


disturbance for Alternatives E and F, the directional drilling alternatives, is calculated at 4.2 acres per well. 
2
 Slightly less than total of separate disturbances due to overlapping in calculation of road and pipeline disturbance areas with well 


site surface-disturbance areas in the geographic information system (GIS) database.
  


ES.8 AFFECTED ENVIRONMENT 


The project area is located in the Uinta Basin—part of the Colorado Plateau Province in 
northeastern Utah. The Uinta Basin is bordered to the north by the Uinta Mountain Range, which 
is the only major east-west oriented mountain range in the U.S. States. The eastern and southern 
boundary of the basin is formed by the Tavaputs Plateau of the Book Cliffs, and the western 
boundary is formed by the Wasatch Mountains. The center of the basin lies at an elevation 
between 5,000 and 5,500 feet. The vegetation within the Uinta Basin is primarily shrub/scrub, 
with some areas of evergreen forest, grasslands, and barren land. The average annual 
precipitation for the Uinta Basin is less than 8.5 inches. However, the basin contains a number of 
rivers and streams. The southern slopes of the Uintas are drained by Current Creek, the 
Duchesne River, Lake Creek, the Uinta River, Ashley Creek, and Big and Little Brush Creeks. 
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The southern portion of the basin contains fewer streams that are much smaller in volume than 
those in the northern region. The Green River flows through the Uintas at Split Mountain and 
across the Uinta Basin in a southwesterly direction. 


The project area encompasses approximately 206,826 acres of land within Duchesne and Uintah 
Counties—in the southern part of the Uinta Basin. The project area spans a distance of 
approximately 27 miles east to west, and 14 miles north to south. Several segments of the 
project's southern boundary are defined by Nine Mile Creek, and most of the eastern boundary of 
the project area is defined by the Green River. The town of Vernal is approximately 25 miles 
northeast of the project boundary, and Duchesne, Utah, lies approximately 13 miles to the 
northwest.  


Chapter 3 presents the potentially affected existing environment (i.e., the physical, biological, 
social, and economic values and resources) of the project area as identified in the BLM ID team 
checklist (Appendix A) and presented in Chapter 1. A total of 31 resources of concern identified 
in the checklist are brought forward for analysis in Chapter 4: air quality, ACECs, cultural 
resources, environmental justice, Native American religious concerns, threatened, endangered or 
candidate animal species, threatened, endangered or candidate plant species, wastes (hazardous 
or solid), county transportation plan, floodplains, lands/access, rangeland health, invasive and 
non-native species, vegetation including special status plants, water quality, wetlands/riparian 
zones, WSRs, livestock grazing, woodlands/forestry, fish and wildlife including special status 
species, soils, recreation, visual resources, geology/minerals/energy production, paleontology, 
fuels/fire management, socioeconomics, wilderness characteristics, and waters of the United 
States. Some of the resources of concern described in the checklist have been combined into 
single sections for purposes of consolidating analysis, so a total of 16 resource sections are 
presented in Chapter 3. 


ES.9 ENVIRONMENTAL CONSEQUENCES 


In general, the nature of environmental consequences would be similar under all six alternatives, 
but the magnitude of those consequences would vary among them. The magnitude would vary 
according to the number of wells, roads and related facilities constructed, and their placement 
relative to various environmental resources located within the project area. 


Alternative A is the applicant’s Proposed Action for extracting natural gas. Alternatives B, C, 
and E were developed in response to issues brought forward during the agency and public 
scoping process. These alternatives generally incorporate the same construction, operational, 
decommissioning, and reclamation components as the Proposed Action, but with additional 
considerations applied to actions taking place on federal lands. Alternative F was developed in 
response to comments received during the Draft EIS public comment period. The BLM has 
identified Alternative F as the Agency Preferred Alternative because it best addresses the issues 
raised about impacts to a number of resources, while meeting the purpose and need for the 
project. The Proposed Action and Alternative C would have greater positive impacts to local 
economies, depending on resource extraction success, than Alternatives B, E, and F (reduced 
development and directional drilling scenarios) and the No Action Alternative, but create more 
adverse impacts to physical, biological, and social resources. 







Gasco Final EIS Executive Summary 


ES-14 


Alternatives B, E, and F were developed to respond to sensitive resource and land use issues in 
the project area expressed during public and agency comment periods. Alternative B would be 
the most restrictive of the solely vertical drilling resource extraction alternatives (Alternatives A, 
B, C, and the No Action Alternative). Of the action alternatives (the Proposed Action and 
Alternatives B, C, E, and F), Alternatives B, E, and F would have the least beneficial impact to 
resource extraction-based economies. Alternative B would have less potential to adversely 
impact physical, biological, and social resources than the Proposed Action and Alternative C, but 
more than the No Action Alternative, Alternative E, and Alternative F.  


Alternative C was developed to analyze the effects of a maximum development scenario in the 
project area. Alternative C offers the greatest potential benefits to local economies from resource 
extraction, but would result in greater adverse impacts to physical, biological, and social 
resources than the other alternatives.  


Under the No Action Alternative, the proposed natural gas development on BLM lands as 
described in the Proposed Action would not be implemented; however, natural gas exploration 
and lease production would continue, including exploratory drilling projects previously approved 
by the BLM, and would likely continue on State of Utah and private lands as well. In general, the 
No Action Alternative would have the least potential to adversely impact physical, biological, 
and social resources, but would have the least potential for positive impacts to local economies 
that depend on resource extraction. 


Alternative E was developed to respond to sensitive resource and land use issues in the project 
area expressed during public and agency scoping. It proposes the same amount and pattern of 
development as Alternative B, except that surface impacts would be reduced by developing 
multiple gas wells from each well pad. The reduced development proposed under Alternative E 
would have one of the smallest potentials for positive impacts to resource extraction-based 
economies. Because the increased cost of directional drilling could make the project infeasible 
under some economic conditions, this alternative may not be implementable. Of the action 
alternatives, Alternative E would have the least potential to adversely impact physical, 
biological, and social resources.  


Alternative F (Agency Preferred Alternative) was developed in response to comments received 
during the Draft EIS public comment period. It was designed to incorporate directional drilling 
to reduce surface impacts while still allowing the proponent to use some vertical drilling. It 
avoids development in the Green River floodplain and Nine Mile Canyon, and restricts 
evaporative pond acreage for water disposal. There would be reduced development under 
Alternative F, but more development than under Alternatives B and E. Of all the reduced 
development alternatives, Alternative F offers the greatest potential to local economies from 
resource extraction while still protecting the physical, biological, and social resources.  


Table 2-9 near the end of Chapter 2 summarizes the potential impacts to each resource of 
concern under each alternative. Detailed descriptions of the impacts under each alternative are 
provided in Chapter 4, along with a discussion of the cumulative impacts, irretrievable and 
irreversible commitments of resources, and unavoidable adverse impacts that would result from 
implementation of the alternatives. 
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ES.10 MITIGATION MEASURES 


Gasco would comply with all regulatory requirements, BLM policy guidelines, standard 
operating practices, and applicant-committed BMPs that would be applied under all alternatives 
(Section 2.1, Table 2-1).  


Potential mitigation measures are also proposed for individual resources in Chapter 4. Potential 
mitigation includes additional means, measures, or practices not incorporated into the Proposed 
Action or alternatives that would further reduce or eliminate impacts. The selection of these 
proposed mitigation measures will be decided in the ROD for the Final EIS.  


ES.11 AGENCY COORDINATION AND CONSULTATION 


ES.11.1 SECTION 106 AND GOVERNMENT-TO-GOVERNMENT CONSULTATION 


ES.11.1.1 SECTION 106 CONSULTATION 


During the 2006 scoping period, the National Trust for Historic Preservation (NTHP), Nine Mile 
Canyon Coalition (NMCC), and Southern Utah Wilderness Alliance (SUWA) made individual 
requests for consulting party status per 36 CFR 800.2(5). The BLM sent a formal response to 
these entities on September 12, 2006, indicating that Section 106 consultation would be 
conducted via the NEPA public involvement process. The combined process was announced in 
the BLM’s Federal Register Notice, and each party was sent a copy of the DEIS. Comment 
letters on the Draft EIS were received from all three entities, who again requested consulting 
party status per 36 CFR 800.2(5). 


Based on comments generated during the public comment period on the Draft EIS, the BLM 
decided to initiate a separate Section 106 process. On January 26, 2011, the BLM consulted with 
the Utah State Historic Preservation Officer (SHPO) regarding a preliminary area of potential 
effects (APE) and a proposed list of invitees to participate in the Section 106 process. The 
following were invited to participate as consulting parties: SHPO, Advisory Council on Historic 
Preservation (ACHP), Gasco Energy Inc. (proponent), Carbon County, Duchesne County, Uintah 
County, State Institutional Trust Lands Administration, Utah Public Lands Policy and 
Coordination Office, NTHP, NMCC, Colorado Plateau Archaeological Alliance, SUWA, Utah 
Rock Art Research Association, Utah Professional Archaeological Council, Utah Statewide 
Archaeological Society, Ute Mountain Ute Tribe, Goshute Indian Tribe, White Mesa Ute Tribe, 
Laguna Pueblo Tribe, Southern Ute Tribe, Ute Indian Tribe, Santa Clara Pueblo Tribe, Hopi 
Tribe, Zia Pueblo Tribe, Navajo Nation, Northwest Band of Shoshone Tribe, and Eastern 
Shoshone Tribe.  


The first meeting of the consulting parties was held in March 2011. During this meeting, the new 
Agency Preferred Alternative (Alternative F) was introduced, the APE was finalized based on 
feedback from the consulting parties, and it was determined that a Class I literature review was 
needed to continue the consultation process. It was also determined in subsequent meetings that 
due to the phased approach to Section 106 consultation for the Gasco project, and because the 
BLM could not fully determine effects to historic properties prior to approval of the undertaking, 
it would be appropriate to develop a Programmatic Agreement (PA) pursuant to 36 CFR 
800.14(b)(1)(ii) of the ACHP’s regulations implementing Section 106 of the National Historic 
Preservation Act (NHPA), as amended [16 U.S.C. 470 (f)].  
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A Draft PA and Preconstruction Plan and a Class I inventory was provided to consulting parties 
in May 2011, during the third consulting parties meeting. The preliminary Final PA was sent 
with a consultation request to the 12 previously identified tribes on May 30, 2011. The Hopi, 
Eastern Shoshone, and Ute Indian tribes participated in the PA process via phone or in person. In 
June 2011 the SHPO concurred with the delineation of the APE. After making revisions based on 
consulting party feedback, the BLM provided a revised version at the fourth consulting parties 
meeting, held in June 2011. Final corrections were made via email following that meeting. In 
July 2011, the BLM asked the consulting parties to indicate who would be signatories to the PA. 
Gasco Energy Inc., the ACHP, the BLM, the Utah School and Institutional Trust Lands 
Administration (SITLA), and the Utah SHPO indicated that they would sign the PA. The NTHP, 
SUWA, the NMCC, and the Colorado Plateau Archaeological Alliance declined to sign the PA. 
The Hopi Tribe also indicated that they would not be signing the PA, but that participation of the 
ACHP had resolved their concerns over the project. The Navajo Nation submitted a letter 
declaring that the undertaking may impact Navajo traditional cultural resources and asking that 
their Traditional Cultural Program be informed about any discoveries of habitation sites, plant 
gathering areas, human remains, and objects of cultural patrimony. The requested notification 
will occur through the implementation of the PA. 


The PA was signed on August 31, 2011. The signing of the Gasco PA and its implementation 
concludes the Section 106 process. Appendix Q contains a copy of the signed PA. 


ES.11.1.2 GOVERNMENT-TO-GOVERNMENT CONSULTATION 


On February 9, 2011, the Vernal FO mailed a certified notification letter, along with a Gasco 
project summary and APE map, to 15 different tribal representatives from 12 different federally 
recognized Native American tribal organizations. The goals of contacting tribal organizations for 
the proposed Gasco EIS were 1) to notify tribal authorities of Vernal FO issuance of the NOA to 
invite public comment for the proposed project; 2) to identify tribal organizations that may attach 
religious and cultural significance to historic properties within the Gasco project area; and 3) to 
document traditional values associated with these types of properties in accordance with various 
federal environmental laws. The Pueblo of the Laguna responded that the undertaking would not 
have a significant impact. The Hopi Tribe responded with concerns that the proper Section 106 
process be followed for this project, and encouraged the continued participation of the ACHP in 
the Section 106 consultation. In April 2011, the BLM met with the Hopi Tribe to discuss this 
project (among others). The tribe expressed concern over lack of previous contact for the project, 
and requested a copy of the Class I survey. The Hopi requested and were provided with a copy of 
the Class I survey. On May 31, 2011, the tribe provided a summary of their review, stating that 
they appreciated the ACHP participation in the ongoing Section 106 process. In May 2011, the 
preliminary final PA was sent with a consultation request to the 12 previously identified Tribes. 
The Hopi, Eastern Shoshone, and Ute Indian tribes participated in the PA process via phone or in 
person. The Pueblo of the Laguna responded that the undertaking would not have a significant 
impact. In July 2011, the BLM met with the Hopi Tribe. It was indicated during that meeting that 
the Hopi would not be signing the PA, but that participation of the ACHP had resolved their 
concerns over the project. The Navajo Nation submitted a letter declaring that the undertaking 
may impact Navajo traditional cultural resources and asking that their Traditional Cultural 
Program be informed about any discoveries of habitation sites, plant gathering areas, human 
remains, and objects of cultural patrimony. The requested notification will occur through the 
implementation of the PA. 
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ES.11.2 SECTION 7 CONSULTATION 


The BLM formally consulted with the U.S. Fish and Wildlife Service (USFWS) in accordance 
with Section 7 of the Endangered Species Act (ESA), which requires federal agencies to evaluate 
their actions with respect to any species that are proposed or listed as endangered or threatened, 
and their critical habitat, if any has been formally designated. Consultation meetings between the 
BLM and the USFWS to discuss the Gasco project included several agency-agency meetings and 
numerous teleconferences. Based on an agreement between the BLM and USFWS, the 
information on threatened, endangered, and candidate species within the EIS is being used as the 
biological assessment (BA) for this project. As such, this EIS has been used by the USFWS to 
prepare their biological opinion (BO). The final BO was signed on December 22, 2011, and is 
included as Appendix S.  


ES.11.3 OTHER AGENCY COORDINATION 


In their formal comments on the Draft EIS and in subsequent meetings, the EPA requested that 
the BLM conduct project-specific modeling for 1) 1-hour nitrogen dioxide (NO2) impacts from 
the generator engine and well site sources; 2) impacts from the evaporation pond complex and 
generator for the following hazardous air pollutants (HAPs), benzene, toluene, ethylbenzene, 
xylene and methanol; and 3) ozone. In response to the EPA’s request, the BLM agreed to 
conduct project-specific modeling for each request except ozone, which was considered 
regionally in the Greater Natural Buttes Supplement to the Draft EIS (GNB SDEIS) (BLM 
2011a) and has been incorporated in this EIS by reference. Multiple conference calls and face-to-
face meetings were held with the EPA to discuss evaporation pond concerns and modeling 
options. In addition, the EPA has had the opportunity to review the administrative Final EIS to 
ensure their concerns were addressed adequately. The BLM also incorporated by reference the 
results of short-term near-field analysis contained in the GNB SDEIS (BLM 2011a) as it related 
to 1-hour NO2 impacts. 


ES.12 NEXT STEPS/ DECISIONS TO BE MADE AFTER THE EIS 


Publication of the NOA by the EPA and the BLM of the Final EIS in the Federal Register 


initiates a required minimal 30-day availability period. During this time, the ROD may be 
prepared to document the selected alternative and any conditions of approval. Any comments 
received during the 30-day availability period may be addressed in the ROD. If comments 
identify new circumstances or relevant information, the decision maker must determine whether 
minor changes can be made to the existing EIS or whether a supplement to the Final EIS must be 
written. The ROD will be signed by the AO, the BLM’s Green River District manager. The BLM 
decisions will apply only to public lands and leases.  


Within the ROD, the BLM decision-maker (i.e., the BLM AO) will determine 


 whether the analysis contained in the EIS is adequate for the purposes of reaching 
informed decisions regarding the Proposed Action and alternatives; 


 whether the Proposed Action should be approved or whether a different alternative or a 
combination of alternatives should be selected; 







Gasco Final EIS Executive Summary 


ES-18 


 whether the Proposed Action and alternatives are in conformance with applicable land 
and resource management plans; and 


 the COA that may be attached to the ROD. 


If the BLM decides in the ROD to authorize the project, then it will be required, as part of its 
management responsibilities under the MLA and the FLPMA, to review and act on APDs and 
right-of-way (ROW) applications. These applications would seek approval to construct wells, 
pipelines, flowlines, roads, or other ancillary facilities associated with project development. 
Submission and approval of such applications are required prior to surface disturbance. 
Consequently, the ROD to be issued following this EIS will not directly authorize any surface 
disturbance on BLM surface or minerals without an appropriate surface use application and site 
specific BLM review. 


Prior to approving an APD or ROW, the BLM will conduct an on-site inspection of the proposed 
well pad, access road, and/or other areas of proposed surface use. During the site-specific review, 
the need for specific mitigation measures would be identified. 


 








CHAPTER 1.0  
INTRODUCTION AND BACKGROUND 
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1.0 INTRODUCTION AND BACKGROUND 


1.1 PROJECT OVERVIEW 
Gasco Energy Inc. (Gasco) has proposed to the U.S. Department of the Interior (DOI) Bureau of 
Land Management (BLM) Vernal Field Office (Vernal FO) to develop oil and natural gas 
resources within the Monument Butte–Red Wash and West Tavaputs Exploration and 
Development Areas. The project area (see Map 1) is located within Uintah and Duchesne 
Counties, Utah, and consists of approximately 187 sections located in Township 9 South, Ranges 
18 and 19 East; Township 10 South, Ranges 14, 15, 16, 17, and 18 East; and Township 11 South, 
Ranges 14, 15, 16, 17, 18, and 19 East. 


Gasco operates most of the mineral lease rights underlying both the public and private lands in 
the project area. The project area encompasses approximately 206,826 acres, predominantly in 
the West Tavaputs Exploration and Development Area with some overlap into the Monument 
Butte–Red Wash Exploration and Development Area of the Diamond Mountain Planning Area 
of the Vernal FO. It is located primarily on BLM-administered lands (177,644 acres), but also 
includes lands administered by the State of Utah (25,451 acres) and privately owned lands (3,731 
acres). The project area includes lands within the restored boundary of the Ute Indian 
Reservation, but no lands administered by the tribe or by the Bureau of Indian Affairs (BIA). 
Targeted geologic strata lie in the Wasatch, Mesaverde, Blackhawk, Mancos, Dakota, and Green 
River formations, approximately 5,000–20,000 feet below the earth’s surface.  


Gasco holds federal, state, and private oil leases within the 206,826-acre project area. The leases 
have created contractual rights and obligations between Gasco and the United States, the State of 
Utah, and private mineral owners. Gasco’s purpose for the Proposed Action is to develop these 
leases and efficiently produce commercial and economic quantities of oil and gas by expanding 
the Monument Butte–Red Wash and West Tavaputs Oil and Gas Field infrastructure. Gasco 
estimates that the Proposed Action could yield nearly three trillion cubic feet (Tcf) of natural gas 
through the year 2053. This project is preceded by three natural gas exploration actions in the 
project area: the Riverbend Natural Gas Drilling Project, analyzed in Environmental Assessment 
(EA) UT-080-2005-322 and approved by the BLM on December 19, 2006; Riverbend 2-D 
Seismic Survey, analyzed in EA UT-080-2006-478 and approved by the BLM on January 12, 
2007; and the Wilkin Ridge Drilling Project, analyzed in EA UT-080-2006-329. These EAs 
evaluated impacts from seismic exploration and exploratory drilling projects designed to identify 
or define oil and gas resources within the project area. The BLM also authorized a pipeline 
traversing from Wilkin Ridge to Willow Creek, analyzed in EA UT-080-2006-064 and approved 
by the BLM on February 27, 2007. Currently, Gasco operates approximately 80 wells in the 
project area.  


1.2 BACKGROUND  
Minerals underlying the project area have been leased for oil and gas development by the U.S. 
government, the State of Utah, and private parties to Gasco and various other lessees. The leases 
grant certain rights and obligations to the lessee to explore, develop, and produce oil and gas 
resources underlying the leases, allow ingress and egress, and identify a royalty interest to be 
paid to the federal and state governments on any production obtained.  
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1.2.1 THE ENVIRONMENTAL IMPACT STATEMENT DECISION FRAMEWORK 


This environmental impact statement (EIS) assesses the environmental impacts of the Proposed 
Action, No Action, and four other alternatives, and is intended to encourage public participation 
in the BLM’s decision-making process. The Gasco EIS alternatives are programmatic in nature, 
meaning that the well locations are conceptually distributed for the purposes of assessing the 
cumulative resource impacts of Gasco’s proposed well development in the overall leasing area. 
Should an action alternative be selected in the record of decision (ROD), the exact locations of 
wells would be determined at the site-specific project-implementation level when those wells are 
proposed for drilling. Siting of these locations would be subject to design features, best 
management practices (BMPs), and conditions of approval adopted in the ROD for this EIS. This 
would include avoidance of any areas that are withdrawn from subsurface mineral leasing. The 
EIS does not contain final decisions regarding the Proposed Action or alternatives.  


Under the Mineral Leasing Act of 1920 (MLA), the BLM is the agency authorized to manage 
federal mineral interests underlying federal or split estate lands. Approximately 86% of the 
surface of the project area and 86% of the mineral interests underlying the project area are owned 
by the United States and administered by the BLM. Therefore, the BLM is the lead agency for 
this EIS and will issue a ROD that will apply to federal lands and federal minerals only. 


1.2.2 DECISIONS TO BE MADE AFTER THE EIS  


The decisions made regarding the Proposed Action and alternatives will be documented in a 
ROD signed by the authorized officer (AO). Although the Final EIS analysis includes private 
lands, these lands are not part of the decision to be made in this EIS. The BLM decision will only 
apply to public lands and leases. 


Within the ROD, the BLM decision-maker (i.e., the BLM AO) will determine 


 whether the analysis contained within the EIS is adequate for the purposes of reaching 
informed decisions regarding the Proposed Action and alternatives; 


 whether to approve the Proposed Action, select a different alternative, or select a 
combination of alternatives; 


 whether the Proposed Action and alternatives are in conformance with applicable land 
and resource management plans (RMPs); and 


 the Conditions of Approval (COA) that may be attached to the ROD. 


In the event the BLM decides in the ROD to authorize the project, then it will be required, as part 
of its management responsibilities under the MLA and the Federal Land Policy and Management 
Act (FLPMA), to review and act on Applications for Permits to Drill (APDs) and right-of-way 
(ROW) applications. These applications would seek approval to construct wells, pipelines, 
flowlines, roads, or other ancillary facilities associated with project development. Submission 
and approval of such applications are required prior to surface disturbance. Consequently, the 
ROD to be issued following this EIS will not directly authorize any surface disturbance or entitle 
the project proponent to take any action that may result in surface disturbance on BLM surface or 
minerals without an appropriate surface use application and site-specific BLM review. 
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Prior to approving an APD or ROW, the BLM will conduct an on-site inspection of the proposed 
well pad, access road, and/or other areas of proposed surface use. During the site-specific review, 
the need for specific mitigation measures would be identified. 


1.3 PURPOSE AND NEED 


1.3.1 PURPOSE 


The purpose of BLM’s action is to respond to Gasco’s proposal and to facilitate action on future 
plans and applications related to this proposal while reducing environmental impacts. The BLM 
developed this EIS to provide information to allow the Vernal FO to render an informed decision 
whether to approve the Proposed Action or another alternative. A decision to approve the Proposed 
Action or another alternative would authorize Gasco to exercise its lease rights as described in the 
selected alternative, subject to COAs and additional site-specific review and approval as required. 


1.3.2 NEED 


The BLM’s need for the project is to fulfill its responsibilities under federal laws and federal oil and 
gas leases to allow leaseholders to develop mineral resources to meet continuing national energy 
needs and economic demands. The BLM oil and gas leasing program encourages development of 
domestic oil and gas reserves and the reduction of the United States’ dependence on foreign energy 
sources. Increased development of gas resources on public lands in an environmentally responsible 
manner is consistent with the Comprehensive National Energy Strategy announced by the U.S. 
Department of Energy (DOE 1998) in April 1998, the Energy Policy and Conservation Act (42 
United States Code [USC] 6201), and the Energy Policy Act of 2005 (Public Law 109-58). Private 
production from federal oil and gas leases is an integral part of the BLM’s oil and gas program under 
the authority of the Mineral Leasing Act (MLA), as amended by the Federal Land Policy and 
Management Act (FLPMA), and the Federal Onshore Oil and Gas Leasing Reform Act of 1987. In 
addition, the current Vernal RMP (BLM 2008c) provides for oil and gas exploration and 
development. 


1.4 CONFORMANCE WITH BLM LAND USE PLANS AND OTHER LAWS AND POLICY 
CONSIDERATIONS 


The preparation of this EIS is in accordance with the National Environmental Policy Act (NEPA) 
and in compliance with the Council on Environmental Quality (CEQ) regulations (40 CFR 1500–
1508), U.S. Department of the Interior requirements (Department Manual 516), and guidelines listed 
in the BLM NEPA Handbook, H-1790-1. 


The Proposed Action would be consistent with various federal, state, county, and local laws and 
regulations. In addition, applicable permits will be acquired as necessary. The proposed wells would 
be developed in accordance with the MLA and 43 CFR 3100. The MLA (30 USC  181 et seq.) 
requires that all public lands not specifically closed to leasing be open to lease for the exploration and 
development of mineral resources. The intent of the MLA and its implementing regulations is to 
allow, and encourage, lessees or potential lessees to explore for oil and gas underlying public lands. 
FLPMA mandates that the BLM manage public lands on the basis of multiple use (43 USC 
1701[a][7]). Minerals are identified as one of the principal uses of public lands under Section 103 of 
FLPMA (43 USC 1702[c]). 
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The Proposed Action will take place within the Vernal FO, which is managed under the Vernal 
FO ROD and Approved Resource Management Plan (hereafter referred to as the Vernal RMP or 
“the RMP”) (BLM 2008c). The RMP allows for the exploration and development of oil and gas 
resources (including tight gas reservoirs) while protecting or mitigating other resource values. 
The majority of the proposed project lies within an area that was previously partially developed 
for oil and gas production and is designated as Category 2 for oil and gas leasing by the BLM. 
Category 2 areas are open to oil and gas leasing with stipulations to protect sensitive surface 
resources. As discussed on page 21 of the ROD, the RMP does not alter valid existing rights 
(BLM 2008c). The Proposed Action and alternatives presented in this EIS are consistent with the 
management decisions of the Vernal RMP (BLM 2008c), which covers all of the BLM lands in 
Uintah, Duchesne, and Daggett counties (and small areas of Grand County).  


1.4.1 CONSISTENCY WITH LOCAL PLANS 


The Proposed Action is consistent with the Uintah County General Plan (Uintah County 2005). 
The plan generally indicates support for development proposals in its emphasis on multiple-use 
public land management practices and its emphasis on responsible use and optimum utilization 
of public land resources. Therefore, as stated in the plan, the county supports the development of 
natural resources as they become available or as new technology allows. 


The Duchesne County General Plan (Duchesne County 2005) supports “responsible natural 
resources use and development” and emphasizes the need to keep public lands open for oil and 
gas exploration and development under multiple-use and sustainable yields management 
prescriptions. The Proposed Action  is consistent with the Duchesne County General Plan. 


The State of Utah does not have planning documents for the vicinity of the Proposed Action. 
Utah’s School and Institutional Trust Lands Administration (SITLA) has leased all of the state 
lands within the project area for oil and gas production. Because the objectives of SITLA are to 
produce funding for the state school system, and because production of federal leases could lead 
to further interest in drilling state leases in the area, it is assumed that the Proposed Action is 
consistent with the objectives of the State of Utah. 


1.4.2 OTHER REGULATIONS 


The following applicable BLM regulations, orders, and guidelines constitute the range of 
standard procedures that are applied to operators under 43 CFR 3160 governing on-shore oil and 
gas operations. 


On-shore Oil and Gas Orders: 


 Onshore Order No. 1—Approval of Operations 
 Onshore Order No. 2—Drilling Operations 
 Onshore Order No. 3—Site Security 
 Onshore Order No. 4—Measurement of Oil 
 Onshore Order No. 5—Measurement of Gas 
 Onshore Order No. 6—Hydrogen Sulfide Operations 
 Onshore Order No. 7—of Produced Water 
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Other BLM Guidelines: 


 The Gold Book: Surface Operating Standards and Guidelines for Oil and Gas Exploration 
and Development (USDI and USDA 2007) 


1.5 PUBLIC INVOLVEMENT AND SCOPING OF ISSUES 
The BLM has conducted public and internal scoping to solicit input and identify the 
environmental concerns and issues associated with the proposed project. A Notice of Intent 
(NOI) was published in the Federal Register on February 10, 2006. The BLM then prepared a 
scoping information packet and provided copies of it to federal, state, and local agencies, the 
Northern Ute Tribe, and members of the general public. Announcements of scoping 
opportunities were made in various local news media. The BLM conducted open houses for 
public scoping and information on February 27, 2006, in Vernal, Utah; on February 28, 2006, in 
Duchesne, Utah; and on March 2, 2006, in Price, Utah. 


The issues identified during the scoping process are summarized below. 


ISSUE 1: ALTERNATIVES 


What is the viability of a reduced number of wells? How will impacts to other operators and 
leases in the Uinta Basin be addressed? What BMPs are technically and/or economically 
feasible? How will access routes be varied to protect resources? How will the Green River, Nine 
Mile Canyon, and special designation areas be protected?  


ISSUE 2: AIR QUALITY 


How will the impacts of increased airborne dust, industrial particulates, magnesium chloride, and 
other dust-abating chemicals be mitigated?  


ISSUE 3: CULTURAL RESOURCES 


How will prehistoric and historic cultural resources, especially those located in and around Nine 
Mile Canyon, be protected? How will consultation with cultural preservation groups be 
incorporated? 


ISSUE 4: MITIGATION 


What BMPs will be included in the Proposed Action and all alternatives? What will be done to 
maximize restoration and remediation following surface disturbance? 


ISSUE 5: NATIVE AMERICAN CONSULTATION 


What cultural importance do local tribes place on the project area? 


ISSUE 6: NOISE 


How will noise from construction and operation be minimized? 


ISSUE 7: PROCESS 


How will the EIS best convey project information, especially information that is conceptual? 
What reasonable foreseeable actions should be examined in the EIS? 
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ISSUE 8: PUBLIC HEALTH AND SAFETY 


How will public health and safety issues resulting from increased travel, potential chemical spills 
or fires, and increased access in the project area be minimized?  


ISSUE 9: PURPOSE AND NEED 


Are the stated purpose and need of the project valid?  


ISSUE 10: RECREATION AND VISUAL 


How will the effects of the extraction industry on recreational resources and opportunities (as 
well as the recreation industry) be mitigated? How will visual impacts in the project area be 
reduced? 


ISSUE 11: SOCIOECONOMICS 


How will the direct and indirect impacts to recreation and the recreation industry be balanced 
with the positive impacts brought by the extraction industry? 


ISSUE 12: SOILS 


How will long-term impacts to biological soil crusts and other soil types, including runoff and 
erosion, be mitigated?  


ISSUE 13: SPECIAL DESIGNATIONS 


How will areas of critical environmental concern (ACECs) and Wild and Scenic Rivers (WSRs) 
be protected?  


ISSUE 14: TRANSPORTATION 


How will direct and indirect impacts from traffic be minimized?  


ISSUE 15: WILDLIFE/THREATENED AND ENDANGERED SPECIES 


How will wildlife resources, threatened and endangered species, and habitat be protected?  


ISSUE 16: VEGETATION 


How will vegetation resources be protected, maintained, or restored? How will the spread of 
noxious weeds be mitigated? 


ISSUE 17: WATER QUALITY 


How will water resources be managed to protect and maintain water quality?  


ISSUE 18: WILDERNESS CHARACTERISTICS 


How will wilderness resources and attributes be protected? 


Each of the issues listed above was considered in the formulation of alternatives and is addressed 
in Chapter 3, Affected Environment, and in Chapter 4, Environmental Consequences. Table 1-1 
(below) shows where each issue is addressed in this EIS. 
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Table 1-1. Issues Addressed in EIS 


Issue How/Where Issue is Addressed Section(s) 
Alternatives Incorporated into the range of 


alternatives in Chapter 2 
2.2–2.8 


Air Quality* Analyzed in Air Quality sections 3.2; 4.2 
Cultural Resources* Analyzed in Cultural Resources sections 3.3; 4.3 
Mitigation* Included as Applicant Committed 


Measures, Actions Common to All, and 
proposed and analyzed for all resource 
sections 


2.1; 2.2.9; 2.3.9; 2.4.9; 
2.5.9; 2.6.9; Chapter 4 
(Mitigation and Unavoidable 
Adverse Impacts sections) 


Native American 
Consultation* 


Described in Chapter 5 5.2.2 


Noise* Analyzed in Cultural Resource, Land 
Use, Recreation, Special Designations, 
Special Status Species, and Wildlife 
sections 


3.3; 3.5; 3.8; 3.11; 3.12; 
3.16; 4.3; 4.5; 4.8; 4.11; 
4.12; 4.16 


Process Addressed throughout document, and in 
analysis of cumulative impacts 


Entire document; 4.17 


Public Health and 
Safety* 


Analyzed in Air Quality, Land Use and 
Transportation, and Recreation sections  


4.2; 4.5; 4.8 


Purpose and Need Addressed in the Purpose and Need 
section 


1.3 


Recreation and 
Visual* 


Analyzed in Visual Resource and 
Recreation sections 


3.8; 3.14; 4.8; 4.14 


Socioeconomics* Analyzed in Socioeconomics section 3.9; 4.9 
Soils* Analyzed in Soils section 3.10; 4.10 
Special Designations* Analyzed in Special Designations section 3.11; 4.11 
Transportation* Analyzed in Land Use and 


Transportation section 
3.5; 4.5 


Wildlife/ Threatened 
and Endangered 
Species (TES)* 


Analyzed in Wildlife and Special Status 
Species sections 


3.12; 3.16; 4.12; 4.16 


Vegetation* Analyzed in Vegetation section 3.13; 4.13 
Water Quality* Analyzed in Water Resources section 3.15; 4.15 
Wilderness 
Characteristics*t 


Analyzed in the Wilderness 
Characteristics section 


3.17, 4.17 


* These issues were also considered in the development of a reasonable range of alternatives. 
t Lands managed as wilderness or for wilderness characteristics are not present in the project area. 


1.6 AUTHORIZING ACTIONS 
Gasco must obtain federal, state, and local permits and ROW grants, licenses, easement 
agreements, and other authorizing actions to proceed with all project-related development. 
Federal, state, county, and local regulatory and permitting actions required to implement any of 
the alternatives would generally be the same for any alternative selected. These permit 
requirements, which are listed in Tables 1-2 and 1-3, represent most of the regulatory and 
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permitting actions required for the Gasco project, but the list is not necessarily comprehensive. 
Also note, many of the permits listed below address site-specific actions, therefore the need for 
those permits will not be fully known until the site-specific proposal (APD, Sundry Notice, or 
ROW) is received. 


Table 1-2. Regulatory Compliance and Mandates for Gasco Uinta Basin Natural Gas 


Development Project Components 


Agency/Regulatory Authority Nature of Regulatory Action Applicable Project Component 


U.S. Department of the Interior–Bureau of Land Management 


National Noxious Weed Act 
Compliance 


Control of noxious weeds Any occurrence of noxious weeds 
on and near project facilities 


Material Sales Sales of sand, gravel, and riprap Construction activities 


Environmental Protection Agency (EPA) 


Clean Water Act (Sections 401 
and 404) 


Regulates the discharge of 
pollutants into surface water 


Activity on portions of the Gasco 
project area within the restored 
boundary of the Uintah &Ouray 
Reservation; all ground-disturbing 
activities affecting surface water  


U.S. Department of the Interior – U.S. Fish and Wildlife Service 


Endangered Species Act 
Compliance (Section 7) 


Protection of threatened and 
endangered species 


Any activity potentially affecting 
listed or proposed threatened or 
endangered species 


Migratory Bird Treaty Act Protection of migratory birds All ground-disturbing activities 


Bald Eagle Protection Act Protection of bald and golden 
eagles 


All ground-disturbing activities 


Advisory Council on Historic Preservation 


Cultural Resource Compliance 
(Section 106) 


Protection of cultural and historic 
resources; coordinated with the 
Utah State Historic Preservation 
Officer 


All ground-disturbing activities 


Utah Department of Environmental Quality 


Fugitive Dust Control Control of fugitive dust emissions Construction of facilities and 
vehicle traffic 


State of Utah School and Institutional Trust Lands Administration) 


Compliance with Rules Compliance with applicable 
general and program rules 


Construction of facilities on School 
and Institutional Trust Lands 
Administration (SITLA) lands 


Utah Division of State History, Preservation Section 


Section 106 Cultural Resources 
Consultation 


Determining eligibility of cultural 
resources potentially affected by 
surface-disturbing activities 


All surface-disturbing activities 
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Table 1-2. Regulatory Compliance and Mandates for Gasco Uinta Basin Natural Gas 


Development Project Components 


Agency/Regulatory Authority Nature of Regulatory Action Applicable Project Component 


Utah Division of Oil, Gas, and Mining 


Safety Regulations for Oil and 
Gas Activities 


Regulation of oil and gas 
activities to protect public safety 


All Proposed Action and 
alternative components 


Uintah and Duchesne Counties 


Solid Waste Ordinance Regulation of disposal of wastes 
in the county 


Construction and operational 
waste 


Noxious Weed Act Compliance Control of listed noxious weeds Any occurrence of noxious weeds 
on and near project facilities 


 


Table 1-3. Major Permits, Approvals, and Authorizing Actions Required for the Proposed 


Gasco Uinta Basin Natural Gas Development Project 


Permit Approval Name/Issuing 
Agency 


Nature of Permit Action Applicable Project Component 


Bureau of Land Management  


Permit to Drill, Deepen, or Plug 
Back (APD) and Sundry Notice; 
Plugging and Abandonment; 
Venting; or Flaring 


Control of drilling and production 
for oil and gas on federal  
on-shore leases 


Wells and production facilities 


ROW Grant and Temporary Use 
Permit 


ROW grant on BLM-managed 
lands 


Oil and gas pipelines, roads, 
facilities, etc., on BLM-managed 
lands 


Cultural Resource Use Permit Archaeological surveys and 
limited testing on public lands; 
archaeological data recovery 
(excavation) of sites on public 
lands 


All surface-disturbing activities 


Paleontological Resource Use 
Permit 


Survey and limited surface 
collection during site fieldwork on 
public lands  


Surface-disturbing activities 


Pesticide Use Permit Control of pests Wells, roads, and ancillary 
facilities 


National Noxious Weed Act 
Compliance 


Control of noxious weeds Any occurrence of noxious weeds 
on or near project facilities 
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Table 1-3. Major Permits, Approvals, and Authorizing Actions Required for the Proposed 


Gasco Uinta Basin Natural Gas Development Project 


Permit Approval Name/Issuing 
Agency 


Nature of Permit Action Applicable Project Component 


U.S. Environmental Protection Agency  


Title V, Part 71 Operating Air 
Quality Permit 


Ensure that source operators, 
regulators, and the public know 
which air pollution control 
requirements apply to each 
facility; Part 71 permits are issued 
after a source has been 
constructed and has begun 
operating 


Post-construction facilities  


Class II Underground Injection 
Control Permit 


Under the Safe Drinking Water 
Act, regulation of the injection of 
“fluid” into the subsurface 


Disposal of deep wastewater 
produced in conjunction with gas 
production 


Clean Water Act Section 402, 
NPDES Construction General 
Permit (CGP) 


Requires the development of a 
storm water pollution prevention 
plan (SWPPP)   


Commencement of any soil-
disturbing activities more than 1 
acre at the site, until final 
stabilization of the project; for 
discharges on Uintah and Ouray 
Reservation 


U.S. Army Corps of Engineers  


Permit to Discharge Dredged or 
Fill Material (Section 404 Permit) 


Authorization of placement of fill 
or dredged material in waters of 
the U.S. or adjacent wetlands 


All surface-disturbing activities 
affecting waters of the U.S. or 
wetlands, such as roads and 
pipeline crossings (waters of the 
U.S. include streams, lakes, 
playas, wetlands, and other 
identified aquatic resources) 


Utah Department of Transportation  


Transport Permit Authorization of oversize, 
overlength, and overweight loads 


Transportation of equipment and 
materials on state highways 


Utah Department of Environmental Quality, Division of Water Quality 


UPDES General Permit for 
Stormwater Discharges 


Control of discharge of storm 
water pollutants associated with 
industrial and construction 
activities 


Construction activities disturbing 
more than five acres of land; gas 
production facilities that have had 
a discharge of a reportable 
quantity 


UPDES Storm Water General 
Permit for Construction Activities 
# UTR300000 


Requires the development of a 
storm water pollution prevention 
plan (SWPPP) 


Upon commencement of any soil-
disturbing activities at the site until 
final stabilization of the project 
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Table 1-3. Major Permits, Approvals, and Authorizing Actions Required for the Proposed 


Gasco Uinta Basin Natural Gas Development Project 


Permit Approval Name/Issuing 
Agency 


Nature of Permit Action Applicable Project Component 


UPDES General Permit for 
Construction Dewatering,  
# UTG070000 


Requires water quality monitoring 
every two weeks to ensure that 
the pumped water is meeting 
permit effluent limitations, unless 
the water is managed on the 
construction site 


Upon commencement of any 
dewatering activities during 
construction 


Utah Water Quality Certification Part 401 of the Clean Water Act, 
33 USC 1341, requires 
certification to mitigate surface 
water pollution 


Required before any construction 
phase of project 


Utah antidegradation review (Utah 
Rule 317-2-3)  


All proposed, federally regulated 
activities including those under 
Clean Water Act 402 (UPDES 
permits) and 404 (U.S. Army 
Corps of Engineers permits) 


Any project-related activities that 
could have a major impact to the 
quality of waters of the state 


Reporting of spills or discharges 
(Utah Code Annotated 19-5-114) 


Any spill or discharge of oil or 
other substances that may cause 
pollution to the waters of the 
State (e.g., adjacent wetlands) 
must be immediately reported to 
the Utah Division of Water Quality 
(UDWQ) 


Any activities that could result in 
spill of oils or other hazardous 
substances  


Utah Division of Water Rights (UDWR) 


Change in Nature of Use 
Application 


Authorization of change of use on 
water rights 


Non-consumptive and 
consumptive water uses 


Stream Alteration Permit Approval of construction plans Perennial stream crossings 


Utah Division of State History, Antiquities Section 


Antiquities Annual Permit: Blanket 
Permit to Conduct Archaeological 
Investigations 


Regulation of all archaeological 
investigations on state and 
private lands 


All surface-disturbing activities on 
state and private lands 


Antiquities Projects Permit 
(Excavation) 


Regulation of all archaeological 
excavations on state and private 
lands 


All surface-disturbing activities on 
state and private lands 


Utah Division of Oil, Gas, and Mining (UDOGM) 


Permit to Drill, Deepen, or Re-
enter and Operate an Oil and Gas 
or Disposal Well 


Approval of drilling on all lands 
within the state 


Wells (production and disposal) 


Underground Injection Control 
Permit 


Regulation of underground 
disposal wells 


Underground disposal wells 


Disposal Facility Permit Disposal of waste Waste and disposal facilities 
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Table 1-3. Major Permits, Approvals, and Authorizing Actions Required for the Proposed 


Gasco Uinta Basin Natural Gas Development Project 


Permit Approval Name/Issuing 
Agency 


Nature of Permit Action Applicable Project Component 


Permit to Flare Gas Regulation of flaring up to 30 
days of testing or 50 million cubic 
feet (MMcf), whichever is less 


Flaring of gas wells 


Uintah and Duchesne Counties 


Conditional Use Permit Authorization of extraction and 
processing on private lands 


Any project activities in residential 
or critical environment zones 


Road Use Permit Authorization of oversize, 
overweight, or overlength loads 
on county roads 


Transportation of equipment and 
materials on county roads 


Road Opening Permit Authorization of pipeline 
crossings, routing of pipelines 
parallel to county roads, and tying 
a project access road into a 
county road 


Pipelines or project roads that 
cross or intersect with a county 
road 


Road ROW Encroachment Permit Authorization of construction, 
maintenance, repair, operation, or 
use of any pole line, surface, or 
subsurface line in the ROW on 
affected county roads 


Construction or other activities 
that may tie into county roads 


Building Permit Control of construction of all 
structures in the county 


Construction of all buildings 
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2.0 PROPOSED ACTION AND ALTERNATIVES   
The National Environmental Policy Act (NEPA) requires that a practical range of reasonable 
alternatives be considered and evaluated; these alternatives must meet the project’s purpose and need 
while minimizing or avoiding environmental impacts. This practical range of reasonable alternatives 
is formulated to address issues and concerns raised by the public and by agencies during scoping. 
The alternatives represent other means (methods, processes, locations, times, sequences, etc.), 
besides the Proposed Action, of satisfying the stated purpose and need for the federal action. 
Reasonable alternatives are defined by the Council on Environmental Quality (CEQ) as those that are 
technically, economically, and environmentally practical and feasible. NEPA also requires that a No 
Action Alternative be evaluated for comparison to the other alternatives analyzed in the 
environmental impact statement (EIS). If unreasonable alternatives or alternatives that do not meet 
purpose and need are suggested, a detailed analysis of these alternatives is not required. However, the 
rationale for eliminating them from detailed analysis must be explained.   


This chapter presents six alternatives that were considered in detail for this EIS:  
• Alternative A: The (applicant's) Proposed Action,  
• Alternative B: Reduced Development  
• Alternative C: Full Development 
• Alternative D: No Action  
• Alternative E: Reduced Development with Directional Drilling  
• Alternative F: The Agency Preferred Alternative  


Alternative A is the applicant's Proposed Action for extracting natural gas. Alternatives B, C, E, and 
F were developed in response to issues raised during the agency and public scoping process. These 
alternatives would generally incorporate the same construction, operational, decommissioning, and 
reclamation components as the Proposed Action, but with additional considerations applied to 
actions taking place on federal lands. The Bureau of Land Management (BLM) has identified 
Alternative F as the Agency Preferred Alternative because it best addresses issues raised in scoping 
and public comments on the Draft EIS about impacts to a number of resources, while meeting the 
purpose and need for the project. It was designed to avoid impacts to the Green River and Nine 
Mile Canyon and to reduce other surface impacts through directional drilling and through a 
reduced number of produced water evaporative ponds. 


Under the No Action Alternative natural gas exploration and development would continue on 
federal, state, and private lands, albeit at a much smaller scale than under the action alternatives. 
Activity on federal lands would come from exploratory projects previously approved by BLM, and it 
is assumed that they would also come from other subsequent authorizations by BLM, such as 
approval of wells to meet unit and/or lease obligations. In addition, development would likely 
continue on State of Utah and private lands, subject to the approval of Utah Division of Oil, Gas, and 
Mining (UDOGM) and the appropriate landowner. Reasonable access across public lands to 
proposed well pads and facilities on state and private lands could also occur under the No Action 
Alternative.  


Several other alternatives were identified and considered but were eliminated from detailed analysis. 
These alternatives are described in Section 2.8 along with the rationale for eliminating them from 
detailed analysis.  







Gasco Final EIS Chapter 2. Proposed Action and Alternatives 
 2.1 Management Actions Common to All Alternatives 


2-2 


2.1 MANAGEMENT ACTIONS COMMON TO ALL ALTERNATIVES 
Table 2-1 provides a description of regulatory requirements, standard operating practices, and 
applicant-committed best management practices (BMPs) that would be applied under all alternatives. 
As these requirements and BMPs are generally specific to a particular stage of oil and gas 
development, the table is subdivided by requirements and commitments specific to predrilling, 
construction, drilling, completion, production and maintenance, and final reclamation and 
abandonment. The measures listed under each of these stages are then further subdivided into either a 
list of regulatory requirements or applicant-committed oil and gas BMPs. 
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Table 2-1. Regulatory Requirements, BLM Policy Guidelines, Standard Operating Practices, and Applicant-committed Best 
Management Practices (BMPs) Common to All Alternatives 


Implementing Authority/ 
Regulation/Statute 


Description of Requirement 


PRE-DRILLING 
Regulatory Requirements and BLM Policy Guidelines 
Environmental Protection 
Agency (EPA) Spill 
Prevention Control and 
Countermeasures (SPCC) 
Regulations (40 Code of 
Federal Regulations  
[CFR] 112) 


Gasco would implement and adhere to SPCC plans and provide an orientation to personnel to ensure they are 
aware of the potential effects of accidental spills, as well as the appropriate recourse if a spill does occur (40 CFR 
112). Where applicable and/or required by law, streams at pipeline crossings would be protected from contamination 
by pipeline shutoff valves or other systems capable of minimizing accidental discharge. 
Gasco would maintain a complete copy of the applicable SPCC plan at each facility, if the facility is normally 
attended at least 8 hours per day, or at the nearest field office (FO). 


Section 404, Federal Water 
Pollution Control Act (Clean 
Water Act) (33 United States 
Code [USC] 1251, et seq.) 


Any disturbances to wetlands and/or waters of the United States would be authorized by the Utah Department of 
Environmental Quality/Division of Water Quality (UDEQ/DWQ) in cooperation with the U.S. Army Corps of 
Engineers (USACE) State Engineer's Office. Section 404 permits would be secured as necessary prior to 
disturbance. 


Occupational Safety and 
Health Administration 
(OSHA) Regulations (29 
CFR 1910.1200) 


Gasco would institute a Hazard Communication Program for its personnel and require that subcontractor programs 
be in accordance with the regulations of OSHA (29 CFR 1910.1200). In addition, a Material Safety Data Sheet 
(MSDS) for every chemical or hazardous material brought on-site would be kept on-site or on file at Gasco's FO. 


BLM Manual 1745, 
Introduction, Transplant, 
Augmentation, and 
reestablishment of Fish, 
Wildlife, and Plants; 
Executive Order No. 11987, 
Exotic Organisms 


Seed mixtures for reclaimed areas would be site-specific as directed by the authorizing officer (AO), would favor 
native species, and would include species promoting soil stability. Livestock palatability and wildlife habitat needs 
would be given consideration during seed mix formulation. BLM Manual 1745 and Executive Order No. 11987 would 
be used as guidance. 


BLM/U.S. Forest Service 
(USFS) Surface Operating 
Standards for Oil and Gas 
Exploration and 
Development ("Gold Book"), 
Chapter 4 


Gasco would use existing topography to screen roads, pipeline corridors, drill rigs, wells, and production facilities 
from view where practical. Gasco would paint all aboveground production facilities with appropriate colors (or 
specified standard environmental colors) to blend with adjacent terrain, except for structures that require safety 
coloration in accordance with OSHA requirements. 
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Table 2-1. Regulatory Requirements, BLM Policy Guidelines, Standard Operating Practices, and Applicant-committed Best 
Management Practices (BMPs) Common to All Alternatives 


Implementing Authority/ 
Regulation/Statute 


Description of Requirement 


BLM Condition of Approval 
(COA) for Right-of-Way 
Grant, and  
Utah Division of Oil, Gas  
and Mining  (UDOGM) (Utah 
Administrative Code  
R649-9-1) 


Evaporation pond facilities would require site-specific hydrologic site characterization prior to permitting by the 
UDOGM and BLM. The UDOGM and BLM would require compliance with all specifications contained in Utah 
Administrative Code R649-9-3, and would require that evaporation ponds be lined and incorporate leak detection to 
be permitted by UDOGM. Pits constructed in relatively impermeable soils would have an underlying gravel-filled 
sump and lateral system or a suitable leak detection system. Pits constructed in relatively permeable soils would 
have a secondary liner underlying the leak detection system that is graded to direct leaks to the observation sump. 


Applicant-committed BMPs 
Applicant-committed 
measures and design 
features 


Pipeline construction methods and practices would be planned and conducted with the objective of enhancing 
reclamation and reestablishment of the native plant community. 
Gasco would inform its personnel, contractors, and subcontractors of relevant federal regulations intended to protect 
archaeological and cultural resources. 
Gasco would require that personnel, contractors, and subcontractors abide by all state and federal laws and 
regulations regarding hunting. 


CONSTRUCTION 
Regulatory Requirements and BLM Policy Guidelines 
Onshore Oil and Gas Order 
No. 1  
(43 CFR 3152) 
 


On federal land, operators would prepare and submit individual comprehensive drill-site design plans for BLM 
approval. These plans would show the drill location layout over the existing topography; dimensions of the locations, 
volumes, and cross sections of cut and fill; location and dimensions of reserve pits; existing drainage patterns; and 
access road egress and ingress. Plans would be submitted and approved prior to initiation of construction. 
Well pads and associated roads and pipelines would be located to avoid or minimize impacts in areas of important 
ecological value (e.g., sensitive species habitats and wetland/riparian areas). 


BLM Manual 9113—Roads 
 


Roads on BLM surface would be constructed as described in BLM Manual 9113. Running surfaces of roads may be 
graveled if the road base does not already contain sufficient aggregate. 
Existing roads would be used when the alignment is acceptable for the proposed use. Generally, roads would be 
required to follow natural contours and provide visual screening by constructing curves, etc. All roads would be 
reclaimed to BLM standards. 
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Table 2-1. Regulatory Requirements, BLM Policy Guidelines, Standard Operating Practices, and Applicant-committed Best 
Management Practices (BMPs) Common to All Alternatives 


Implementing Authority/ 
Regulation/Statute 


Description of Requirement 


BLM Manual, Section 8400 
(43 CFR 2802); BLM/USFS 
Surface Operating Standards 
for Oil and Gas Exploration 
and Development ("Gold 
Book"), Chapter 4 


Pipeline rights-of-way (ROWs) would be located within existing ROWs whenever possible and aboveground facilities 
not requiring safety coloration would be painted with appropriate non-reflective standard environmental colors, as 
specified by AO. Topographic screening, vegetation manipulation, project scheduling, and traffic-control procedures 
may all be employed as specified by the AO to further reduce visual impacts. 


BLM Regulations (43 CFR 
2802) regarding applications 
for ROWs; BLM/USFS 
Surface Operating Standards 
for Oil and Gas Exploration 
and Development ("Gold 
Book"), Chapter 4 


Salvage and subsequent replacement of topsoil would occur for surface-disturbing activities wherever practical. 


Section 404, Federal Water 
Pollution Control Act (Clean 
Water Act)  
(33 USC 1251, et seq.) 


Where disturbance of regulated U.S. waters cannot be avoided, Gasco would obtain Clean Water Act (CWA) 
Section 404 permits as required. Operations would be conducted in conformance with the requirements of the 
approved permits. 


Uniform Building Code 
Standards 


Wells, pipelines, and ancillary facilities would be designed and constructed such that they would not be damaged by 
moderate earthquakes. Any facilities defined as critical according to the Uniform Building Code would be 
constructed in accordance with applicable Uniform Building Code Standards for Seismic Risk Zone 28. 


BLM Regulations (36 CFR 
800) implementing Section 
106; National Historic 
Preservation Act (NHPA) 
(16 USC 470, et seq.) 


If cultural resources are located within frozen soils or sediments that preclude the possibility of adequately recording 
or evaluating the find, construction would cease and the site would be protected for the duration of frozen soil 
conditions. Recordation, evaluation, and recommendations concerning further management would be made to the 
AO following natural thaw. The AO would consult with the affected parties, and construction would resume once 
management of the threatened site has been finalized and a Notice to Proceed has been issued. 
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Table 2-1. Regulatory Requirements, BLM Policy Guidelines, Standard Operating Practices, and Applicant-committed Best 
Management Practices (BMPs) Common to All Alternatives 


Implementing Authority/ 
Regulation/Statute 


Description of Requirement 


BLM Manual 9112 (Bridges 
and Major Culverts) and 
Manual 9113 (Roads); 
BLM/USFS Surface 
Operating Standards for Oil 
and Gas Exploration and 
Development ("Gold Book"), 
Chapter 4 


Streams/channels crossed by roads would have culverts installed at all appropriate locations as specified in BLM 
Manuals 9112 and 9113. Low-water crossings can be effectively accomplished by dipping the road down to the bed 
of the drainage. 


BLM/USFS Surface 
Operating Standards for Oil 
and Gas Exploration and 
Development ("Gold Book"), 
Chapter 4 


Prudent use of erosion-control measures, including diversion terraces, riprap, matting, temporary sediment traps, 
and water bars would be employed by Gasco as necessary and appropriate to control surface runoff generated at 
well pads. If necessary, Gasco would treat diverted water in detention ponds prior to release to meet applicable 
state or federal standards. 
Reserve pits would be constructed to ensure protection of surface water and groundwater. All reserve pits would be 
lined, using liners of at least 16-mil thickness. Additional felt padding would be used as necessary, at the discretion 
of the AO. 
Appropriate erosion control and revegetation measures would be employed. Grading and landscaping would be 
used to minimize slopes, and slope stabilizers would be installed on disturbed slopes in areas with unstable soils 
where seeding alone may not adequately control erosion. Erosion-control efforts would be monitored by Gasco, and 
necessary modifications made to control erosion. 
Diversion structures, mulching, and terracing would be installed as needed to minimize erosion. In-stream protection 
structures (e.g., drop structures) in drainages crossed by a pipeline would be installed as appropriate to prevent 
erosion. 
Gasco would incorporate proper containment of condensate and produced water in tanks and drilling fluids in 
reserve pits, and would locate staging areas for storage of equipment away from drainages to prevent potential 
contaminants from entering surface waters. 


Applicant-committed BMPs 
Applicant-committed 
measures and design 
features 


Gasco would construct roads on private surface to essentially the same specifications as those on federal surfaces, 
considering the specifications of landowners. 
Gasco would not import or use any discarded asphalt or fill that may leech nutrients or organic chemicals in the 
construction of roads and/or locations.  
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Table 2-1. Regulatory Requirements, BLM Policy Guidelines, Standard Operating Practices, and Applicant-committed Best 
Management Practices (BMPs) Common to All Alternatives 


Implementing Authority/ 
Regulation/Statute 


Description of Requirement 


Existing roads would be used when the alignment is acceptable for the proposed use. Roads would be constructed to 
minimize visual impacts by following natural contours, utilizing curves, etc. 
Available topsoil would be stripped from all road corridors prior to commencement of construction and would be 
redistributed and reseeded on backslope areas of the borrow ditch after completion of road construction. Borrow 
ditches would be reseeded in the first appropriate season after initial disturbance. 
Unnecessary topographic alterations would be mitigated by avoiding, where possible, steep slopes, rugged 
topography, and perennial and ephemeral/intermittent drainages, and by minimizing the area disturbed. 
Gasco would be responsible for necessary preventative and corrective road maintenance to project roads for the 
duration of the project. Maintenance responsibilities may include, but are not limited to, blading, gravel surfacing, 
cleaning ditches and drainage facilities, dust abatement, noxious weed control, or other measures as deemed 
appropriate. 
Pipeline ROWs would be located to minimize soil disturbance as specified by the AO. Mitigation would include 
locating pipeline ROWs adjacent to access roads to minimize ROW disturbance widths, or routing pipeline ROWs 
directly to minimize disturbance lengths. Pipeline ROWs would also be managed for noxious weeds. 
Existing crowned and ditched roads would be used for access where possible to minimize surface disturbances. 
Where topsoil removal is necessary, it would be windrowed (i.e., stockpiled/accumulated along the edge of the 
ROW and in a low row/pile parallel with the ROW) and respread over the disturbed area after construction and 
backfilling are complete. Vegetation removed from the ROW would also be respread to provide protection, nutrient 
recycling, and a seed source. 
To promote soil stability, backfill over the trench would be compacted so as not to extend above the original ground 
level after the fill has settled. Compacting the backfill would reduce trench settling and water channeling. 
If paleontological resources are uncovered during surface-disturbing activities, Gasco would suspend operations at 
the site that would further disturb such resources, and immediately contact the AO, who would arrange for a 
determination of scientific importance and, if necessary, recommend a recovery or avoidance plan. 
Removal and disturbance of vegetation would be kept to a minimum through construction site management (e.g., 
using previously disturbed areas and existing easements and limiting the size of any equipment/materials storage 
yard and staging area, etc.). 
Pipelines within channel crossings or in mapped flood hazard areas would be constructed such that the pipe is 
buried at least 3 feet below the channel bottom and in conformance with hydrological design practices. 
Roads and pipelines would be located adjacent to existing linear facilities wherever practical. 







Gasco Final EIS Chapter 2. Proposed Action and Alternatives 
 2.1 Management Actions Common to All Alternatives 


2-8 


Table 2-1. Regulatory Requirements, BLM Policy Guidelines, Standard Operating Practices, and Applicant-committed Best 
Management Practices (BMPs) Common to All Alternatives 


Implementing Authority/ 
Regulation/Statute 


Description of Requirement 


Gasco and/or its contractors would post appropriate warning signs and require project vehicles to adhere to 
appropriate speed limits on project-related roads, as appropriate. 
Gasco would restrict off-highway vehicle (OHV) activity by personnel and contract workers to the immediate area of 
authorized activity or existing roads and trails. 


DRILLING 
Regulatory Requirements and BLM Policy Guidelines 
Utah Department of 
Transportation Standards 
and Specifications 


Load limits would be observed at all times to prevent damage to existing road surfaces. Special arrangements would 
be made with the Utah Department of Transportation to transport oversize loads to the project area. 


BLM/USFS Surface 
Operating Standards for Oil 
and Gas Exploration and 
Development ("Gold Book") 
Chapter 5; BLM Notice to 
Lessees 3-A (NTL 3-A); BLM 
WO Instruction Memorandum 
99-061 Onsite 
Bioremediation of Exploration 
and Production Wastes or 
Spills of Crude Oil – 
Development of State Office 
Level Policies 


Any accidental soil contamination by spills of petroleum products or other hazardous materials would be reported to 
the appropriate authorities and cleaned up by Gasco. The soil would be disposed of or remediated according to 
applicable rules. 


BLM/USFS Surface 
Operating Standards for Oil 
and Gas Exploration and 
Development ("Gold Book") 
Chapters 4 and 5; U.S. 
Migratory Bird Treaty Act 
(16 USC 703-712) 


Pits would be fenced as specified in individual authorizations. Any pit containing hazardous fluids would be 
maintained in a manner that would prevent migratory bird mortality. 


BLM COA of Application for 
Permit to Drill (APD) 


If reserve pit leakage is detected, operations at the site would be curtailed as directed by the BLM until the leakage 
is corrected. 
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Table 2-1. Regulatory Requirements, BLM Policy Guidelines, Standard Operating Practices, and Applicant-committed Best 
Management Practices (BMPs) Common to All Alternatives 


Implementing Authority/ 
Regulation/Statute 


Description of Requirement 


Utah Division of Water Rights  
(Utah Administrative Code, 
Title 73) 


All water used in association with this project would be obtained from sources approved by the Utah State 
Engineer's Office. 


Regulations (40 CFR 335) 
implementing Title III, 
Superfund Amendments and 
Reauthorization Act of 1986 
(42 USC 103) 


Chemicals and hazardous materials would be inventoried and reported by Gasco in accordance with the Superfund 
Amendments and Reauthorization Act of 1986 (SARA) Title III. If quantities exceeding the threshold planning 
quantity are to be produced or stored at any time within the project area, Gasco would submit appropriate Section 
311 and 312 forms at the required times to the State Emergency Response Commission, Local Emergency 
Planning Committees, and the local fire departments. 


EPA Resource Conservation 
and Recovery Act (42 USC 
6901, et seq.), DOT (49 CFR 
177) 


Gasco would transport and/or dispose of any hazardous wastes as defined by the Environmental Protection Agency 
(EPA) Resource Conservation and Recovery Act of 1976, as amended, in accordance with all applicable federal, 
state, and local regulations. 


Applicant-committed BMPs 
Applicant-committed 
measures and design 
features 


Gasco would require drilling contractors to meet Tier II or better (low nitrogen oxide [NOx] emissions engines) 
emissions for all drill rig engines, with phase-in of Tier IV engines or equivalent emission reduction technology as 
soon as possible thereafter, but no later than 2018. 
Based on the predicted 1-hour nitrogen dioxide (NO2) exceedance at distances less than 200 meters (m) from the 
drill rig location for all spacing scenarios modeled, and because these emission sources would be mobile, 
temporary, and operated at least 1 mile from any populated area, one of the following two measures would be 
implemented: 


• Gasco would employ measures to mitigate the modeled exceedance of the 1-hour NO2 standard during 
drilling operations by employing effective public health buffer zones out to 200 m from the nearest emission 
source. Examples of an effective public health protection buffer zone include demarcation of a public access 
exclusion zone by signage at intervals of every 250 feet that is visible from a distance of 125 feet during 
daylight hours, and a physical buffer such as active surveillance to ensure the property is not accessible by 
the public during drilling operations. 


• The proponent may demonstrate compliance with the 1-hour NO2 National Ambient Air Quality Standards 
(NAAQS) with appropriate and accepted near-field modeling. As part of this demonstration, the proponent 
may propose alternative mitigation that could include but is not limited to natural gas–fired drill rigs, 
installation of NOX controls, time/use restrictions, and/or drill rig spacing. 
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Table 2-1. Regulatory Requirements, BLM Policy Guidelines, Standard Operating Practices, and Applicant-committed Best 
Management Practices (BMPs) Common to All Alternatives 


Implementing Authority/ 
Regulation/Statute 


Description of Requirement 


COMPLETION 
Regulatory Requirements and BLM Policy Guidelines 
BLM Onshore Oil and Gas 
Order  
No. 2 (43 CFR 3163 and 
3165) 


Gasco would case and cement all gas wells to protect subsurface mineral and fresh water zones. The BLM will 
require an operator to conduct cement bond log surveys to verify cement adequacy. 


BLM/USFS Surface 
Operating Standards for Oil 
and Gas Exploration and 
Development ("Gold Book"), 
Chapter 6; and Onshore Oil 
and Gas Order No. 1  
(43 CFR 3152) 


Unproductive wells and wells that have completed their intended purpose would be properly abandoned and 
plugged according to regulations governing plugging and abandonment identified by the BLM and/or UDOGM for 
state and private mineral estate. 


BLM COA for APD (for 
wells/reserve pits located on 
BLM lands), and  
UDOGM (Utah 
Administrative Code R649-3-
16) (for wells/reserve pits 
located on state and private 
lands) 


Following drilling and completion of the well, the reserve pit must be closed within one year, unless permission is 
granted by the BLM and/or UDOGM for a longer period. The pit contents must meet the UDOGM ’s Cleanup Levels 
(guidance document for numeric cleanup levels) or background levels prior to burial. The contents may require 
treatment to reduce mobility and/or toxicity to meet cleanup levels. The alternative to meeting cleanup levels would 
be transporting material to an appropriate disposal facility. BLM would generally defer to UDOGM’s preference, 
which would be for materials to remain onsite if possible (personal communication between Brad Hill, Utah Division 
of Oil, Gas, and Mining, and Chris Garrett, SWCA, April 26, 2011). 
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Table 2-1. Regulatory Requirements, BLM Policy Guidelines, Standard Operating Practices, and Applicant-committed Best 
Management Practices (BMPs) Common to All Alternatives 


Implementing Authority/ 
Regulation/Statute 


Description of Requirement 


PRODUCTION AND MAINTENANCE 
Regulatory Requirements and BLM Policy Guidelines 
BLM Onshore Oil and Gas 
Order No. 7  
(43 CFR 3160) 


Produced water from oil and gas operations would be disposed of in accordance with the requirements of Onshore 
Oil and Gas Order No. 7. 


BLM/USFS Surface 
Operating Standards for Oil 
and Gas Exploration and 
Development ("Gold Book"), 
Chapter 6; and Onshore Oil 
and Gas Order No. 1  
(43 CFR 3152) 


At producing wells, Gasco would reduce slopes to original contours (not to exceed 3:1 slopes where feasible). Areas 
not used for production purposes would be reclaimed, blended into the surrounding terrain, and reseeded, with 
erosion control measures installed. Erosion control measures may be necessary after slope reduction. Mulching, 
erosion control measures, and fertilization may be necessary to achieve acceptable stabilization. 


BLM SPCC Regulations  
(40 CFR 112) 


All storage tank batteries, treaters, dehydrators, and other production facilities that have the potential to leak or spill 
any oil, glycol, or other fluid that may constitute a hazard to public health or safety would be surrounded by an 
appropriate secondary containment system capable of holding the entire contents of the largest single tank in use 
plus freeboard, or to contain a minimum of 110% of the capacity of the largest vessel, or placed on or within a 
diversionary structure to prevent spilled or leaking fluid from reaching ground or surface waters. The appropriate 
containment and/or diversionary structures or equipment would be constructed to help prevent discharges from a 
primary containment system from draining, infiltrating, or otherwise escaping to ground or surface waters prior to 
completion of cleanup. 


BLM SPCC Regulations  
(40 CFR 112); Notice to 
Lessees 3-A (NTL 3-A) 


Notice of any spill or leakage, as defined in the BLM Notice to Lessees (NTL) 3A, would be immediately reported to 
the AO by Gasco as well as to such other federal and state officials as required by law. Oral notice would be given 
as soon as possible, but within no more than 24 hours, and those oral notices would be confirmed in writing within 
72 hours of any such occurrence. 


EPA Gasco would obtain all necessary air quality permits from the EPA to construct, test, and operate facilities. 
Utah Department of 
Environmental Quality, 
Division of Air Quality 


Gasco would obtain all necessary air quality permits from Utah Division of Air Quality to construct, test, and operate 
facilities. 


Applicant-committed BMPs 
Applicant-committed 
measures and design 


Gasco would use radio telemetry to monitor well site operations and production in order to minimize the amount of 
vehicle traffic required for operations and the resulting impacts. Telemetry would be used to reduce the number of 
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Table 2-1. Regulatory Requirements, BLM Policy Guidelines, Standard Operating Practices, and Applicant-committed Best 
Management Practices (BMPs) Common to All Alternatives 


Implementing Authority/ 
Regulation/Statute 


Description of Requirement 


features trips required to monitor operations and haul produced water and condensate. 
Gasco would implement a wet gas central gathering system. 
Gasco would voluntarily reduce ozone precursor volatile organic compound (VOC) emissions through the following:  
 Low-bleed pneumatic devices would be installed at all new compressor stations and production facilities. Within six months 


of publication of the record of decision, all existing high-bleed pneumatic devices would be replaced with low-bleed 
pneumatic devices. High-bleed devices may be allowed to remain in service for critical safety and/or process reasons. 


 Stock tank emission controls would be installed at new facilities with condensate throughput of 14 barrels per day or greater.  
 Emission controls having a control efficiency of 95% would be used on existing condensate tanks with a potential to emit 


greater than 20 tons per year, and on new condensate tanks with a potential to emit greater than 5 tons per year VOCs. 
 Glycol dehydration equipment would be constructed only at central facilities, where storage tank and dehydrator VOC 


emissions would be controlled by a minimum of 95%.  
 Glycol dehydrators would not be used at well sites.  
 Solar-powered chemical pumps (e.g., methanol pumps) would be used in place of VOC-emitting pneumatic pumps at new 


facilities. 
 Green completions would be used for all well completion activities. 
 Electric compression would be used if and where feasible.  
 Lean-burn natural gas–fired stationary compressor engines or equipment with equivalent emission rates would be used. 
 Catalysts would be installed on natural gas–fired compressor engines to reduce VOC and CO emissions. 
 Dry seals would be used on new centrifugal compressors. 
 An annual inspection and maintenance program would be implemented to reduce VOC emissions, to include 


 performing inspections of thief hatch seals and Enardo pressure relief valves to ensure proper operations, and  
 reviewing gathering system pressures to evaluate any areas where gathering pressure may be reduced, resulting 


in lower flash losses from the condensate storage tanks.  
 To reduce air pollutant emissions from the evaporation basins, produced water would be treated via dissolved air flotation 


(or equally effective method) before being routed into an evaporation basin. Treatment would have a control efficiency of at 
least 60% for VOC and HAP constituents. 


 HAP emissions from compressor engines would be reduced via an oxidation catalyst. 
 Emissions from glycol dehydrator reboilers would be reduced via a thermal oxidizer. 
Gasco would voluntarily reduce ozone precursor NOx emissions through the following:  
 The commitment to use only central compression facilities, thereby allowing compression performance and emission 


controls to be optimized (no well site compression facilities will be constructed)  
 The use of Tier II or better diesel drill rig engines, with phase-in of Tier IV engines or equivalent emission reduction 


technology as soon as possible, but no later than 2018 
In addition, Gasco would comply with the air quality mitigation measure requirements of the 2008 approved Vernal 
Resource Management Plan (Vernal RMP). These measures specify the following:  
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Table 2-1. Regulatory Requirements, BLM Policy Guidelines, Standard Operating Practices, and Applicant-committed Best 
Management Practices (BMPs) Common to All Alternatives 


Implementing Authority/ 
Regulation/Statute 


Description of Requirement 


 New and replacement internal combustion gas field engines less than or equal to 300 horsepower (hp) must not emit more 
than 2 grams of NOx per hp hour. 


 New and replacement internal combustion gas field engines greater than 300 design-rated hp must not emit more than 1.0 
grams of NOx per hp hour (BLM 2008c). 


FINAL RECLAMATION AND ABANDONMENT 
Regulatory Requirements and BLM Policy Guidelines 
BLM/USFS Surface 
Operating Standards for Oil 
and Gas Exploration and 
Development ("Gold Book"), 
Chapter 6; Onshore Oil and 
Gas Order No. 1  
(43 CFR 3152) 


Abandoned sites would be reclaimed in accordance with the approved APD and the Subsequent Report of 
Abandonment (sundry) process. 


BLM/USFS Surface 
Operating Standards for Oil 
and Gas Exploration and 
Development ("Gold Book"), 
Chapter 3 


All disturbances would be managed and reclaimed to minimize runoff from the well pads or other facilities until the 
area is stabilized. 


BLM/USFS Surface 
Operating Standards for Oil 
and Gas Exploration and 
Development ("Gold Book"), 
Chapter 6; Onshore Oil and 
Gas Order No. 1  
(43 CFR 3152) 


All excavations and pits would be closed by backfilling and contouring to conform to surrounding terrain. The 
Surface Use Plan would outline objectives for successful reclamation of well pads and other facilities, including soil 
stabilization, plant community composition, and desired vegetation density and diversity. 
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Table 2-1. Regulatory Requirements, BLM Policy Guidelines, Standard Operating Practices, and Applicant-committed Best 
Management Practices (BMPs) Common to All Alternatives 


Implementing Authority/ 
Regulation/Statute 


Description of Requirement 


BLM COA for APD, and  
UDOGM (Utah 
Administrative  
Code R649-9-7) 


A final closure plan would be submitted to BLM and UDOGM prior to closure of the evaporation basin facilities. This 
plan would include 1) provisions for removal and proper disposal of all equipment at the site, 2) a plan for sampling 
and testing soil and groundwater at the project site, with soil samples analyzed at the levels outlined by UDOGM’s 
Cleanup Levels for Contaminated Soils or background levels, whichever is less stringent, 3) provisions for future 
monitoring plans, if required by BLM and UDOGM, and 4) considerations for post-disposal land use and landowner 
requests upon completion of closure. 
Closure procedures would include the following: The pits would be pumped dry with all debris and any solid waste 
removed. The pit liner would then be folded over into the pit and the pit backfilled. The backfilled area would then be 
recontoured with top soil and reseeded. Any waste and solids removed would be transported to an approved 
disposal site and disposed of according to BLM, UDOGM, and/or EPA regulations.  


Applicant-committed BMPs 
Applicant-committed 
measures and design 
features 


All reclamation would be accomplished as soon as practical after the disturbance occurs, with efforts continuing until 
a satisfactory revegetation cover is established. 
Interseeding, secondary seeding, or staggered seeding may be used to accomplish revegetation objectives. During 
rehabilitation of areas in important wildlife habitat, provisions would be made for the establishment of native browse 
and forb species. Follow-up seeding or corrective erosion control measures would occur on areas where initial 
reclamation efforts were unsuccessful, as determined by the appropriate Surface Management Agency. 
Any mulch used by Gasco would be weed-free and free from mold, fungi, or noxious weed seeds. Mulch may 
include weed-free hay, small grain straw, wood fiber, live mulch, cotton, jute, synthetic netting, and rock. 
Gasco would reshape disturbed channel beds to their approximate original configuration. 
All state- and county-listed noxious weeds (and those identified by the AO) would be controlled if introduced by 
project-related activity. Site-specific preinventories would be used to determine the need for the control of noxious 
weeds.  
Reclamation of abandoned roads would include reshaping, recontouring, resurfacing with topsoil, installation of 
water bars, and seeding on the contours. Road beds, well pads, and other compacted areas would be ripped to a 
depth of approximately 1.0 foot on 1.5-foot centers to reduce compaction prior to spreading the topsoil across the 
disturbed area. Stripped vegetation would be spread over the disturbance area for nutrient recycling, where 
practical. Additional erosion control measures (e.g., fiber matting) and road barriers to discourage travel may be 
constructed if appropriate. Graveled roads, well pads, and other sites would be stripped of usable gravel prior to 
ripping as deemed necessary. Culverts, cattle guards, and signs would be removed as roads are abandoned. 
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Table 2-1. Regulatory Requirements, BLM Policy Guidelines, Standard Operating Practices, and Applicant-committed Best 
Management Practices (BMPs) Common to All Alternatives 


Implementing Authority/ 
Regulation/Statute 


Description of Requirement 


COMMON TO ALL PROJECT PHASES 
Regulatory Requirements and BLM Policy Guidelines 
Section 7(a) of the 
Endangered Species Act of 
1973 (ESA), as amended 


Section 7(a) of the ESA requires federal agencies to evaluate their actions with respect to any species that is 
proposed or listed as endangered or threatened, and with respect to its critical habitat, if any has been designated. 
Regulations implementing this interagency cooperation provision of the ESA are codified at 50 CFR 402. Section 
7(a)(2) requires federal agencies to ensure that activities they authorize, fund, or carry out are not likely to 
jeopardize the continued existence of a federally listed species, or result in the adverse modification or destruction 
of its critical habitat. The responsible federal agency must enter into formal consultation with the U.S. Fish and 
Wildlife Service (USFWS). Section 7 Consultation would be conducted as necessary.  


BLM Regulations (36 CFR 
800) implementing Section 
106, NHPA 
(16 USC 470, et seq.) 


Gasco would conduct all operations in conformance with Section 106 regulations (36 CFR 800) of the NHPA, as 
amended. 


BLM Handbook (H-8270-1), 
General Procedural 
Guidance for Paleontological 
Resource Management 


Gasco would conduct all operations in conformance with BLM Handbook (H-8270-1). 


BLM Handbook 9011-1, Exec 
Order 13112, Carlson-Foley 
1968, and the Plant 
Protection Act of 2000, 
Public Law 106-224, and Fed 
Noxious Weed Act of 1974 
as amended 


Gasco would obtain a Pesticide Use Proposal (PUP) prior to applying herbicides or pesticides. Gasco would treat 
project-related noxious weeds as required by all applicable regulations. 
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Table 2-1. Regulatory Requirements, BLM Policy Guidelines, Standard Operating Practices, and Applicant-committed Best 
Management Practices (BMPs) Common to All Alternatives 


Implementing Authority/ 
Regulation/Statute 


Description of Requirement 


Clean Air Act (CAA), as 
amended, and the Federal 
Land Policy and 
Management Act (FLPMA)  


As needed, the BLM, with input from UDAQ and EPA as appropriate, will refine the NOx and volatile organic compound (VOC) 
emissions inventory. The BLM, in coordination with UDEQ-DAQ and EPA as appropriate, will ensure that new modeling includes 
all best air quality control technology (BACT) requirements and a sensitivity analysis to determine appropriate reductions in 
ozone precursor emissions. The BLM, in coordination with UDEQ-DAQ and EPA as appropriate, will evaluate the modeling 
results.  
As soon as possible, and if needed following evaluation of the modeling results, the BLM, in coordination with UDEQ-DAQ and 
EPA as appropriate, will use their respective authorities to implement emission control strategies and/or operating limitations 
necessary to ensure compliance with applicable ambient air quality standards for ozone. Absent an effective technology to 
implement, reductions in the pace of development may be used to ensure ambient air quality standards are met.  
Potential mitigation measures include but are not limited to  
 natural gas–fired drilling rig engines;  
 fuel additives;  
 gas turbines rather than internal combustion engines for compressors;  
 reduction in the number of storage tanks containing VOCs;  
 reduction in the number of drilling rigs;  
 selective catalytic reduction on drilling rig engines;  
 electric drilling rigs;  
 centralization of gathering facilities to reduce truck traffic, including the liquids gathering system;  
 treatment of produced water to meet permitting regulations; 
 cleaner technologies on completion activities, and other ancillary sources;  
 advancements in drilling technology;  
 reduction in the pace of development; and 
 surfacing (covering of piles where appropriate, graveling, applying water or surfactants) of roads, well-pad construction, and 


other development-related disturbances in areas with soils susceptible to wind erosion, as directed by the AO to reduce 
fugitive dust generated by traffic and related activities. Such treatments would also be applied as directed by the AO on local 
and resource roads that represent a dust problem.  


The BLM will work with the appropriate regulatory agency to ensure monitoring and enforcement of mitigation measures occurs. 


BLM MOU WO-230-2010-04,  
MOU between the U.S. 
Department of the Interior 
BLM and the USFWS to 
Promote the Conservation of 
Migratory Birds 


BLM shall implement the MOU to the extent permitted by law and in harmony with agency missions, subject to the 
availability of appropriations and budgetary limits. At the project level, BLM will evaluate the effects of agency 
actions on migratory birds during the NEPA process, if any, and identify where take reasonably attributable to 
agency actions may have a measurable, negative effect on migratory bird populations, focusing first on species of 
concern, priority habitats, and key risk factors. In such situations, BLM will implement approaches lessening such 
take. 
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Table 2-1. Regulatory Requirements, BLM Policy Guidelines, Standard Operating Practices, and Applicant-committed Best 
Management Practices (BMPs) Common to All Alternatives 


Implementing Authority/ 
Regulation/Statute 


Description of Requirement 


Applicant-committed BMPs 
Applicant-committed 
measures and design 
features 


Gasco will enter into road maintenance and improvement agreements with Duchesne and Uintah Counties to 
ensure county roads connecting the gas field to Highway 40 are maintained to support additional truck traffic 
associated with the project. These agreements will include provisions for the maintenance and upkeep of county 
roads by Gasco in order to enhance their functional use and safety. 
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2.2 ALTERNATIVE A: PROPOSED ACTION 
Under Alternative A (the Proposed Action), Gasco would drill 1,491 new natural gas production 
wells and construct associated access roads, water supply pipelines, and gathering lines within 
the Riverbend, Wilkin Ridge, and Gate Canyon areas (see Map 3). Gasco currently operates 
approximately 80 wells in the project area, and proposes to drill additional wells at an average 
rate of 100 wells per year until the resource base is fully developed. Based on this drilling rate 
and assuming that the drilling program would begin in 2011, it is anticipated that the 1,491 
proposed wells would be drilled by approximately 2026. The total number of wells would 
depend largely on geology, economic factors, and lease restrictions. The wells would be drilled 
to recover gas reserves from the Wasatch, Mesaverde, Blackhawk, Mancos, Dakota, and Green 
River formations at depths of 5,000–20,000 feet. At the end of each well's productive life 
(approximately 30 years), it would be plugged and abandoned and the affected area reclaimed 
(see Section 2.2.6). Thus, the total life of the project would be up to approximately 45 years. 
Although some wells may be drilled directionally from the same pad, each well was 
conservatively assumed to have its own pad for the purposes of analysis. 


The extent of this proposed development and prospective nature of the natural gas resources is 
based on two-dimensional (2D) seismic data, geologic information, and data derived from 
exploratory wells drilled to date. The well density needed to develop the resource is expected to 
vary depending on the geologic characteristics of the formation being developed. The highest 
surface density assumed for this EIS's programmatic analysis is one well pad per 40 acres (in 
some areas of the Wasatch and Mesaverde formations), but the exact surface density would be 
defined during on-site review and permitting. 


Approximately 325 miles of new road would be constructed to access the proposed wells. Gas 
would be transported via pipeline and related facilities to either intrastate or interstate pipelines. 
Depending on site-specific conditions, pipelines and collector lines would either be laid on the 
ground surface, typically next to a road, or trenched and buried. If dry, the wells would be 
plugged and abandoned as required by the surface management agency (SMA) and Authorized 
Officer (AO). The construction of new compressor facilities is not proposed as part of the 
Proposed Action. However, gas treatment capacity would be expanded by a total of 
approximately 21,000 horsepower (hp) at two existing gas plants to handle the increased 
production. Any produced water would be disposed of in a licensed evaporative facility proposed 
as part of this action (see Section 2.2.4). 


2.2.1 ACCESS ROADS 


2.2.1.1 LAND REQUIREMENTS 
Existing roads and newly constructed roads would provide access to the proposed wells. Almost 
all the estimated 325 miles of new roads would be access (or spur) roads. The total surface 
disturbance associated with the construction of access roads would be approximately 1,182 acres. 


Average construction disturbance widths would be approximately 45 feet for collector roads, 33 
feet for local or secondary roads, and 25 feet for access (or spur) roads into well sites. However, 
the roads constructed in the project area would almost exclusively be spur roads from existing 
county or well field roads constructed to access well sites, since more than 560 miles of roads 
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(including a large number of collector and secondary roads) already exist in the project area, and 
would generally be used to access the required new service roads. Collector roads normally 
connect to, or are extensions of, a public road system and provide access to larger blocks of land. 
Local roads usually provide the internal access network within a well field. Individual well 
access (or spur) roads would provide entry to well-pad sites. For the purposes of analyzing 
impacts that would occur under this alternative, it is assumed that surface disturbances due to 
constructed roads would average 30 feet wide. 


The primary arteries for project-related transportation are shown in Map 26 and described in 
Table 2-2, which includes the length of each of the (existing) artery road segments that would be 
used in the project area. These main roads include the Sand Wash Road, Wells Draw Road, 
Eightmile Flat Road, Fourmile Wash Road, and Wrinkle Road. 


Table 2-2. Main Access Routes in the Project Area 
Road Segment Length (Miles) 


Sand Wash Road—Highway 40 to Wells Draw Road 2 
Sand Wash Road—Wells Draw Road to Pariette Bench Road 10 


Sand Wash Road—Pariette Bench Road to Big Wash Road 6 
Sand Wash Road—Eightmile Flat Road to Desert Spring Wash Road 7 


Sand Wash Road—Desert Spring Wash Road to cutoff to Wrinkle Road 7 


Wells Draw Road—Sand Wash Road to Wrinkle Road 25 
Eightmile Flat Road—Sand Wash Road to Pariette Bench Road via cutoff 11 


Eightmile Flat Road—Pariette Bench Road to cutoff to Pariette Bench Road 4 


Pariette Bench Road—Sand Wash Road to Eightmile Flat Road 14 
Fourmile Wash Road 8 


Wrinkle Road—Wells Draw Road to Franks Road 11 


Wrinkle Road—Cut-off from Sand Wash Road to Franks Road 11 
Gate Canyon Road—Wrinkle Road to Gate Canyon Upper Bench 1 


 


Proposed roads would generally include an additional 30- to 40-foot-wide utility corridor that 
could contain gas pipelines and other utilities. Because utility corridors would primarily contain 
only surface-collection pipelines (since approximately 90% of all lines would not be buried or 
would be buried within the roadway), and most surface lines would be constructed on the road 
and then moved into the utility corridor, these analyses assume that surface disturbances due to 
pipelines and other utilities would average 10 feet wide. This assumption is based on the fact that 
only a portion of the 40-foot utility corridor width would typically be disturbed, and only 
approximately 10% of lines would require disturbance for burial. It is assumed that surface 
pipelines would average approximately 7 feet of disturbance, and buried pipelines would average 
approximately 40 feet of disturbance, most of which would be temporary disturbance due to 
equipment access. 
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2.2.1.2 ROAD CONSTRUCTION 
All access roads would be constructed out of native material and to the standards outlined in the 
BLM and Forest Service Publication "Surface Operating Standards for Oil and Gas Exploration and 
Development" (USDI and USDA 2007). This publication, known as "the Gold Book," provides 
practices and standards to guide compliance with all applicable agency policies, operating guidelines, 
and BMPs. Following staking of the road ROW and on-site review, the road design plan would be 
approved and the need for an engineered road would be specified. After Application for Permit to 
Drill (APD) approval, standard cut and fill construction methods and construction equipment (such 
as crawler tractors, graders, and scrapers) would be used to construct new roads. A well field access 
road and the associated well pad typically take approximately 10 days to construct. In steep terrain, a 
construction technique known as side casting (using the material taken from the cut portion of the 
road to construct the fill portion) would be used. Slightly less than half of the roadbed would be 
placed on a cut area; the remainder would be placed on a fill area. Soil texture, steep road grades, and 
moisture conditions would dictate whether the well access road was surfaced with shale or 
commercial roadbase. Generally, shale or roadbase is only used in selected sections where soil 
conditions or erosion hazards compel its use, and not for the entire road length. Water would be used 
to control dust during construction. All necessary county planning and zoning permits would be 
secured prior to road construction, and maintenance agreements would be signed with the county 
where Class B and Class D county roads would be used to service daily operations in the energy 
field. These agreements would include provisions for the maintenance and upkeep of county roads by 
Gasco in order to enhance their functional use and safety. All roads would at a minimum meet Gold 
Book standards for construction, except as directed by the authorizing officer (AO). 


Once road construction is complete, damage to adjacent areas from erosion or construction-related 
causes would be repaired. Repair activities may include filling gullies, repairing incidental damage, 
and reseeding. Surfaces would be scarified immediately prior to reseeding, either along their length 
or, where feasible, at right angles to the slope plane. All areas incidentally disturbed in the course of 
construction or maintenance would be reseeded with a seed mix approved by the AO. 


2.2.2 WELL DRILLING AND COMPLETION 


2.2.2.1 LAND REQUIREMENTS 
The well site disturbance for most wells would average approximately 3.8 acres, with shape 
depending on terrain and layout. This disturbance total includes an approximately 225 × 400–foot 
pad area, stockpile areas, side slopes, and a reserve pit measuring approximately 150 × 100 feet. Pads 
constructed on steeper slopes may require more than this average due to larger cuts and fills, while 
pads on flat ground may require less than this average. Although some wells may be drilled 
directionally from the same pad, each well was conservatively assumed to have its own pad for the 
purposes of analysis. Over the life of the project, collectively, approximately 5,666 acres of land 
would be disturbed under the Proposed Action. Of the 5,666 acres disturbed by well pads, 
approximately 385 acres used as reserve pits would be reclaimed after the completion of drilling 
operation, following the procedures described in Section 2.2.6.1. Figure 2-1 is an example well-pad 
layout. It is important to note that the dimensions presented above reflect average conditions, and that 
site-specific layouts such as Figure 2-1 vary between sites depending on access and topography. 
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Figure 2-1. Example of a well pad layout. 
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2.2.2.2 WELL PAD CONSTRUCTION 
Construction of well pads would typically begin with stripping and stockpiling topsoil. The top 6 
inches of topsoil material suitable for plant growth would be removed from areas to be disturbed 
and stockpiled in a designated area, usually adjacent to the pad. The stockpiled topsoil would be 
seeded (with the interim seed mixes specified in Section 2.2.6.1) and left in place for the life of 
the well, for eventual use in reclamation. Track-mounted and rubber-tired bulldozers, scrapers, 
and road graders then grade and level the site. Water would be used to control dust during 
construction. 


The well pad would be constructed so that the drilling rig sits on solid ground (cut material) and 
not on fill. This location procedure ensures that the foundation of the drilling substructure does 
not lean or topple due to settling of soil that has not been compacted. 


In addition to the drilling platform, a rectangular reserve pit would be constructed. Reserve pits 
would be used to store produced water, drilling fluid, and drill cuttings. Generally, the reserve pit 
would be approximately 0.34 acre in size. If possible, reserve pits would be constructed in cut 
material and not in fill material. Where cut material locations were not possible, tanks would be 
considered at the discretion of the AO. All reserve pits would be lined to prevent loss of drilling 
water. The pits would be lined with a synthetic reinforced liner a minimum of 16 mils thick, with 
sufficient bedding used to cover any rocks. The liner would overlap the pit walls and be covered 
with dirt and/or rocks to hold it in place. No trash or scrap that could puncture the liner would be 
disposed of in the pit. In some instances, removal of bedrock through pulverizing may be 
required to construct the pit. Pits may be divided into compartments separated by berms for the 
proper management of derived waste (e.g., drill cuttings, mud, and produced water). 


2.2.2.3 WELL DRILLING 
Drilling would begin as soon as practical after the well pad and access roads are constructed. A 
drilling rig and its associated equipment would be moved to the location and erected. Drilling rig 
installation would require moving approximately 30–50 truckloads of equipment over public 
highways and private roads. Special transportation permits for oversize loads would need to be 
obtained from the U.S. Department of Transportation (USDOT) prior to transport. The derrick, 
when erected, could be up to 140 feet high; derrick heights vary depending on the depth and 
weight capacity of the rig. 


The drilling operation would be conducted in two phases. The first phase would use a small 
drilling rig (similar to a water-well drilling rig) to drill to a depth of approximately 200 feet. The 
AO would be notified within 24 hours if any aquifers are encountered. This shallow hole would 
be cased with steel casing and cemented in place from the surface to approximately 200 feet total 
depth (TD). This surface casing serves the dual purpose of providing protection for any fresh 
water aquifers present and, as a safety feature, containing any abnormal pressure that may be 
encountered while drilling deeper. Phase 1 drilling operations normally take 2–3 days and 
involve notification of the AO so he or she can monitor operations if desired. Following the first 
phase of drilling operations, a large drilling rig (depth rated to 4,000 feet minimum) would be 
mobilized to drill to a TD of about 3,500 feet. At this point, surface casing would be run to 
approximately 3,500 feet and cemented in place along this entire length. Prior to drilling below 
the surface casing, a blowout preventer would be installed on the surface casing, and both would 
be tested for pressure integrity.  
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Finally, the large drilling rig would finish drilling the well from 3,500 feet to a TD of up to 
20,000 feet. The rig pumps fresh water as a circulating fluid to drive the mud motor, cool the 
drill bit, and remove cuttings from the wellbore. In order to achieve borehole stability and 
minimize possible damage to the hydrocarbon producing formations, a potassium chloride 
substitute, usually a fertilizer known as diammonium phosphate, and commercial clay stabilizer 
would be added to the drilling fluid. Also, a polyacrylamide polymer would be added to the 
drilling fluid to provide adequate viscosity to carry the drill cuttings out of the wellbore. From 
time to time, other materials may be added to the fluid system, such as sawdust, natural fibers, or 
paper flakes, to reduce downhole fluid losses. No potassium chloride, chromates, or any 
hazardous materials would be mixed in the drilling fluid. 


When used properly, drilling mud additives are considered to have low toxicity. Gasco has 
identified four specific drilling fluid additives that would be commonly used: PolyPlus, 
DRILZONE L, M-I Gel, and hydrated lime.  


• PolyPlus is a polyacrylamide polymer that also contains mineral oil. It is used to increase 
viscosity in drilling mud. This drilling fluid additive is considered ecologically toxic at 
certain concentrations due to the mineral oil additive. Typical application would be less 
than 1% by volume of drilling mud, which is considered by the manufacturer to be low 
toxicity. 


• DRILZONE L is a mixture of surfactants that is used to increase rate of penetration and 
to keep the drilling bit clear of debris. This drilling fluid additive is considered 
ecologically toxic at certain concentrations with a potential for bioaccumulation. 
According to manufacturer specifications, DRILZONE L is typically added to drilling 
mud in concentration equaling 1%–2% of drilling mud by volume. Drilling mud 
concentrations up to 5%–7% will not affect environmental toxicity. 


• M-I Gel is primarily a bentonite/silica mixture used to increase viscosity and develop 
filter cake on borehole walls. Bentonite and silica are not considered ecologically toxic. 


• Hydrated lime is an alkaline pH-control agent. The primary ecological toxicity concern is 
high pH; in typical applications, drilling mud would be held to a pH of 10–11. 


Water would be hauled to the rig storage tanks. During drilling operations, water would be 
continually transported to the rig location. Water demand would vary depending on the specific 
subsurface conditions encountered during drilling. The total water requirement to support the 
drilling operation would be approximately 12,000 barrels of recycled and treated production 
water per well (1 barrel = 42 gallons). Approximately 10% of this total could be recovered and 
transferred to subsequent drill sites. An additional 1,500 barrels of fresh water would be used per 
well for cementing casing strings, rig washing, and other drilling- and construction-related 
activities. In accordance with Environmental Protection Agency (EPA) criteria, all additives in 
this drilling fluid system would meet requirements for discharge into the environment. 


The primary purpose of the reserve pit is to receive the drill cuttings from the wellbore (mainly 
shale, sand, and miscellaneous rock minerals). A secondary purpose of the reserve pit is to 
contain drilling fluids carried over with the cuttings, and fluids that are periodically discharged 
from the rig's steel "mud pits" (usually to flush out cuttings that have settled in these "mud pits"). 
No hazardous materials would be placed in the reserve pit. 
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Upon reaching TD, a series of geophysical logging tools would be run in the well to evaluate the 
potential hydrocarbon resource. If the evaluation concludes that adequate hydrocarbons are 
present and recoverable, steel production casing would be run and cemented in place in 
accordance with the well design, as approved by the AO in the APD and any applicable 
Condition of Approval (COA). The casing and cementing program is designed to isolate and 
protect the various formations encountered in the wellbore, and to prohibit pressure 
communication or fluid migration between zones. If dry, the well(s) would be plugged and 
abandoned as per BLM and State of Utah requirements (see Section 2.2.6). The average time to 
drill a hole would be 30–40 days, not including pad construction, and would occur around the 
clock until completion. 


2.2.2.4 WELL COMPLETION AND PRODUCTION 
After the production casing is cemented into place, the drilling rig would be moved off-site and 
tank battery construction would occur. Production facilities would include two 400-barrel tanks 
(approximately 12 feet in diameter and 20 feet tall) and an indirect-fired separator housed in a 
building (approximately 14 × 8 feet and 10 feet tall). Because of the risk of explosion and fire 
due to their lower venting point and less atmospheric dispersion of flammable gasses, low-profile 
tanks would be used only when required (and indemnified from these accidents) by the AO. In 
general, pumpjacks would not be used, except at the discretion of the AO in rare cases when 
plunger lift is not sufficient for water removal. Centralized water and condensate tank batteries 
would be used as BMPs where on-site review indicates these measures would reduce overall 
environmental impact or impacts to sensitive environmental resources (see Section 2.2.9.1). In 
addition, tank batteries would be centralized where multiple wells are drilled directionally from a 
single pad (Section 2.2.9.1). This EIS conservatively assumes for the purposes of analysis that 
none of the tanks would be centralized under this alternative; actual project impacts may be 
reduced where central batteries are used. Berms would be placed around the perimeter of the 
tank batteries to confine any spills of produced water or natural gas condensate from the storage 
tanks. All permanent (on-site for six months or longer) above-ground structures constructed or 
installed, including pumping units, would be painted a flat, non-reflective, earth-tone color to 
match one of the standard environmental colors that are described by the five-state Rocky 
Mountain Inter-Agency Committee. The facilities would be painted within six months of 
installation. The required color for the facilities would be specified by the AO. (Facilities 
required to be painted a different color to comply with Occupational Safety and Health 
Administration [OSHA] would be exempt.) 


During the completion process, the well casing and adjacent gas-producing formation would be 
perforated so that gas could flow into the well casing. Perforation would be accomplished by 
firing bullet-like projectiles or, more commonly, exploding shaped-charges to create holes that 
extend several feet through the casing, cement, and into the formation sands. Normal to over-
pressured formations at the bottom of the well would allow multiple completion opportunities. 
Initial completion of these over-pressured formations would allow gas production for six to 12 
months as the reservoir drops in pressure. Once the pressure was reduced in the downhole 
formations, lower pressure uphole formations would be recompleted. This would improve 
production success in the uphole reservoirs. A service rig would then drill out any flow through 
fracturing plugs, and leave tubing in the well at an appropriate depth for production. Completion 
operations would normally take five to seven days per mobilization to perform. 
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Generally, most wells would require stimulation to enhance the transmissibility of gas. 
Stimulation would be accomplished through hydraulic fracturing of the producing zone using a 
slurry of sand suspended in a viscous fluid (gelled water). The slurry would be pumped into the 
producing formation with sufficient hydraulic pressure to fracture the rock formation. The sand 
in the slurry would act as a proppant to keep the cracks open after the fracture treatment, thereby 
allowing reservoir fluids to move more readily into the well. The fluids from the fracturing 
would be recovered (flowed back) and the proppant would remain in the fractures. The water 
used for fracturing stimulation would be 100% recycled produced water. Once a well is 
hydraulically fracture stimulated, the fracturing fluid would be produced back to a tank within a 
closed-loop system. The fracturing fluid would never go to the reserve pit. The fluid would then 
be transported by water trucks to the recycling and or evaporative pond facilities and could be 
reused for future drilling and completion operations. At the surface, wellhead equipment would 
be installed on the casing to control pressure and the flow of the production stream to processing 
equipment. Although certain chemical components of fracturing fluids would require handling as 
hazardous materials, these fluids would be at all times confined to storage tanks while on site, 
with any excess used in other drilling or completion operations or transported to a licensed 
commercial hazardous disposal facility. The typical fracturing fluid that would be used by Gasco 
would be water based and would consist of a 2% KCL (potassium chloride) substitute (clay 
stabilizer), limited use of gels or cross-linkers (to control viscosity), surfactants (to reduce 
friction), corrosion inhibitors, and biocides. Although some hydraulic fracturing fluids use diesel 
as a fluid base or additive, no diesel would be used by Gasco in fracturing operations. 


2.2.3 PIPELINES 
Gasco captures methane and/or all produced gases within a closed loop system equipped with leak 
detection systems. Produced gas gathering lines for new development would be integrated into the 
existing gas pipeline network. These pipelines contain natural gas and condensate. New lines would 
be laid aboveground in rocky areas where trenching would not be practical, or buried in non-rocky 
areas where a trencher would be able to operate effectively in existing utility corridors. The produced 
gas gathering lines would normally be steel pipes 4–8 inches in diameter. The main gas transmission 
system would consist of steel lines ranging in size from 16 to 20 inches in diameter. 


Produced gas would be transported by pipeline to existing compression facilities located in or near 
the project area. Gas would be shipped from the compression facilities via high-pressure steel 
pipelines through Gasco's gas conditioning plant to the existing Questar Exploration and Production 
transportation and sales pipeline, which delivers gas to consumers along the Wasatch Front (Salt 
Lake City and the surrounding area). Gas would be delivered to additional sales lines as they become 
available.  


The total length of gas pipeline would be approximately 2,275,680 feet (431 miles). Depending on 
site-specific conditions, pipelines and collector lines would either be laid on the ground surface, 
typically next to a road, or trenched and buried. Analysis assumed that approximately 2,048,112 feet 
(388 miles) of surface and 227,568 feet (43 miles) of buried gas lines would be laid along existing 
and proposed access roads. Gasco would bury pipelines within or adjacent to roadways as an 
applicant-committed BMP where on-site review indicates that continuous solid bedrock is not 
exposed at the surface and where trenching would not impact sensitive environmental resources (see 
Section 2.2.9). Surface placement would result in approximately a 7-foot or less disturbance width. 
Pipelines that could be buried entirely within a roadway would not result in additional disturbance, 
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while pipelines buried beyond the roadway or where roadways are constructed to the minimum 
allowable standards would disturb up to an approximately 40-foot width for primary pipeline 
corridors, and much less for flowlines. Because buried pipelines would be used as a BMP to reduce 
impacts, the analysis assumptions described above are conservative, and therefore represent the 
greatest potential impacts from pipeline construction. 


Installation of the surface gas lines would follow access roads except in areas where the system 
layout may require the pipeline to go cross country to the nearest pipeline tie-in point, a situation 
anticipated for fewer than 5% of pipelines. Cross-country pipelines would require a 30–40 foot 
disturbance, depending on the whether they are a surface or buried line. Roadside pipelines would be 
installed outside the traveling surface to avoid interference with the normal travel and maintenance of 
the roadway. Given the assumptions above, the average disturbance width used to calculate 
disturbance from pipelines in the project area is 10 feet, and a total of approximately 522 acres would 
be disturbed under the Proposed Action.  


2.2.4 WATER SUPPLY AND DISPOSAL 
Producing formations in the project area produce waters with high levels of dissolved solids. 
Produced water from the alternatives considered by this EIS would be predominantly Mesaverde, 
Blackhawk, and Wasatch Formation water that are incompatible and that form heavy precipitates 
when mixed. Therefore, these waters are generally unsuitable for reuse and the project would require 
both the importation of water for drilling and the disposal of produced water.  


The primary source of water for drilling would be recycled and treated production water. Water for 
drilling would also come from a Newfield pipeline supplied by a Green River well (Water Right No. 
41-3530), the Myton water dock facility (Temporary Water Right Application No. 
001458BWHITE), the Duchesne Valley Water Treatment Plant, recycled drilling water, and other 
sources as they become available and are needed. The source being used would have prior approval 
by the AO. The volume of water to be recycled would be dependent on the amount of drilling and 
completion activity in the field. Water from each source would be trucked to the locations where it is 
needed. Spill and leak prevention would be addressed within Gasco’s Spill Prevention, Control, and 
Countermeasure (SPCC) plans for each facility and location.  


The total water requirement to support the drilling operation would be approximately 12,000 barrels 
of recycled and treated production water per well (1 barrel=42 gallons). In addition, each well would 
require approximately 2,000 barrels of recycled and treated production water for workovers and 
9,000—10,000 barrels of recycled and treated production water for hydraulic fracturing. Therefore, 
drilling and completion of each well would require approximately 24,000  barrels of recycled and 
treated production water. Approximately 1,500 barrels of fresh water would also be used per well for 
cementing casing strings, rig washing, and other drilling- and construction-related activities. With 
1,491 wells proposed under this alternative, approximately 4,439 acre-feet, or approximately 3.09 
acre-feet per well, would be required during the 15-year drilling and completion phase of the project. 
Of this total, approximately 4,151 acre-feet would be reclaimed produced water or water recovered 
from previous drilling operations. Only 6% (288 acre-feet, or 0.19 acre-feet per well) would be fresh 
water.  


At each production site or central tank battery, produced formation water would be stored in a 
steel tank before being trucked to an evaporative surface-disposal facility constructed in the well 
field (see Map 3). At peak development, the 1,491 wells proposed under this alternative are 
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expected to produce approximately 19,570 barrels of water per day. In order to dispose of this 
water, up to twenty 450 × 650–foot evaporation basins would be constructed on BLM land 
within a single facility of approximately 143 acres, which would include associated roads, tanks, 
headworks, and other facilities (see Map 3). An estimated 700 barrels of drilling mud would 
remain in the reserve pits after drilling operations. This mud would be typically allowed to settle 
and evaporate, although minor amounts of fluid may be transferred to the evaporation ponds if 
they are still remaining at the time of reclamation. No surface discharge of produced formation 
water is proposed or anticipated at this time under any of the alternatives.  


Gasco preliminarily identified (as have other operators) some limited zones that may be suitable 
for disposal on a well-by-well basis (see Section 2.9.2). For instance, water injection to the 
Garden Gulch member of the Green River Formation has been identified as a potential disposal 
target; however, it would require additional analysis prior to implementation, because current 
feasibility is unproven. Gasco is currently working on several Underground Injection Control 
(UIC) program permits for future disposal wells in the project area, in coordination with EPA. 
The success of these wells will not be known until permitting is completed and wells are 
developed and tested. Where suitable reservoir formations exist, subsurface water disposal wells 
would be used in conjunction with, or instead of, evaporative facilities for produced water 
disposal. As development continues and additional well data become available, formations 
discovered in the project area would be considered potentially suitable where: a) their fracture 
gradient would not be exceeded by disposal, or if exceeded, waters would not migrate vertically 
or into other formations; b) they are suitably large to accept economically feasible quantities of 
water; c) scaling of the wellbore and disposal formation could be prevented through 
economically feasible chemical treatment; and d) injection would be permitted by the UDOGM 
and/or EPA. Because the available data are inadequate to assess the impacts or feasibility of 
disposal wells, this EIS uses the conservative assumption for its impacts analysis that only 
evaporative facilities would be used. 


To reduce air pollutant emissions from the evaporation basins, produced water would be treated 
before being routed into an evaporation basin. The produced water would be processed to reduce 
the amount of hazardous air pollutant (HAP) VOCs introduced into the evaporation basins. 
Treatment would have a control efficiency of at least 60% for VOC and HAP constituents once 
sufficient production is reached to make treatment economically and technologically feasible. 
Some treatment processes may increase the quality of the produced water to the point where it 
could be reused in a beneficial manner. The overall volume of produced water disposed of in the 
evaporation basins is assumed to be unaffected by the control treatment. 


The profile of the evaporative basins would typically be less than 6 feet above existing ground 
level, with the majority of the disturbance below ground level. Each pond would have a total 
capacity of approximately 250,000 barrels, and would be able to evaporate approximately 
365,000 barrels of water per year (thereby averaging 1,000 barrels per day over the year). The 
most noticeable feature of the evaporative basins would be the dikes/retaining walls, which 
would surround the approximately 143-acre facility, and would also be covered with 
impermeable liners. The ponds would be double-lined with a 60-mil high-density polyethylene 
(HDPE) primary liner and a 40-mil HDPE secondary liner, which would sandwich a 1/4-inch 
leak-detection system layer. The basins would be graded prior to lining to remove irregularities 
that could cause puncture, and the liners would be padded with excelsior as needed. During 
winter periods, the total capacity of the ponds would be great enough to accommodate incoming 
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produced waters until evaporation resumed. During times of the year when natural evaporation 
occurs, mechanical evaporators may also be used within the evaporative basins. Use of these 
evaporators would be centralized in the evaporative basins so any water that is not evaporated 
would fall back to the ground within the impermeable, lined areas. Where dictated by topography 
and required by the AO, a secondary backup berm would surround these facilities. In all cases, 
berms would be engineered to prevent failure due to ice buildup, surface runoff, or other causes. 


Although located on federal lands and subject to a BLM site-specific permitting process, the 
evaporative basins would also require permitting by UDOGM because they would likely receive 
produced waters from wells located on state or private lands. Specific UDOGM requirements 
(Utah Administrative Code R649-9) are as follows, and they would be met by the above-
described facility: 


• The basins shall be located on level, stable ground, and an acceptable distance away from 
any established or intermittent drainage. 


• The basins shall not be located in a geologically and hydrologically unsuitable area, such 
as aquifer recharge areas, floodplains, drainage bottoms, and areas near faults. 


• The basins shall have adequate storage capacity to safely contain all produced water even 
during those periods when evaporation rates are at a minimum. 


• The basins shall be designed and constructed to prevent the entrance of surface water. 
• The basins shall be designed, maintained, and operated to prevent unauthorized surface or 


subsurface discharge of water. 
• The basins shall be fenced and maintained to prevent access by livestock, wildlife, and 


unauthorized personnel and if required, equipped with flagging or netting to deter entry 
by birds and waterfowl. 


• The basin levees for produced water pits receiving volumes in excess of five barrels per 
day shall be constructed so that the inside grade of the levee is no steeper than 3:1 and the 
outside grade no steeper than 2:1. The top of the levee shall be level and of sufficient 
width to allow for adequate compaction. 


• All approved, produced water basins not located at a well site shall be identified with a 
suitable sign. 


• The artificial materials used in lining basins shall be impervious and resistant to weather, 
sunlight, hydrocarbons, aqueous acids, alkalies, salt, fungi, or other substances that might 
be contained in the produced water. 


• If rigid materials are used, leak-proof expansion joints shall be provided, or the material 
shall be of sufficient thickness and strength to withstand expansion, contraction, and 
settling movements in the underlying earth, without cracking. If flexible materials are 
used, they shall be of sufficient thickness and strength to be resistant to tears and 
punctures. 


• Lined basins constructed in relatively impermeable soils shall have an underlying gravel-
filled sump and lateral system or a suitable leak-detection system. 
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• Lined basins constructed in relatively permeable soils shall have a secondary liner 
underlying the leak detection system. This liner would be graded so as to direct leaks to 
the observation sump. 


• Test borings shall be taken in sufficient quantity and to an adequate depth to satisfactorily 
define subsurface conditions and assure that the liner will be placed on a firm, stable 
base, and to determine the appropriate leak detection system. 


In addition to the requirements placed by UDOGM, BLM would also evaluate evaporative basin 
design during its site-specific permitting and would require the following or similar design 
elements that would be equally effective:  


• The synthetic or fabricated liner shall cover the bottom and interior sides of the pit, with 
the edges secured with at least a 12-inch-deep anchor trench around the pit perimeter. 
The anchor trench shall be designed to secure and prevent slippage or destruction of the 
liner materials. 


• The foundation for the liner shall be constructed with soil having a minimum thickness of 
24 inches after compaction and covering the entire bottom and interior sides of the pit. 
The foundation shall be constructed so that the hydraulic conductivity shall not exceed 
1.0 × 10-7 cm/sec after testing and compaction. Compaction and permeability test results 
measured in the laboratory and field must be maintained by the operator and provided to 
BLM upon request. As an alternative to the soil foundation, a geosynthetic clay liner may 
be used as a foundation. A geosynthetic clay liner is a manufactured hydraulic barrier 
typically consisting of bentonite clay or other very low permeability material, supported 
by geotextiles or geomembranes, which are held together by needling, stitching, or 
chemical adhesives. 


BLM would also request and consider the following site characterization information during the 
site-specific permitting process:  


• Geologic data, including, but not limited to 
o type and thickness of unconsolidated soils; 
o type and thickness of consolidated bedrock if applicable; 
o local and regional geologic structures; and 
o any geologic hazards that may affect the design and operation of the facility. 


• Hydrologic data, including, but not limited to 
o surface water features within 2 miles; 
o depth to shallow groundwater and major aquifers; 
o water wells within 1 mile of the site boundary and well depth, depth to water, 


screened  intervals, yields, and aquifer name; 
o hydrologic properties (e.g., flow direction, flow rate, and potentiometric surface) 


of shallow groundwater and major aquifers; 
o site location in relation to the floodplain of nearby surface water features; 
o existing quality of shallow groundwater; and 
o an evaluation of the potential for impacts to nearby surface water and 


groundwater. 
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Between two and four storage tanks would be associated with each group of four ponds. These 
would typically be a maximum of 20 feet tall, and be painted a neutral color (as required by the 
AO) to blend in with the natural landscape. Tanks would be clustered together within secondary 
containment berms. The bermed area would have sufficient volume to contain the contents of the 
largest liquid hydrocarbon storage tank (or connected series of tanks) within it. 


A gas-fired, electrical generating facility would be housed in a structure approximately 30 feet 
wide, 90 feet long and 12 feet tall. It would be able to generate the approximately 1,800 kilowatts 
(kW) needed to power the mechanical evaporators and lights required at the facility. It would 
house a total of approximately 2,700 hp worth of generators, which would be installed in phases 
over the 15-year development of the well field. The structure would be painted like the tanks (as 
required by the AO) to blend in with the natural landscape. If electrical service became available 
at this location from a third-party source, this aforementioned structure and generating capacity 
would not be necessary. (Trucking requirements for water disposal are included in Table 2-5.) 


Miscellaneous other water-treating equipment such as separators and heaters may be required. 
The size and quantity of this equipment would be small relative to the aforementioned items 
(approximately 6–7 feet tall). It would be painted like the other equipment. 


The construction and operation of these facilities would meet all minimum standards in BLM 
Onshore Order No. 7, including the construction of fencing to exclude wildlife and unauthorized 
waste disposal, minimization of oil on the free water surface to a negligible amount, installation 
and operation of a leak detection system, and prevention of surface water ingress or discharges to 
surface waters or drainages. Although the ponds would not be netted to prevent entry by 
waterfowl due to their size, mitigation measures including gas-operated exploders, electronically 
produced bird distress calls, and visual deterrents such as scarecrows, flagging, lights, and 
balloons would be used to deter birds from utilizing the ponds as required by the AO. All 
headworks (which remove oil to prevent it from reaching the ponds) would be netted or enclosed 
to prevent entry by wildlife or birds. In addition to the installation of headworks and tanks to 
capture oil, absorbent booms would also be deployed to ensure that the ponds were not 
contaminated by oil. 


2.2.5 WASTE DISPOSAL 
Produced wastewater stored on the site would be confined to the reserve pit for a period not to 
exceed 90 days after final completion. Remaining water would be trucked to the proposed 
evaporative facilities. Trash would be confined in a covered container and hauled to the 
Duchesne County landfill. There would be no burning of waste or oil. Human waste would be 
contained within a chemical portable toilet and be disposed of at the Duchesne City sewage 
treatment facility. 


Solid waste created in tank bottoms of individual well sites would range from 5 to 15 barrels of 
material every 3 to 5 years. The amount of solids and/or sludge generated at the evaporative 
facility’s headworks would average from 100 to 200 barrels per month. All wastes from the well 
facilities would be handled and disposed of in accordance with BLM regulations governing on-
shore oil and gas operations, as noted in Section 1.4.2, Other Regulations (Onshore Oil and Gas 
Orders). General requirements include compliance with applicable laws and regulations, the 
lease terms, Onshore Oil and Gas Orders, Notices to Lessees and Operators (NTLs), and other 
orders and instructions of the authorized officer. All operations would be conducted in a manner 
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that ensures the proper handling, measurement, disposition, and site security of leasehold 
production, and protects other natural resources and environmental quality, as well as life and 
property (43 CFR 3162.1(a)). All wastes associated with the evaporation pond facilities would be 
handled as per the regulations of the BLM and UDOGM and/or the EPA or other applicable 
agency. 


2.2.6 ABANDONMENT AND RECLAMATION 
Both the BLM and UDOGM prescribe procedures for well plugging and abandonment at the end 
of the life of a particular well, as well as site restoration procedures. Prior to abandonment of any 
well location, access drive, or other facility, Gasco would file a Notice of Intent to Abandon, 
which details the proposed abandonment procedures. 


2.2.6.1 INTERIM RECLAMATION 
Interim reclamation consists of minimizing the footprint of disturbance by reclaiming all portions 
of the well site not needed for production operations. The portions of the cleared well site not 
needed for operational and safety purposes are recontoured to a final or intermediate contour that 
blends with the surrounding topography as much as possible. Sufficient level area would remain 
for setup of a workover rig and to park equipment. In some cases, rig anchors may need to be 
pulled and reset after recontouring to allow for maximum reclamation. Stockpiled topsoil is 
respread over areas not needed for all-weather operations. When practical, topsoil would be 
respread over the entire location and revegetated to within a few feet of the production facilities, 
unless an all-weather, surfaced, access route or turnaround is needed. Production facilities would 
be clustered or placed off-site at a centralized production facility to maximize the opportunity for 
interim reclamation. In order to inspect and operate the well or complete workover operations, it 
may be necessary to drive, park, and operate on restored, interim vegetation within the 
previously disturbed area. This damage would be repaired and reclaimed following use. Under 
some situations, such as the presence of moist, clay soils, vegetation and topsoil may be removed 
during workover operations and restored following operations to prevent soil compaction. 


On a producing location, the reserve pit would be reclaimed within 120 days of final well 
completion, weather permitting. Prior to reclamation, the reserve pit would be pumped dry and 
all debris removed. The liner would be folded into the reserve pit and the pit backfilled. The 
reserve pit and that portion of the location not needed for production facilities/operations would 
be recontoured to the approximate natural contours and reseeded. This would include 
recontouring the pad back to the "deadman," thus creating a teardrop. The reserve pit is 
approximately 0.3 acre in size, leaving a producing well-pad size of 3.5 acres or less. The pit 
would be crowned to prevent water from standing. Topsoil would be spread over the recontoured 
area, and then seeded. Seed would be broadcasted and walked in with a dozer to plant the seed. 
Water would be used to control dust during interim reclamation. All disturbed areas would be 
reclaimed with a seed mixture of pure live seed (PLS) accepted and approved by the AO. The 
seed specified in Table 2-3 would be used on the topsoil during interim reclamation, unless 
otherwise specified by the AO:  
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Table 2-3. Seed Used on the Topsoil during Interim Reclamation 
Seed Scientific Name Lbs/acre (PLS) 


Crested Wheatgrass (var. Hycrest) Agropyron cristatum 4 
Needle and Thread Grass Hesperostipa comata 4 
Western Wheatgrass Pascopyrum smithii 4 


2.2.6.2 DRY HOLE/ABANDONED LOCATIONS 
Upon approval of the AO, wellbores would be plugged with cement as necessary to prevent fluid 
or pressure migration and to protect mineral and/or water resources. Wellheads would be 
removed, with both the surface and production casings being cut off below ground level, and an 
appropriate dry hole marker set in compliance with federal and state regulations. All surface 
equipment, including the tank battery, pumping unit, heater-treater (used to prevent water and ice 
formation in the wellhead or flowlines), and aboveground flow lines and gas system pipelines 
would be removed from the site. Underground pipelines would be abandoned in place, unless 
otherwise directed by the AO. Unneeded surface lines would be removed. 


Abandoned well sites, roads, and other disturbed areas would be restored as near to their original 
condition as practical and as accepted by the AO. Stockpiled topsoil would be spread across the 
recontoured area, then seeded with the recommended seed mixture. Seeding would be performed 
immediately after dirt work is completed or in the fall, as directed by the AO. Seeding would be 
accomplished by either drilling or broadcasting the seed and walking it in with a dozer. All 
surface disturbances would be planted with a seed mixture appropriate for the site, as specified 
by the AO. The seed mix for final reclamation would be determined when notification of final 
abandonment occurs. 


2.2.6.3 EVAPORATION PONDS 
A final closure plan would be submitted prior to closure of the evaporation pond facilities. This 
plan would include 1) provisions for removal and proper disposal of all equipment at the site, 2) 
a plan for sampling and testing soil and groundwater at the project site, with soil samples 
analyzed at the levels outlined by UDOGM’s Cleanup Levels for Contaminated Soils or 
background levels, whichever is less stringent, 3) provisions for future monitoring plans, if 
required by UDOGM, and 4) considerations for post-disposal land use and landowner requests 
upon completion of closure. 


Closure procedures would include the following: The pits would be pumped dry with all debris 
and any solid waste removed. The pit liner would then be folded over into the pit and the pit 
backfilled. The backfilled area would then be recontoured with top soil and reseeded. Any waste 
and solids removed would be transported to an approved disposal site and disposed of according 
to BLM, UDOGM, and/or the EPA regulations. 


2.2.7 WORKFORCE REQUIREMENTS 
Estimated worker days and vehicle roundtrips per well under the Proposed Action are shown in 
Tables 2-4 and 2-5. Assuming the development of 1,491 wells, approximately 6,715 worker 
years and 2,534,700 roundtrips are projected for the Proposed Action over the 45-year lifetime of 
the project. 
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Table 2-4.  Estimated Worker Days per Well 
Employment Category (a) 


Average  
Days 


(b) 
Workers 
per Shift 


(c) 
Number of 
Shifts/Day 


(a × b × c) 
Worker 


Days/Well 
Well Pad Construction 4 5 1 20 
Drilling (all phases) 35 15 2 1,050 
Completion 14 12 1 168 
Pipelines 1.5 6 1 9 
Production (30 years, 4.5 days/week,  
35 wells per trip) 


201 1 1 201 


Workovers (2 × 7 days) 14 12 1 168 
Plugging and Abandonment 2 4 1 8 
Reclamation 5 4 1 20 
Total    1,644 


 


Table 2-5.  Estimated Vehicle Roundtrips per Well 
Employment Category (a) 


Passenger 
Truck1 


(b) 
Semi-
truck2 


(c) 
Special3 


(d) 
Water 
Truck 


(e) 
Oil 


Tanker 


(a+b+c+d+e) 
Roundtrips/ 


Well 
Well Pad Construction 10 5 0 1 0 16 
Drilling (all phases) 80 70 10 75 0 235 
Completion 56 32 14 157 0 259 
Pipelines 4 2 20 0 0 26 
Production (assumes 35 wells 
visited per roundtrip) 


402 0 0 580 64 1,046 


Workovers  56 8 14 8 0 86 
Plugging and Abandonment 4 6 1 4 2 17 
Reclamation 10 4 0 1 0 15 
Total 622 127 59 826 66 1,700 
1 Passenger vehicle assumed to transport 3 workers. 
2 Semi-truck transports used to haul drilling rigs, pipe, heavy equipment, etc. 
3 Special trucks designed for a particular purpose such as a welding truck, sand truck, pump truck, etc. 


 


2.2.8 WORKOVERS 
Workovers would be performed on an as-needed basis to repair worn downhole equipment, 
sustain existing production rates, or to rework a well to enhance its productivity. Completion 
rigs would be used to perform the workovers. Routine repairs typically take 1–2 days, and 
rework operations typically take 5–10 days. Workover operations generally occur once or 
twice during the life of each operating well location, and would be identical to those 
described for well completion (Section 2.2.2.4). For workover operations associated with a 
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well upon any federal lease, prior approval is not required from the AO for routine fracturing 
or acidizing jobs, unless additional surface disturbance is required. This is also applicable for 
well cleanouts, routine well maintenance, or bottom hole surveys (see 43 CFR 3162.3-2). 


2.2.9 APPLICANT-COMMITTED ENVIRONMENTAL PROTECTION MEASURES AND BMPS 
Under the Proposed Action, Gasco would implement the applicant-committed environmental 
protection measures and BMPs described below to minimize adverse impacts of the proposed 
project to sensitive environmental resources. 


2.2.9.1 MULTIPLE RESOURCES 
Several applicant-committed BMPs would be applied as necessary to reduce or minimize 
potentially adverse impacts to multiple environmental resources. These BMPs include the use of 
directional drilling, the burial of collector and transmission pipelines under or adjacent to 
roadways, and the centralization of water and condensate facilities.  


Directional drilling and drilling of multiple wells from single pads would occur on a limited site-
specific basis where technologically and economically feasible, and as necessary to reduce or 
eliminate impacts to sensitive resources of particular concern identified by the AO. The deep 
tight gas formations that Gasco seeks to develop present numerous operational challenges with 
respect to directional drilling due to the fluvial nature of the pay zones within the various 
potential producing horizons. Operation challenges also include the potential for getting the drill 
pipe stuck in wells directionally drilled at depths exceeding 14,500 feet. Because the feasibility 
of directional drilling is site specific, depending upon underlying geologic conditions, and also 
dependent upon current economic conditions, such as the price of natural gas, analysis of the 
Proposed Action conservatively assumes that one pad would be required for each well proposed. 


Gasco would bury pipelines within or adjacent to roadways and/or centralize water and 
condensate tank batteries where on-site review indicates these measures would reduce overall 
environmental impacts or impacts to particular sensitive resources. Resources that may be 
considered during on-site review of buried pipelines and centralized tanks include: visual 
resources, access by vehicles and fire crews, wildlife resources (e.g., sage-grouse and prairie dog 
habitat), and other locally sensitive resources. These measures would be applied at the site-
specific level and at the discretion of the AO. In addition, tank batteries would be centralized 
where multiple wells are drilled directionally from a single pad (Section 2.2.9.1). 


In order to account for the application of these BMPs, the analysis in Chapter 4 conservatively 
assumes that the road shoulder surface disturbance caused by pipeline construction would 
average 10 feet wide from the edge of the road. This roadside disturbance width was assumed in 
order to include the impacts of surface pipeline placement, pipeline burial within the roadway, 
and roadside burial (see Section 2.2.3). 


The site-specific application of these BMPs would depend upon a number of factors, including the 
nature of the landscape (i.e., landforms, vegetation, and existing structures), local geology and soils, 
well spacing, the use of existing roads versus the need to construct new roads, and the presence of 
sensitive resources that may be adversely or beneficially affected by any of these BMPs. These 
factors would be considered at the implementation level through on-site review during the APD 
process. As practicable, Gasco would submit APDs in groups (of nearby wells) in order to facilitate 
the BLM's analysis regarding the application of these BMPs across larger areas. 
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2.2.9.2 CULTURAL RESOURCES 
A Class III cultural resources survey would be conducted by a qualified archaeologist over all 
areas proposed for surface disturbance that have not been previously surveyed. If these surveys 
identify areas with a high probability of encountering potentially scientifically important 
subsurface archaeological sites, a qualified archaeologist would monitor surface disturbance 
during construction. 


Gasco and its contractors would use BLM outreach opportunities to educate their employees on 
the value and sensitivity of cultural resources, and relevant laws and regulations that protect 
them. 


Equipment operators would be informed that if a site were uncovered during construction, 
activities in the vicinity would immediately cease, and the AO would be notified. 


Historic properties considered eligible for the National Register of Historic Places (NRHP) 
would be avoided or mitigated through an approved data recovery plan. 


2.2.9.3 PALEONTOLOGICAL RESOURCES 
Surveys for paleontological resources would be conducted on those areas where bedrock excavation 
into sensitive (PFYC IV and V) formations would occur. Areas with sandstone outcrops would be 
surveyed for paleontological resources by a qualified paleontologist. The survey would determine 
fossil localities and the sensitivity of the area for fossil resources. These actions would determine the 
necessity of having a qualified paleontologist on site during construction. 


If paleontological resources were uncovered during ground-disturbing activities, Gasco would 
immediately suspend all operations that would further disturb such materials and contact the AO, 
who would arrange for a determination of importance and, if necessary, recommend a recovery or 
avoidance plan. 


2.2.9.4 INVASIVE WEEDS 
In coordination with the AO, Gasco would implement its Plan for Surface Reclamation and 
Monitoring (Appendix G) to maximize the success of the reclamation program. If reclamation was 
not successful for both herbaceous and woody species, Gasco would coordinate with the AO on 
appropriate remedial measures. In addition, Gasco would develop and implement an AO-approved 
noxious weed inventory, monitoring, and control program for the project disturbance areas. 


The operator would control all noxious/invasive weeds along ROWs for roads, pipelines, well sites, 
or other applicable facilities by the application of herbicides or by mechanical removal. A list of 
noxious weeds would be obtained from the BLM or appropriate County Extension Office.  


2.2.9.5 SPECIAL STATUS PLANTS 
In order to minimize the effects on federally threatened or endangered plant species, a number of 
avoidance and minimization measures would be employed to protect the Uinta Basin hookless 
cactus, Pariette hookless cactus, Ute ladies'-tresses, clay reed-mustard, and shrubby reed-mustard, 
and Graham's penstemon. The measures are included in Appendix B. In addition, surveys and 
monitoring would be conducted in compliance with the BLM Manual 6840 for Untermann daisy 
(Erigeron untermanii). 
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If populations of other threatened, endangered, or BLM sensitive plants are identified in the 
future, avoidance and mitigation measures would be addressed at the site-specific level during 
the APD process, which may include site-specific NEPA and consultation with the USFWS, as 
necessary. 


2.2.9.6 RAPTOR NESTS 
No new construction or surface-disturbing activities would be conducted within a specified 
buffer of known active raptor nests from courtship through fledging (Table 2-6). Activity surveys 
of known nest locations would be conducted each year, with the surveys' timing determined in 
coordination with the AO to account for annual climate fluctuations. These surveys would be 
conducted by the AO, the Utah Division of Wildlife Resources (UDWR), or a qualified biologist 
approved by the AO, and the survey results would be reported to the AO. Active nests are 
defined as currently occupied nests or those that have been occupied for nesting activities within 
the previous two nesting seasons; inactive nests are those that have not been occupied for nesting 
activities within the previous two nesting seasons. If active nests were documented during the 
activity survey, new construction or surface-disturbing activities within the specified buffer 
(Table 2-6) of those nests would be avoided during the nesting period identified by the AO. 


Table 2-6. Raptor Nest Buffers and Timing Constraints 
Species Distance from Active Nest Timing Constraints 


American Kestrel --1 Apr 1–Aug 15 
Burrowing Owl 0.25 mile Mar 1–Aug 31 
Cooper's Hawk 0.50 mile Mar 15–Aug 31 
Great Horned Owl 0.25 mile Feb 1–Sep 31 
Long-eared Owl 0.25 mile Feb 1–Aug 15 
Merlin 0.50 mile Apr 1–Aug 31 
Mexican Spotted Owl (MSO) 0.50 mile Mar 1–Aug 31 
Northern Goshawk 0.50 mile Jan 1–Aug 15 
Northern Harrier 0.50 mile Apr 1–Aug 15 
Osprey 0.50 mile Apr 1–Aug 31 
Peregrine Falcon 0.25 mile Feb 1 – Aug 31 
Prairie Falcon 0.25 mile Apr 1–Aug 31 
Red-tailed Hawk 0.50 mile Mar 15–Aug 15 
Sharp-shinned Hawk 0.50 mile Mar 15–Aug 31 
Short-eared Owl 0.25 mile Mar 1–Aug 1 
Swainson's Hawk 0.50 mile Mar 1–Aug 31 
Turkey Vulture 0.50 mile May 1–Aug 15 
1 Due to apparent high population densities and ability to adapt to human activity, a spatial buffer is not currently 
considered necessary for maintenance of American kestrel populations. Actions resulting in direct mortality of individual 
birds or take of known nest sites are unlawful. 
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Ferruginous hawk and golden eagle nest sites within the project area have been identified as 
sensitive resources requiring special protection. To promote continued nest-site selection and 
nesting activities within the project area, applicant-committed protection measures would be 
implemented for all ferruginous hawk and golden eagle nests that have been active within the 
past two years. These are detailed in Sections 2.2.9.6.1 and 2.2.9.6.2, below. 


2.2.9.6.1 ACTIVE FERRUGINOUS HAWK AND GOLDEN EAGLE NESTS 
No new construction or surface-disturbing activities would be conducted within a 0.5-mile buffer 
of active nests during courtship, nest building, egg laying, incubation, hatching, or fledging 
periods (February 1 through July 15 for ferruginous hawks and golden eagles). Between August 
1 and January 31 (outside the courtship to fledging period), new construction or drilling activities 
could be conducted within a 0.5-mile buffer of active nests subject to these restrictions: 


• No well pad would be constructed within 0.5 mile of an active nest where any portion 
of its permanent facilities would be visible from the nest.  


• Under no circumstances would construction or surface-disturbing activities take place 
within 0.25 mile of an active nest. 


• All access roads to well pads would be designed to avoid line-of-site visibility from 
active nests to the maximum extent practical. 


2.2.9.6.2 INACTIVE FERRUGINOUS HAWK AND GOLDEN EAGLE NESTS 
Between May 30 and January 31 (outside the courtship to fledging period), new construction or 
surface-disturbing activities could be conducted within a 0.5-mile buffer of inactive nests only if 
permanent facilities are not visible from the nest. 


2.2.9.6.3 ARTIFICIAL NESTS 
One artificial nesting structure (ANS) will be constructed and positioned carefully, in 
coordination with the BLM, UDWR, and the USFWS, for each existing artificial ferruginous 
hawk nest site (active or inactive) that is located within 0.5 mile of a new project-related surface-
disturbing activity. These new ANSs will be afforded the same protection as natural raptor nests 
for the life of the project. Existing ANSs that are encroached upon will be left in place, but 
would not be treated as natural raptor nests. Monitoring of new ANSs will be conducted by the 
AO annually to determine nesting activity.  


2.2.9.7 GREATER SAGE-GROUSE LEKS AND NESTING AREAS 
On BLM land, new construction and surface-disturbing activities would be avoided year-round 
within 0.25 mile of active greater sage-grouse strutting grounds (leks), as well as those 
previously identified by the BLM as being historically located in the area. No permanent 
facilities will be constructed within 2 miles of active strutting grounds when possible. 


No new construction or surface-disturbing activities would be conducted between March 1 and 
June 15 each year within greater sage-grouse nesting areas (a 2-mile radius of strutting grounds 
in areas of sagebrush vegetation) until an activity survey was completed. The survey would be 
conducted by a qualified biologist to determine the presence or absence of nesting greater sage-
grouse. The activity survey would be conducted each year between April 1 and April 15, or as 
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determined in coordination with the AO, to account for annual climate fluctuations, and the 
results would be reported to the AO. If active nesting areas are documented during the annual 
survey, no new construction and surface-disturbing activities would take place within 0.5 mile of 
those nesting areas during the nesting period identified by the AO.  


Within 0.5 mile of known active leks, the best available technology will be used to reduce noise, 
e.g., installation of multi-cylinder pumps, hospital sound-reducing mufflers, and placement of 
exhaust systems. 


2.2.9.8 BALD EAGLE WINTERING AREAS 
No construction or surface disturbing activity would occur within 0.5 mile of a roost site from 
November 1st through March 31st. Temporary actions may occur within this 0.5-mile buffer 
outside of this seasonal restriction. If temporary actions must occur within the seasonal 
restrictions, then they would occur between 9am (typically after a bald eagle leaves a roost for 
the day) and 5pm (typically before a bald eagle returns to the roost site for the day).  


2.2.9.9 MOUNTAIN PLOVER BREEDING HABITAT 
Mountain plover breeding habitat has been identified within the project area by the BLM. On 
BLM land in areas containing suitable mountain plover breeding habitat (as identified by the AO 
during the on-site inspection), presence/absence surveys would be conducted according to the 
USFWS plover survey protocol prior to beginning new construction or surface-disturbing 
activities. No new construction or surface-disturbing activities would be conducted during the 
mountain plover breeding and fledging season (March 15–June 15) in areas known to contain 
mountain plover or active mountain plover nest sites. Motorized travel in plover breeding habitat 
areas would take place only on designated routes with no cross-country travel permitted, and 
speed limits would be posted as no more than 35 mph in identified plover habitat. As possible, 
vehicle trips within habitat areas would be limited to daylight hours. Road maintenance would be 
avoided between May 1 and June 15 to avoid hazards to chicks. Reclamation of surface 
disturbance would be implemented as described in Section 2.2.6.1. However, reclamation mixes 
in mountain plover habitat would be designed to include low-growing native grasses and forbs 
such as galleta grass (Pleuraphis jamesii) and globe mallow (Sphaeralcea spp.) to promote better 
nesting habitat. 


2.2.9.10 MEXICAN SPOTTED OWL (MSO) HABITAT 
Good and fair Mexican spotted owl (MSO) habitat has been identified in the project area by 
BLM (SWCA 2005a). Gasco would avoid all fair and good MSO habitat currently mapped 
(SWCA 2005a) below the rim of Nine Mile Canyon (see Map 40). 


2.2.9.11 RANGE RESOURCES 
Gasco would adjust final placement of well locations to avoid stock ponds, guzzlers, or wells 
currently established for watering livestock. Existing range study plots, corrals, and rain gages 
also would be avoided. 
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2.2.9.12 HAZARDOUS MATERIALS AND EMERGENCY RESPONSE 
Gasco would maintain a file containing current Material Safety Data Sheets (MSDS) for all 
chemicals, compounds, and/or substances used during construction, drilling, completion, 
production, and gas-gathering operations. Gasco has reviewed the EPA's Consolidated List of 
Chemicals Subject to Reporting Under Title III of the Superfund Amendments and 
Reauthorization Act (SARA) of 1986 (as amended) to identify any hazardous substances 
proposed for use in this project, as well as the EPA's List of Extremely Hazardous Substances as 
defined in 40 CFR 355, as amended. 


Gasco and its contractors would comply with all applicable federal laws and regulations existing 
or hereafter enacted or promulgated. Gasco and its contractors would locate, handle, and store 
hazardous substances in an appropriate manner that would prevent them from contaminating soil 
and water resources or otherwise sensitive environments. Any release (e.g., leaks, spills, etc.) of 
hazardous substances in excess of the reportable quantity as established by 40 CFR 117, would 
be reported as required by the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) of 1980, as amended. If the release of a hazardous substance in a 
reportable quantity were to occur, a copy of a report would be furnished to the AO and all other 
appropriate federal and state agencies. 


Gasco has evaluated its overall well field operations and has prepared and implemented a SPCC 
plan; copies are kept at Gasco's Roosevelt, Utah field office (FO) and would be available at 
facilities if they are operated at least eight hours per day. The plan includes accidental-discharge 
reporting procedures, spill response and cleanup measures, and maintenance of dikes. A sample 
SPCC plan is provided as Appendix N. Specific components of the SPCC plan include the 
following: 


• Specific information for each site, including professional engineer certification, 
management approval and review, substantial harm criteria checklist, secondary 
containment calculations, and facility diagrams (including topography and surface 
flow direction) 


• Emergency contact information and procedures, including emergency response and 
public safety contacts, verbal notification of agencies (EPA, the Utah Department of 
Environmental Quality [UDEQ], UDOGM, counties), and written notification of 
agencies (UDEQ and UDOGM) 


• Design, operation, and inspection requirements for tanks, pipes, valves, and pressure 
tanks (separators, knockout tanks, heater-treaters) 


• Operational requirements for common spill-producing activities, including loading 
and removing excess water from tanks 


• Requirements for annual and routine inspections, including inspection of facility 
containment and drainage, facility bulk storage containers, facility piping, facility 
transfer operations, and pumping equipment  
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• Personnel training requirements, including training on spill control equipment; 
equipment operation and maintenance; containment, vessel, tank, and piping 
inspection and maintenance; spill response, containment, and cleanup; company 
policies on reporting and responding to spills; and other facility-specific information 
required in the SPCC plan 


• A specific Oil Contingency Plan (as an appendix) with response guidelines for 
controlling and containing oil discharges 


A Hazard Communication Program (as required by 29 CFR 1910.1200) is also kept at Gasco's 
Utah FO, and SARA Title III (a.k.a., the Emergency Planning and Community Right-to-Know 
Act information is submitted yearly as required; copies are kept in Gasco's Denver, Colorado, 
office, as well as in Gasco's Utah FO. Gasco has a written Confined Space Entry Procedure that 
is kept in the Utah FO. 


Gasco would complete record keeping and reporting (as required under 40 CFR 262.41) 
regarding waste volume and toxicity as necessary according to operations. Gasco is bonded for 
facility closure upon termination of public land use authorization, and a copy of the bonding is 
kept in Gasco's Utah FO. 


2.3 ALTERNATIVE B: REDUCED DEVELOPMENT 
Alternative B was developed to respond to sensitive resource and land use issues in the project 
area expressed during public and agency scoping. Under Alternative B, natural gas development 
on federal leases would be implemented in a phased manner through surface disturbance 
restrictions imposed by the BLM. Maximum new annual surface disturbance would be limited to 
approximately 485 acres per year on federal land. Under Alternative B, Gasco would drill 1,114 
new gas production wells and construct associated access roads, water supply pipelines, and 
natural gas gathering lines (see Map 4). Unless otherwise noted, management actions under this 
alternative would be the same as the Proposed Action. However, well-pad locations would be 
either precluded from development, or developed at a lower density in sensitive areas. These 
exclusions or reduced development densities include the following: 


• No well pads would be located within 0.5 mile of known active raptor nests. 
• No well pads would be located within 1,000 feet of an active sage-grouse lek. 
• No well pads would be located within the existing Pariette and Lower Green River 


areas of critical environmental concern (ACECs). 
• No well pads would be located below the rim of Nine Mile Canyon within Nine Mile 


Canyon ACEC, or in areas of Nine Mile Canyon ACEC where no valid existing oil 
and gas leases are present. 


• 160-acre surface spacing would be used for wells in all areas of Nine Mile Canyon 
ACEC where the above provision does not apply, and within areas proposed for the 
expansion of Nine Mile Canyon ACEC during the resource management plan (RMP) 
revision process. 


• 160-acre surface spacing would be used for wells within the Four Mile Wash area 
proposed as an ACEC during the Vernal RMP revision process. 


• 160-acre surface spacing would be used for wells within the Myton Bench/Coyote 
Basin area proposed as an ACEC during the Vernal RMP revision process. 
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• No well pads would be located in areas currently managed under the BLM's Visual 
Resource Management (VRM) system as Class II. 


• No well pads would be located on BLM-administered land within approximately 0.25 
mile of river segments deemed suitable for designation under the Wild and Scenic 
Rivers Act, as measured from the high water mark on each bank. 


• No wells would be located in areas previously inventoried as having an appearance of 
naturalness and that offer opportunities for solitude and primitive/unconfined 
recreation (BLM 2007e). 


The construction of new compressor facilities is not proposed as part of this alternative. 
However, treatment capacity would be expanded by a total of approximately 15,600 hp at two 
existing gas plants to handle the increased production.  


2.3.1 ACCESS ROADS 


2.3.1.1 LAND REQUIREMENTS 
Existing roads and newly constructed roads would provide access to the proposed wells. It is 
estimated that approximately 274 miles of new road would be required to access the proposed 
wells. The total surface disturbance associated with the construction of access roads would be 
996 acres. The average construction disturbance widths of each road type and associated utility 
corridors would be the same as those described for the Proposed Action in Section 2.2.1.1. 


2.3.1.2 ROAD CONSTRUCTION 
Roads would be constructed as described for the Proposed Action in Section 2.2.1.2. All 
necessary county planning and zoning permits would be secured prior to road construction, and 
maintenance agreements would be signed with the county where Class B and Class D county 
roads would be used to service daily operations in the energy field.  


2.3.2 WELL DRILLING AND COMPLETION 


2.3.2.1 LAND REQUIREMENTS 
The well site disturbance and well-pad layout would be consistent with that described for the 
Proposed Action in Section 2.2.2.1 (see also Figure 2-1). Collectively, approximately 4,233 acres 
of land would be disturbed by well pads under Alternative B. 


2.3.2.2 WELL PAD CONSTRUCTION 
Construction of well pads would follow the same procedures as those described for the Proposed 
Action in Section 2.2.2.2. 


2.3.2.3 WELL DRILLING 
Well drilling procedures would be the same as those described for the Proposed Action in 
Section 2.2.2.3. 
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2.3.2.4 WELL COMPLETION AND PRODUCTION 
Well completion and production procedures would be the same as those described for the 
Proposed Action in Section 2.2.2.4. 


2.3.3 PIPELINES 
The following procedures would be the same as those described for the Proposed Action in 
Section 2.2.3: the construction and placement of pipelines; the ratio of pipelines on the surface 
versus buried; the typical amount of cross-country lines; and the pipeline disturbance widths. The 
total length of gas pipeline for Alternative B would be approximately 2,075,040 feet (393 miles), 
and approximately 476 acres would be disturbed across the project area.  


2.3.4 WATER SUPPLY AND DISPOSAL 
Water for drilling would be from the same authorized sources indicated for the Proposed Action 
in Section 2.2.4. A total of 3,317 acre-feet of treated and recycled water would be required under 
this alternative. Of this total, 3,102 acre-feet (94%) would be treated and recycled production 
water and 215 acre-feet (6%) would be fresh water.  


Similarly, produced water would be disposed of as described under the Proposed Action. At peak 
development, the 1,114 wells proposed under this alternative would be expected to produce 
approximately 18,840 barrels of water per day. In order to dispose of this water, the evaporative 
facility constructed would incorporate 20 basins, and occupy approximately 135 acres with 
basins and associated roads, tanks (2–4 per every group of four ponds), headworks, a power-
generation building enclosing 1,320 kW (1,980 hp) of generating capacity, and other facilities. 
These facilities would be the same as those described under the Proposed Action, but would be 
scaled to accommodate the lesser amount of produced water from this alternative's smaller 
number of wells. 


2.3.5 WASTE DISPOSAL 
All waste would be disposed according to the procedures described for the Proposed Action in 
Section 2.2.5. 


2.3.6 ABANDONMENT AND RECLAMATION 
The abandonment procedures described for the Proposed Action in Section 2.2.6. 


2.3.6.1 INTERIM RECLAMATION 
As described for the Proposed Action in Section 2.2.6.1, the reserve pit would be reclaimed 
within 120 days of final well completion, weather permitting. All restoration procedures, 
including seed mixture, would be the same as described under the Proposed Action. 
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2.3.6.2 DRY HOLE/ABANDONED LOCATION 
Wellbore and abandoned well-site reclamation procedures would be the same as described for 
the Proposed Action in Section 2.2.6.2. 


2.3.7 WORKFORCE REQUIREMENTS 
Assuming the development of 1,114 wells under Alternative B, approximately 5,018 worker 
years and 1,893,800 roundtrips are projected over the 45-year lifetime of the project (see Tables 
2-4 and 2-5). 


2.3.8 WORKOVERS 
Workovers would be performed on an as-needed basis as described for the Proposed Action in 
Section 2.2.8. 


2.3.9 APPLICANT-COMMITTED ENVIRONMENTAL PROTECTION MEASURES 
Unless otherwise noted below, the applicant-committed measures for this alternative would be 
the same as those described for the Proposed Action in Section 2.2.9. 


2.3.9.1 RAPTOR NESTS 
No wells would be located within a 0.5-mile buffer of known active raptor nests as part of this 
Reduced Development Alternative. The restrictions for new construction or surface-disturbing 
activities within buffers around raptor nests, and applicant-committed measures, would be the 
same as those described under the Proposed Action. 


2.3.9.2 GREATER SAGE-GROUSE LEKS AND NESTING AREAS 
No well pads or other surface disturbances would be located within 1,000 feet of active greater 
sage-grouse strutting grounds (leks) or those identified by the BLM as being historically located 
in the area. The temporal restrictions regarding new construction or surface-disturbing activities 
within greater sage-grouse nesting areas, and the required activity surveys, would be the same as 
those described under the Proposed Action. 


2.3.9.3 AESTHETICS 
As part of this Reduced Development Alternative, no wells would be located on BLM-
administered lands within areas currently managed as VRM Class II. 


Several segments of the Green River are deemed suitable for designation under the Wild and 
Scenic Rivers Act in the Vernal RMP (BLM 2008c). The Lower Green River segment has a 
tentative classification of "scenic," and 19 of its shoreline miles are on BLM-administered land. 
No wells would be located on BLM-administered land within approximately 0.25 mile of this 
suitable river segment's high water marks along each bank. 
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2.3.9.4 ACECS 
As part of this Reduced Development Alternative, no wells would be located within the 
following areas: 


• All of the existing Pariette ACEC 
• All of the existing Lower Green River ACEC 
• Areas below the rim of Nine Mile Canyon within Nine Mile Canyon ACEC 
• Areas within Nine Mile Canyon ACEC that do not have valid existing oil and gas 


leases 


Previously leased areas above the canyon rim within Nine Mile Canyon ACEC would use 160-
acre spacing to reduce their overall well density. 


2.4 ALTERNATIVE C: FULL DEVELOPMENT 
Alternative C (Full Development) was developed to analyze the effects of a maximum 
development scenario in the project area. Because of the programmatic nature of this analysis, it 
was assumed that all leases would be developed, with well pads located across the project area in 
a more-or-less evenly spaced (40–160 acre) pattern capitalizing on existing roads where possible. 
Under Alternative C, it is estimated that 1,887 new gas production wells would be drilled, and 
associated access roads, water supply pipelines, and natural gas gathering lines would be 
constructed. Well pad spacing in a given area would vary based on terrain and sensitive 
resources; however, it is assumed that areas meeting one or more of the following criteria would 
generally be developed at a lower surface spacing (typically 160-acre) than the rest of the project 
area (see Map 5): 


• Topographically rough terrain with slopes in excess of 40° 
• Areas within 0.5 mile of known active raptor nests 
• Areas within 1,000 feet of an active sage-grouse lek 
• Lands that fall within the existing Pariette and Lower Green River ACECs 
• Lands that fall within the Four Mile Wash area proposed as an ACEC during the 


Vernal RMP revision process  
• Areas classified as VRM Class II 
• Areas within approximately 0.25 mile of the banks' high water marks along segments 


deemed suitable for designation under the Wild and Scenic Rivers Act  
• Lands estimated to have a high probability of cultural sensitivity based on the 


predictive modeling used for the Vernal RMP (BLM 2008c) 


It is assumed that no surface disturbance would occur in areas identified in the lease terms and 
conditions as No Surface Occupancy (NSO) or closed to oil and gas leasing. The construction of 
new compressor facilities is not proposed as part of this alternative. However, treatment capacity 
would be expanded by a total of approximately 26,400 hp at two existing gas plants to handle the 
increased production. 
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2.4.1 ACCESS ROADS 


2.4.1.1 LAND REQUIREMENTS 
Existing roads and newly constructed roads would provide access to the proposed wells. It was 
estimated that a total of approximately 526 miles of new road would be required to access the 
proposed wells. The total surface disturbance associated with the construction of access roads 
would be approximately 1,913 acres. The average construction disturbance widths of road types 
and associated utility corridors are similar to those described for the Proposed Action in Section 
2.2.1.1. 


2.4.1.2 ROAD CONSTRUCTION 
Roads would be constructed as described for the Proposed Action in Section 2.2.1.2. All 
necessary county planning and zoning permits would be secured prior to road construction, and 
maintenance agreements would be signed with the county where Class B and Class D county 
roads would be used to service daily operations in the energy field.  


2.4.2 WELL DRILLING AND COMPLETION 


2.4.2.1 LAND REQUIREMENTS 
The well site disturbance and pad layout would be as described for the Proposed Action in 
Section 2.2.2.1 (see also Figure 2-1). Collectively, approximately 7,171 acres of land would be 
disturbed by well pads under Alternative C. 


2.4.2.2 WELL PAD CONSTRUCTION 
Construction of well pads would follow the same procedures as described for the Proposed 
Action in Section 2.2.2.2. 


2.4.2.3 WELL DRILLING 
Well drilling procedures would be the same as those described for the Proposed Action in 
Section 2.2.2.3. 


2.4.2.4 WELL COMPLETION AND PRODUCTION 
Well completion and production procedures would be the same as those described for the 
Proposed Action in Section 2.2.2.4. 


2.4.3 PIPELINES 
The following procedures would be the same as those described for the Proposed Action in 
Section 2.2.3: The construction and placement of pipelines; the ratio of pipelines on the surface 
versus buried; the typical amount of cross-country lines; and pipeline disturbance widths. The 
total length of gas pipeline for Alternative C would be approximately 4,546,080 feet (861 miles), 
and approximately 1,044 acres would be disturbed within the project area. 
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2.4.4 WATER SUPPLY AND DISPOSAL 
Water for drilling would be from the same authorized sources indicated for the Proposed Action 
in Section 2.2.4. A total of 5,619 acre-feet of water would be required under this alternative. Of 
this total, 5,254 acre-feet (94%) would be treated and recycled production water and 365 acre-
feet (6%) would be fresh water. 


Similarly, produced water would be disposed of as described under the Proposed Action. At peak 
development, the 1,887 wells proposed under this alternative would be expected to produce 
approximately 24,560 barrels of water per day. In order to dispose of this water, the evaporative 
facility constructed would incorporate up to approximately 38 basins, and occupy approximately 
271 acres with basins and associated roads, tanks (2–4 per every group of four ponds), 
headworks, a power-generation building enclosing 2,280 kW (3,420 hp) of generating capacity, 
and other facilities. These facilities would be the same as those described under the Proposed 
Action, but would be scaled to accommodate the higher amount of produced water from this 
alternative's greater number of wells. 


2.4.5 WASTE DISPOSAL 
All waste would be disposed according to the procedures described for the Proposed Action in 
Section 2.2.5. 


2.4.6 ABANDONMENT AND RECLAMATION 
The abandonment procedures outlined for the Proposed Action in Section 2.2.6 would be 
followed. 


2.4.6.1 INTERIM RECLAMATION 
As described under the Proposed Action, the reserve pit would be reclaimed within 120 days of 
final well completion, weather permitting. All restoration procedures, including seed mixture, 
would be the same as described  for the Proposed Action in Section 2.2.6.1.  


2.4.6.2 DRY HOLE/ABANDONED LOCATION 
Wellbore and abandoned well-site reclamation procedures would be the same as those described 
for the Proposed Action in Section 2.2.6.2 for the Proposed Action. 


2.4.7 WORKFORCE REQUIREMENTS 
Assuming the development of 1,887 wells under Alternative C, approximately 8,499 worker 
years and 3,207,900 roundtrips are projected over the 45-year lifetime of the project (see Tables 
2-4 and 2-5). 
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2.4.8 WORKOVERS 
Workovers would be performed on an as-needed basis as described for the Proposed Action in 
Section 2.2.8. 


2.4.9 APPLICANT-COMMITTED ENVIRONMENTAL PROTECTION MEASURES 
The applicant-committed measures for this alternative would be the same as those described 
under the Proposed Action. 


2.5 ALTERNATIVE D: NO ACTION 
Under the No Action Alternative, the proposed natural gas development on BLM lands as 
described in the Proposed Action would not be implemented. However, under this alternative, 
natural gas exploration and development is assumed to continue on federal, state, and private 
lands, albeit at a much smaller scale. Activity on federal lands would come from exploratory 
projects previously approved by BLM, and is assumed to also come from other subsequent 
authorizations by BLM, such as approval of wells to meet unit and/or lease obligations, 
authorization of single-well Environmental Assessments, and approval of wells that meet the 
requirements of APD approval via Categorical Exclusions under the Energy Policy Act of 2005. 
In addition, some development is assumed to continue on State of Utah and private lands, subject 
to the approval of UDOGM or the appropriate private landowner. Reasonable access across 
public lands to proposed well pads and facilities on state and private lands could also occur under 
the No Action Alternative.  


The No Action Alternative forms the baseline against which the potential impacts of the 
Proposed Action and the other action alternatives are compared. Thus, although it includes 
actions assumed to occur in the absence of approval of any of the action alternatives, it does not 
authorize any of the development assumed for the purposes of analysis. 


This alternative mirrors past production trends and mineral development activities in the project 
area, except for areas where previously approved projects are in place, which assume higher 
density drilling. For purposes of analysis in this EIS, it is assumed that under the No Action 
Alternative approximately 368 new wells, including necessary facilities, would be developed 
within the project area in the next 15 years. For the sake of conservative analysis, it is assumed 
that each well would be placed on an individual pad; no directional drilling is anticipated. The 
construction of new compressor facilities is not expected as part of this alternative. However, 
treatment capacity would be assumed to expand by approximately 5,200 hp at existing gas plants 
to handle the increased production. As with the other alternatives, the average productive life of 
each well is assumed to be 30 years. 


The primary elements composing this alternative are very similar to those of the Proposed Action 
Alternative (see Map 6). The same construction, operational, and reclamation components would 
occur as described for the Proposed Action, but at a proportionately lower rate. Table 2-7 shows 
a comparison of this alternative with the Proposed Action, Alternative B, and Alternative C. 
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2.5.1 ACCESS ROADS 


2.5.1.1 LAND REQUIREMENTS 
Existing and newly constructed roads would provide access to new wells. It is estimated that a 
total of approximately 72 miles of new road would be required to access the wells. The total 
surface disturbance associated with the construction of access roads would be approximately 262 
acres. Currently, there are approximately 420 miles of roads, which service existing well 
locations within the project area. 


2.5.1.2 ROAD CONSTRUCTION 
Roads would be constructed as those described for the Proposed Action in Section 2.2.1.2. All 
necessary county planning and zoning permits would be secured prior to road construction, and 
maintenance agreements would be signed with the county where Class B and Class D county 
roads would be used to service daily operations in the energy field.  


2.5.2 WELL DRILLING AND COMPLETION 


2.5.2.1 LAND REQUIREMENTS 
The well site disturbance and pad layout would be consistent with that outlined for the Proposed 
Action in Section 2.2.2.1 (see also Figure 2-1). Collectively, approximately 1,398 acres of land 
would be disturbed under the No Action Alternative. 


2.5.2.2 WELL PAD CONSTRUCTION 
Construction of well pads would follow the same procedures as those described under Section 
2.2.2.2 of the Proposed Action. 


2.5.2.3 WELL DRILLING 
Well-drilling procedures would be the same as those described under Section 2.2.2.3 of the 
Proposed Action. 


2.5.2.4 WELL COMPLETION AND PRODUCTION 
Well completion and production procedures would be the same as those described under Section 
2.2.2.4 of the Proposed Action. 


2.5.3 PIPELINES 
The following procedures would be the same as those described under Section 2.2.3 of the 
Proposed Action: The construction and placement of pipelines; the ratio of pipelines on the 
surface versus buried; the typical amount of cross-country lines; and pipeline disturbance widths. 
The total length of gas pipeline for the No Action Alternative would be approximately 1,668,480 
feet (316 miles), and approximately 383 acres would be disturbed within the project area. 
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2.5.4 WATER SUPPLY AND DISPOSAL 
Water for drilling is assumed to be from the same authorized sources indicated under Section 
2.2.4 of the Proposed Action. A total of 1,096 acre-feet of water would be required under this 
alternative. Of this total, 1,025 acre-feet (94%) would be treated and recycled production water 
and 71 acre-feet (6%) would be fresh water. 


Similarly, produced water is assumed to be disposed of as described under the Proposed Action. 
At peak development, the 368 wells expected under the No Action Alternative would be 
expected to produce approximately 4,780 barrels of water per day. In order to dispose of this 
water, the evaporative facility constructed would incorporate up to approximately eight basins, 
and occupy approximately 57 acres with basins and associated roads, tanks (2–4 per every group 
of four ponds), headworks, a power-generation building enclosing 480 kW (720 hp) of 
generating capacity, and other facilities. These facilities would be the same as those described 
under the Proposed Action, but would be scaled to accommodate the lesser amount of produced 
water from this alternative's smaller number of wells. 


2.5.5 WASTE DISPOSAL 
It is assumed that all waste would be disposed according to the procedures described under 
Section 2.2.5 of the Proposed Action. 


2.5.6 ABANDONMENT AND RECLAMATION 
The abandonment procedures outlined under Section 2.2.6 of the Proposed Action would be 
followed. 


2.5.7 WORKFORCE REQUIREMENTS 
Ongoing well development practices under the No Action Alternative are assumed to be the 
same as anticipated for Section 2.2.7 of the Proposed Action (see Tables 2-2 and 2-3). Assuming 
the additional development of 368 wells under Alternative D (No Action), approximately 1,658 
worker years and 625,600 roundtrips are projected over the lifetime of the project (see Tables 2-4 
and 2-5). 


2.5.8 WORKOVERS 
Workovers would be performed on an as-needed basis as described under Section 2.2.8 of the 
Proposed Action. 


2.5.9 APPLICANT-COMMITTED ENVIRONMENTAL PROTECTION MEASURES 
The applicant-committed measures for this alternative would be as prescribed by the AO, as 
described in other approved documents, and as provided for in lease terms and conditions. 
However, for the purposed of analysis they are assumed to be the same as described under 
Section 2.2.9 of the Proposed Action. 
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2.6 ALTERNATIVE E: REDUCED DEVELOPMENT WITH DIRECTIONAL DRILLING 
Alternative E was developed to respond to sensitive resource and land use issues in the project 
area expressed during public and agency scoping. Under Alternative E, well-pad locations would 
be precluded from sensitive areas or occur at a lower density in those areas, and surface impacts 
would be reduced throughout the field by developing multiple gas wells from each well pad. 
Like Alternative B, natural gas development on federal leases would be implemented in a phased 
manner. Under Alternative E, Gasco would drill 1,114 new gas production wells from a total of 
328 pads and construct associated access roads and natural gas gathering lines (see Map 7). 
Unless otherwise noted, management actions under this alternative would be the same as those 
described under the Proposed Action. However, well pad locations would be either precluded 
from, or developed at a lower density in, sensitive areas. These exclusions or reduced 
development densities include the following: 


• No well pads would be located within 0.5 mile of known active raptor nests. 
• No well pads would be located within 1,000 feet of an active sage-grouse lek. 
• No well pads would be located within the existing Pariette and Lower Green River 


ACECs. 
• No well pads would be located below the rim of Nine Mile Canyon within the 


existing Nine Mile Canyon ACEC, or in areas of Nine Mile Canyon ACEC where no 
valid existing oil and gas leases are present. 


• 160-acre downhole spacing, or approximately 540-acre surface spacing, would be 
used for wells in all areas of Nine Mile Canyon ACEC where the above provision 
does not apply, and within areas proposed for the expansion of Nine Mile Canyon 
ACEC during the Vernal RMP revision process. 


• 160-acre downhole spacing, or approximately 540-acre surface spacing, would be 
used for wells within the Four Mile Wash area proposed as an ACEC during the 
Vernal RMP revision process. 


• 160-acre downhole spacing, or approximately 540-acre surface spacing, would be 
used for wells within the Myton Bench/Coyote Basin area proposed as an ACEC 
during the Vernal RMP revision process. 


• No well pads would be located in areas currently managed under the BLM's VRM 
system as Class II. 


• No well pads would be located on BLM-administered land within approximately 0.25 
mile of river segments deemed suitable for designation under the Wild and Scenic 
Rivers Act, as measured from the high water mark on each bank. 


No wells would be located in areas that the BLM has inventoried and found to have wilderness 
characteristics (BLM 2007e).The construction of new compressor facilities is not proposed as 
part of this alternative. However, treatment capacity would be expanded by a total of 
approximately 15,600 hp at two existing gas plants to handle the increased production. 
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2.6.1 ACCESS ROADS 


2.6.1.1 LAND REQUIREMENTS 
Existing roads and newly constructed roads would provide access to the proposed wells. It is 
estimated that approximately 106 miles of new road would be required to access the proposed 
wells. The total surface disturbance associated with the construction of access roads would be 
386 acres. The average construction disturbance widths of road types and associated utility 
corridors would be the same as those described for the Proposed Action in Section 2.2.1.1. 


2.6.1.2 ROAD CONSTRUCTION 
Roads would be constructed as described for the Proposed Action in Section 2.2.1.2. All 
necessary county planning and zoning permits would be secured prior to road construction, and 
maintenance agreements would be signed with the county where Class B and Class D county 
roads would be used to service daily operations in the energy field.  


2.6.2 WELL DRILLING AND COMPLETION 


2.6.2.1 LAND REQUIREMENTS 
The total disturbance area from each well site under Alternative E would be approximately 4.2 
acres, although that would vary slightly depending on the number of wells drilled from each pad. 
Otherwise, the pad layout would generally be consistent with that outlined for the Proposed 
Action in Section 2.2.2.1 (see also Figure 2-1), except that it would accommodate an average of 
3.4 wells, which would require the movement of the drill rig and equipment around the pad as 
each well was drilled. Collectively, approximately 1,370 acres of land would be disturbed by 
well pads under Alternative E. 


2.6.2.2 WELL-PAD CONSTRUCTION 
Construction of well pads would follow the same procedures as those described for the Proposed 
Action in Section 2.2.2.2. 


2.6.2.3 WELL DRILLING 
Well-drilling procedures would be the same as those described under Section 2.2.2.3 of the 
Proposed Action, except that multiple wells would be drilled from the same pad, and both 
drilling and completion may occur on a single pad simultaneously. 


Directional drilling requires subsurface geological control of target locations in three dimensions. 
Initial vertical drilling within the project area would enable Gasco to obtain data on appropriate 
drilling and completion techniques, as well as knowledge about potential safety concerns that 
may exist in the project area, especially in the south and east portions of project area. Should 
technical and/or economic limitations present themselves during initial vertical drilling that 
preclude directional drilling, additional vertical drilling would be considered on a case-by-case 
basis pending additional NEPA analysis. 
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2.6.2.4 WELL COMPLETION AND PRODUCTION 
Well completion and production procedures would be the same as those described for the 
Proposed Action in Section 2.2.2.4. 


2.6.3 PIPELINES 
The following procedures would be the same as those described for the Proposed Action in 
Section 2.2.3: the construction and placement of pipelines; the ratio of pipelines on the surface 
versus buried; the typical amount of cross-country lines; and pipeline disturbance widths. The 
total length of gas pipeline for Alternative E would be approximately 1,140,480 feet (216 miles), 
and approximately 262 acres would be disturbed within the project area. 


2.6.4 WATER SUPPLY AND DISPOSAL 
Water for drilling would be from the same authorized sources indicated for the Proposed Action 
in Section 2.2.4. A total of 3,317 acre-feet of water would be required under this alternative. Of 
this total, 3,102 acre-feet (94%) would be treated and recycled production water and 215 acre-
feet (6%) would be fresh water.  


Similarly, produced water would be disposed of as described under the Proposed Action. At peak 
development, the 1,114 wells proposed under this alternative would be expected to produce 
approximately 19,220 barrels of water per day. In order to dispose of this water, the evaporative 
facility constructed would incorporate 19 basins, and occupy approximately 135 acres with 
basins and associated roads, tanks (2–4 per every group of four ponds), headworks, a power-
generation building enclosing 1,320 kW (1,980 hp) of generating capacity, and other facilities. 
These facilities would be the same as those described under the Proposed Action, but would be 
scaled to accommodate the lesser amount of produced water from this alternative's smaller 
number of wells. 


2.6.5 WASTE DISPOSAL 
All waste would be disposed according to the procedures described for the Proposed Action in 
Section 2.2.5. 


2.6.6 ABANDONMENT AND RECLAMATION 
The abandonment procedures outlined for the Proposed Action in Section 2.2.6 would be 
followed. 


2.6.6.1 INTERIM RECLAMATION 
As described for the Proposed Action in Section 2.2.6.1, the reserve pit would be reclaimed 
within 120 days of final well completion, weather permitting. All restoration procedures, 
including seed mixture, would be the same as those described under the Proposed Action. 
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2.6.6.2 DRY HOLE/ABANDONED LOCATION 
Wellbore and abandoned well site reclamation procedures would be the same as those described 
for the Proposed Action in Section 2.2.6.2. 


2.6.7 WORKFORCE REQUIREMENTS 
Assuming the development of 1,114 wells under Alternative E, approximately 5,018 worker 
years and 1,893,800 roundtrips are projected over the 45-year lifetime of the project (see Tables 
2-4 and 2-5). 


2.6.8 WORKOVERS 
Workovers would be performed on an as-needed basis as described for the Proposed Action in 
Section 2.2.8. 


2.6.9 APPLICANT-COMMITTED ENVIRONMENTAL PROTECTION MEASURES 
The applicant-committed measures for this alternative would be the same as those described for 
the Proposed Action in Section 2.2.9. 


2.7 ALTERNATIVE F: AGENCY PREFERRED ALTERNATIVE 
Alternative F was developed in response to comments received during the public comment 
period. It was designed to incorporate directional drilling to reduce surface impacts while still 
allowing the proponent to use some vertical drilling by careful planning of the placement of 
surface facilities to obtain data in areas where formation details are lacking, especially in the 
southern and western portions of the project area. It was also designed to avoid development in 
the Green River’s floodplain and Nine Mile Canyon, and to restrict evaporative pond acreage for 
water disposal. The elements and impacts of this alternative are contained entirely within the 
range of Alternatives A through E, so adding it does not introduce significant new information 
that would require the preparation of a supplemental EIS.  


Under Alternative F, Gasco would drill approximately 1,298 new gas production wells from a 
total of 575 pads and construct associated access roads and natural gas gathering lines (see Map 
8). Unless otherwise noted, management actions under this alternative would be the same as 
those described under the Proposed Action.  


The following limitations on development and surface disturbance would apply: 


• No well pads would be located within any of the 100-year floodplains shown in Map 29. 
• No well pads would be located within 0.5 mile or line of sight of the Green River, 


whichever is less. 
• No well pads would be located within 2 miles of the Sand Wash campground/boat launch 


or Desolation Canyon. 
• No surface disturbance would be permitted in riparian or wetland areas. 
• No well pads or surface disturbance would be located below the rim of Nine Mile 


Canyon within the existing Nine Mile Canyon ACEC. 
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• No well pads or surface disturbance would be located inside core conservation areas that 
were developed in 2009 for the cactus species Sclerocactus brevispinus as a result of the 
Castle Peak/Eightmile Flat EIS consultation (hereafter referred to as the 2009 core 
conservation areas). The USFWS and BLM are currently developing new core 
conservation areas for Sclerocactus species. No more than five new well pads may be 
developed within level 1 core areas (as defined in November 2011). Should this 
development in level 1 areas be necessary, Gasco and the BLM would consult with 
USFWS on the feasibility, placement, and development of these new pads and associated 
infrastructure to ensure compliance with the ESA. 


Surface spacing would be no denser than one pad per approximately 160 acres in areas where the 
above provisions do not apply. 


Gasco would construct evaporative ponds of sufficient capacity to dispose of water from the first 
five years of proposed development. For the purposes of this analysis, it is assumed that this 
would include approximately 78 acres of evaporative ponds. At the end of five years, the ponds 
would be revisited to determine if they can be reclaimed or will have to exist into the future. 
However, it is assumed at this time that they would remain in operation for the life of the project.  


Water disposal needs above the capacity of the above mentioned evaporative ponds would be 
addressed through scaled back drilling (to stay within what the ponds can handle) or through 
alternative water disposal methods. These could include treatment for waterflood (enhanced oil 
recovery) operations by other operators, subsurface injection, or other methods. The methods 
used would depend on the feasibility of alternative disposal methods at the end of the five year 
interim disposal period, as determined through negotiation with providers and other operators 
and analysis of disposal zones during the first five years of the drilling program. 


Compressor facilities treatment capacity would be expanded by a total of approximately 18,200 
hp at two existing gas plants to handle the increased production. No new compressor stations 
would be built. 


2.7.1 ACCESS ROADS 


2.7.1.1 LAND REQUIREMENTS 
Existing roads and newly constructed roads would provide access to the proposed wells. It is 
estimated that approximately 198 miles of new road would be required to access the proposed 
wells. The total surface disturbance associated with the construction of access roads would be 
approximately 720 acres. The average construction disturbance widths of road types and 
associated utility corridors would be the same as those described for the Proposed Action in 
Section 2.2.1.1. 


2.7.1.2 ROAD CONSTRUCTION 
Roads would be constructed as described for the Proposed Action in Section 2.2.1.2. All 
necessary county planning and zoning permits would be secured prior to road construction, and 
maintenance agreements would be signed with the county where Class B and Class D county 
roads would be used to service daily operations in the energy field.  
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2.7.2 WELL DRILLING AND COMPLETION 


2.7.2.1 LAND REQUIREMENTS 
The total disturbance area from each well site under Alternative F would be approximately 4.2 
acres, although that would vary slightly depending on the number of wells drilled from each pad. 
Otherwise, the pad layout would generally be consistent with that outlined for the Proposed 
Action in Section 2.2.2.1 (see also Map 3 and  Map 8) except that it would accommodate an 
average of 2.25 wells, which would require the movement of the drill rig and equipment around 
the pad as each well was drilled. Collectively, approximately 2,415 acres of land would be 
disturbed by well pads under Alternative F. 


2.7.2.2 WELL-PAD CONSTRUCTION 
Construction of well pads would follow the same procedures as those described for the Proposed 
Action in Section 2.2.2.2. 


2.7.2.3 WELL DRILLING 
Well-drilling procedures would be the same as those described for Alternative E in Section 
2.6.2.3, with multiple wells drilled from the same pad, and both drilling and completion activities 
potentially occurring on a single pad simultaneously. 


Directional drilling requires subsurface geological control of target locations in three dimensions. 
Initial vertical drilling within the project area would enable Gasco to obtain data on appropriate 
drilling and completion techniques, as well as knowledge about potential safety concerns that 
may exist in the Project area, especially in south and west portions of project area. Should 
technical and/or economic limitations present themselves during initial vertical drilling that 
precludes immediate directional drilling, additional vertical drilling would be considered on a 
case-by-case basis pending any necessary additional NEPA analysis. 


2.7.2.4 WELL COMPLETION AND PRODUCTION 
Well completion and production procedures would be the same as those described for the 
Proposed Action in Section 2.2.2.4. 


2.7.3 PIPELINES 
The following procedures would be the same as those described for the Proposed Action in 
Section 2.2.3: the construction and placement of pipelines; the ratio of pipelines on the surface 
versus buried; the typical amount of cross-country lines; and pipeline disturbance widths. The 
total length of gas pipeline for Alternative F would be approximately 1,668,480 feet (316 miles), 
and approximately 383 acres would be disturbed within the project area. 
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2.7.4 WATER SUPPLY AND DISPOSAL 
Water for drilling would be from the same authorized sources indicated for the Proposed Action 
in Section 2.2.4. A total of 3,865 acre-feet of water would be required under this alternative. Of 
this total, 3,614 acre-feet (94%) would be treated and recycled production water and 251 acre-
feet (6%) would be fresh water. Produced water disposal needs would be similar to those under 
the Proposed Action. As under the Proposed Action, trucks would be used to transport water 
throughout the field. 


The five-year discharge (the maximum allowed under this alternative) would be expected to 
produce approximately 10,492 barrels of water per day.  


Like the Proposed Action, an evaporative facility, including  12 basins and associated roads, 
tanks (2–4 per every group of four ponds), headworks, a power-generation building enclosing 
approximately 1,630 kW (1,080 hp) of generating capacity, and other facilities, would be 
constructed to dispose of drilling water. However, maximum evaporative pond capacity would 
be limited to approximately 78 acres. Gasco would construct ponds of sufficient capacity to 
dispose of water from the first five years of proposed development.  


Water disposal above this interim capacity would be addressed through scaled back drilling (to 
stay within what the ponds can handle) or through alternative water disposal methods. These 
could include treatment for waterflood (enhanced oil recovery) operations by other operators, 
subsurface injection, or other methods. The methods used would depend on the feasibility of 
alternative disposal methods at the end of the five year interim disposal period, as determined 
through negotiation with providers and other operators and analysis of disposal zones during the 
first five years of the drilling program. Water injection to the Garden Gulch member of the 
Green River Formation has been identified as a potential disposal method following the five-year 
period; however, it would require additional analysis prior to implementation, because current 
feasibility is unproven. Gasco is currently working on several Underground Injection Control 
(UIC) program permits for future disposal wells in the project area, in coordination with EPA. 
The success of these wells will not be known until permitting is completed and wells are 
developed and tested. However, should they prove effective, they could be a primary method of 
water disposal under Alternative F. 


If any of these other options appreciably differ from current EIS analyzed conditions (such as 
dramatically increasing the estimated number of truck trips for hauling water or surface 
disturbance), additional NEPA analysis would be required before approval and use of the water 
source. Should surface discharge of the water be proposed, additional NEPA analysis would also 
be required.  


2.7.5 WASTE DISPOSAL 
All waste would be disposed according to the procedures described for the Proposed Action in 
Section 2.2.5. 


2.7.6 ABANDONMENT AND RECLAMATION 
The abandonment procedures outlined for the Proposed Action in Section 2.2.6 would be 
followed. 
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2.7.6.1 INTERIM RECLAMATION 
As described for the Proposed Action in Section 2.2.6.1, the reserve pit would be reclaimed 
within 120 days of final well completion, weather permitting. All restoration procedures, 
including seed mixture, would be the same as those described for the Proposed Action. 


2.7.6.2 DRY HOLE/ABANDONED LOCATION 
Wellbore and abandoned well site reclamation procedures would be the same as those described 
for the Proposed Action in Section 2.2.6.2. 


2.7.7 WORKFORCE REQUIREMENTS 
Assuming the development of 1,298 wells under Alternative F, approximately 5,846 worker 
years and 2,206,600 roundtrips are projected over the 45-year lifetime of the project (see Tables 
2-4 and 2-5). 


2.7.8 WORKOVERS 
Workovers would be performed on an as-needed basis as described for the Proposed Action in 
Section 2.2.8. 


2.7.9 APPLICANT-COMMITTED ENVIRONMENTAL PROTECTION MEASURES 
The applicant-committed measures for this alternative would be the same as those described for 
the Proposed Action in Section 2.2.9. 


2.8 COMPARISON OF ALTERNATIVES  
The following table compares the primary elements that constitute each of the alternatives 
analyzed in this document.  


Table 2-7.  Comparison of Alternatives 
 Alternative 


A 
(Proposed 


Action) 


Alternative  
B 


(Reduced) 


Alternative  
C 


(Full)  


Alternative  
D 


(No Action) 


Alternative  
E 


(Directional) 


Alternative  
F  


(Agency 
Preferred) 


Proposed new wells 1,491 1,114 1,887 368 1,114 1,298 
Proposed new well 
pads 


1,491 1,114 1,887 368 328 575 


Proposed new roads 
(miles) 


325 274 526 72 106 198 


Proposed new 
pipeline (miles) 


431 393 861 316 216 316 


Water use over life of 
plan (acre-feet) 
(treated-recycled 
water / fresh water) 


4,439  
(4,151/288) 


3317  
(3,102/215) 


5,619 
(5,254/365) 


1,096 
 (1,025/71) 


3,317 
(3,102/215) 


3,865 
(3,614/251) 


Well pad surface 
disturbance (acres)1 


5,666 4,233 7,171 1,398 1,370 2,415 


New road disturbance 
(acres) 


1,182 996 1,913 262 386 720 
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Table 2-7.  Comparison of Alternatives 
 Alternative 


A 
(Proposed 


Action) 


Alternative  
B 


(Reduced) 


Alternative  
C 


(Full)  


Alternative  
D 


(No Action) 


Alternative  
E 


(Directional) 


Alternative  
F  


(Agency 
Preferred) 


New pipeline 
disturbance (acres) 


522 476 1,044 383 262 383 


Evaporative facility 
surface disturbance 
(acres) 


143 135 271 57 135 78 


Evaporative ponds (#) 20 20 38 8 19 12 
Generator size at 
evaporative facility 
(hp) 


2,700 1,980 3,420 720 1,980 1,084 


Maximum new 
compression 
requirements (hp) 


21,325 15,608 26,439 5,156 15,608 18,186 


Total Disturbance 
(acres)2 


7,584 5,685 9,982 2,055 2,174 3,604 


1 Surface disturbance for Alternatives A, B, C, and D, the vertical drilling alternatives is calculated at 3.8 acres per well. Surface 
disturbance for Alternatives E and F, the directional drilling alternatives, is calculated at 4.2 acres per well. 
2 Slightly less than total of separate disturbances due to overlapping in calculation of road and pipeline disturbance areas with well 
site surface-disturbance areas in the geographic information system (GIS) database.  


2.9 ALTERNATIVES CONSIDERED BUT ELIMINATED FROM DETAILED ANALYSIS 


2.9.1 TOTAL AVOIDANCE OF DEVELOPMENT IN SENSITIVE AREAS 
Recommendations were made in public scoping that would preclude all development on the 
following lands in the project area: 


• BLM-administered lands near or within view of the Green River 
• Areas proposed for special designations 
• ACECs 
• Non–Wilderness Study Area (WSA) lands with wilderness characteristics 
• Special Recreation Management Areas (SRMAs) 
• Eligible Wild and Scenic Rivers (WSRs) 
• Suitable habitat for special status species 
• Areas within Nine Mile Canyon with numerous cultural resources 


These recommendations are referred to as the “Total Avoidance of Development in Sensitive 
Areas alternative.” This alternative was not carried forward for analysis because it would not 
meet the purpose and need of the project, which is for the BLM to allow, in an environmentally 
sound manner, the development of lease rights held by Gasco and other operators. In addition, 
this alternative was not carried forward because it is not feasible and would not serve to reduce 
the impacts of the development from those of the Proposed Action or resource protection 
alternatives, which must comply with laws protecting endangered species, archaeological 
resources, etc. These reasons are discussed in greater detail in the following paragraphs. 
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First, protection of many of these lands is provided for under the Vernal RMP, terms and 
conditions of leases, the Endangered Species Act (1973), or the Archaeological Resources 
Protection Act (1979). For example, areas within special designations (such as ACECs and 
WSRs) or within special management areas (such as SRMAs) already have protective 
management prescriptions in place through the Vernal RMP. These management prescriptions 
were designed by BLM resource specialists to minimize or eliminate impacts to the resources for 
which the designation was made. Protective management prescriptions were incorporated into 
each of the proposed alternatives in this EIS as necessary to ensure land use plan conformance. 
For example, the Vernal RMP does not allow surface disturbance when management objectives 
for other resource values and uses are not compatible with surface disturbance, including areas 
along the Green River and in Nine Mile Canyon; thus, no well-pad development would occur in 
those areas under any of this EIS’s alternatives. Additional protection for some of the resources 
or areas of concern, such as areas with suitable habitat for special status plant species, is 
addressed in the applicant-committed measures under all alternatives. Note that no WSAs or 
BLM natural areas are located within the project area. 


Second, the project area includes state and private lands where development is proposed to 
occur, regardless of the federal decision resulting from this EIS. Although BLM retains 
regulatory authority to condition access or development, it must provide reasonable access to 
non-federal lands as necessary to allow the owner the reasonable use and enjoyment of those 
lands. This includes access needed to produce oil and gas reserves under those lands. Avoiding 
development on federal lands will not serve to prevent, for example, habitat fragmentation, 
where roads and pipelines will be built to serve the development of the state and private 
minerals. Cultural resources, special status species and their habitat, and the viewshed from the 
river are all found on private and state lands in the project area to some degree; therefore, any 
state or private decision affecting those resources without a BLM nexus (such as a BLM access 
right-of-way) is outside of the BLM’s control.  


Third, although the BLM may require lessees to relocate proposed wells, lessees have a 
reasonable contractual expectation that they may engage in development somewhere on their 
lease, subject to the terms and conditions of that lease.1 At least 11 leases within the project area 
are located entirely within sensitive areas or special designations (e.g., ACECs, SRMAs, WSRs) 
that were established through the Vernal RMP. The distance between these 11 leases and 
potential well pad locations outside of the sensitive areas and special designations is great 
enough (0.25 mile or greater) that the leases may not be reasonably reached through directional 
drilling.  


Fourth, denial of development on federal lands could lead to the drainage of federal reserves by 
wells on adjacent state and private lands. Drainage by offset non-federal wells would result in a 
loss of federal royalties. A drainage stipulation designed to protect the federal mineral estate is 
included in the terms of the lease contracts for all federally leased lands in the project area. 


                                                 
1 An oil and gas lease grants the lessee the “…right to use so much of the leased lands as is necessary to explore for, drill for, mine, 
extract, remove and dispose of all the leased resource in a leasehold subject to: Stipulations attached to the lease; restrictions 
deriving from specific, nondiscretionary statues; and such reasonable measures as may be required by the authorized office to 
minimize adverse impacts to other resource values, lands uses or users not addressed in the lease stipulations at the time 
operations are proposed” (43 CFR 3101.1-2). 
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In conclusion, this alternative was not carried forward for analysis because it would not meet the 
purpose and need, which is for the BLM to allow, in an environmentally sound manner, the 
development of lease rights held by Gasco and other operators. Given the high proportion of the 
area that is already subject to lease, or is administered by the state or a private individual, this 
alternative could not be implemented on an adequate amount of acreage to achieve a reduction in 
impacts greater than will be achieved by compliance with the Endangered Species Act, the 
National Historic Preservation Act, and Alternatives B and E of this EIS, which were carried 
forward for detailed analysis.  


2.9.2 WELLS FOR SUBSURFACE WATER DISPOSAL 
An alternative considering solely the use of wells for the subsurface disposal of produced water 
was eliminated from detailed analysis.  


Due to the limitations on disposal wells described below, they are not currently considered viable 
as an alternative to evaporative facilities, although they may be used to augment evaporation as a 
means of water disposal, particularly under Alternative F (the Agency Preferred Alternative). In 
addition, impacts from disposal wells cannot be reasonable analyzed because no reliable data 
exist to estimate the volume of water each well could accept or the lifespan over which to 
analyze each well's impacts. Therefore, the analyses in Chapter 4 of this EIS generally use the 
conservative assumption that only evaporation facilities would be used, although disposal wells 
may be used where suitable formations and conditions are discovered. 


Gasco preliminarily identified (as have other operators) some limited zones that may be suitable 
for disposal on a well-by-well basis. Disposal wells are a preferred method of water disposal by 
the project proponent. If the proponent identifies a feasible formation during production, and 
obtains sufficient data, disposal well locations would be examined and implemented when 
technically feasible (see Section 2.2.4). As development continues and additional well data 
become available, formations discovered in the project area would be considered potentially 
suitable where  


• their fracture gradient would not be exceeded by disposal, or if exceeded, waters 
would not migrate vertically or into other formations;  


• they are suitably large to accept economically feasible quantities of water;  
• scaling of the wellbore and disposal formation could be prevented through 


economically feasible chemical treatment; and  
• injection would be permitted by UDOGM and/or EPA. 


For instance, water injection to the Garden Gulch member of the Green River Formation has 
been identified as a potential disposal target; however, it would require additional analysis prior 
to implementation because the current feasibility is unproven. Gasco is currently working on 
several Underground Injection Control (UIC) program permits for future disposal wells in the 
project area, in coordination with EPA. The success of these wells will not be known until 
permitting is completed and wells are developed and tested.  


2.9.2.1 ASSESSMENT OF FORMATION SUITABILITY FOR DISPOSAL 
A geologic formation is considered suitable for consideration for disposal of produced water if it 
meets five general characteristics: 
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• Good reservoir characteristics (porosity and permeability) to allow for injection 
• Good lateral extent and thickness to allow for the disposal of large volumes of fluid 
• Underpressured to normally pressured to allow for injection 
• Shallow depth for operational efficiency 
• Contains saline water, greater than 10,000 milligrams per liter (mg/L) of dissolved 


solids, for regulatory approval 


Several specific geologic formations have been suggested as acceptable for disposal based on 
their use as such in nearby fields. These include the Sego Sandstone, the Castlegate Sandstone, 
and various sand zones within the Tertiary Green River Formation, including the units 
comprising the Bird’s Nest aquifer. These formations and others are assessed below in ascending 
order of occurrence.  


Mississippian Madison Limestone. This unit occurs at a depth of approximately 19,600 feet. It is 
relatively deep and has unproven reservoir characteristics. 


Pennsylvanian Weber Sandstone. This unit occurs at a depth of approximately 18,900 feet. It is 
relatively deep and has unproven reservoir characteristics. 


Jurassic Navajo Sandstone. This unit occurs at a depth of approximately 17,500 feet. It is 
relatively deep and has unproven reservoir characteristics. 


Jurassic Entrada Sandstone. This unit occurs at a depth of approximately 17,300 feet. It is 
relatively deep and has unproven reservoir characteristics. 


Cretaceous Dakota Sandstone. This unit occurs at a depth of approximately 16,200 feet. It 
consists of lenticular channel sands and some thin marine sands. The unit as a whole generally 
has poor reservoir characteristics. This unit is overpressured. 


Cretaceous Blackhawk Formation Sandstones. These units occur at a depth of approximately 
11,500 feet. They consist of thin marine sands and lenticular channel sands. These units 
combined generally have poor reservoir characteristics. These units are overpressured and are 
also known gas producers. 


Cretaceous Castlegate Sandstone. This unit occurs at a depth of approximately 11,000 feet. This 
unit is 250-feet thick and consists of  braidplain sands with generally poor reservoir 
characteristics. This unit is overpressured. 


Cretaceous Blackhawk Formation Sandstones. These units occur at a depth of approximately 
11,500 feet. They consist of thin marine sands and lenticular channel sands, These units 
combined generally have poor reservoir characteristics. These units are overpressured and are 
also known gas producers. 


Cretaceous Castlegate Sandstone. This unit occurs at a depth of approximately 11,000 feet. This 
unit is 250-feet thick and consists of braidplain sands with generally poor reservoir 
characteristics. This unit is overpressured. 


Cretaceous Sego Sandstone. This unit is not continuous across the region. Although it occurs 
near the base of the Price River Formation (Lower Mesaverde) in the Piceance Basin and eastern 
Uinta Basin, it is absent in the western Uinta Basin. This unit is up to 200 feet thick where 
present and consists of estuarine sandstone, siltstone, and mudstone. The pinchout of the Sego 
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Formation has been identified in the eastern part of the Natural Buttes field, which is located east 
of the Gasco project area. This formation is absent in the project area.  


Cretaceous Mesaverde Formation. This unit occurs at a depth of approximately 7,000–11,000 
feet. This unit is 2,500 feet thick and consists of  lenticular coastal plain sands, shales, and 
carbonaceous shales. This unit is a tight gas sand and has poor reservoir characteristics. In the 
Natural Buttes field, this unit has been developed with 10-acre spacing due to the lenticular 
nature. This unit is overpressured. 


Cretaceous Dark Canyon Conglomerate. This unit occurs at a depth of approximately 7,000–
8,500 feet. This unit is 50- to 200-feet thick and consists of  sandstone, shale, and conglomerate. 
Like the Mesaverde, it is a tight gas sand with poor reservoir characteristics. This unit is 
overpressured. 


Tertiary Wasatch Formation. This unit occurs at a depth of approximately 3,500–8,000 feet. This 
unit is 3,500-feet thick and consists of lacustrine and fluvial sands, shales, and limestones. The 
eastern portions of the unit are productive for gas. The sands are lenticular and discontinuous 
with poor reservoir characteristics, and like the Cretaceous Mesaverde Formation, this is 
evidenced by the necessary 10-acre spacing in the Natural Buttes field. This unit is normally 
pressured to slightly underpressured. 


Tertiary Green River Formation – Douglas Creek Member. This unit occurs at a depth of 
approximately 1,000–4,500 feet. This unit is 1,200-feet thick and consists of lacustrine shales, 
limestones, and fluvial sands. This unit is a minor producer in Gasco’s acreage, but it is the main 
oil producer in the Monument Butte and Uteland Butte fields. The sands are thin and lenticular 
with poor reservoir characteristics, requiring 10-acre spacing in the Monument Butte field. This 
unit is normally pressured. 


Tertiary Green River Formation – Garden Gulch Member. This unit occurs at a relatively 
shallow depth of approximately 500–4,000 feet. This unit consists of lacustrine shales and fluvial 
sands. Although lacking the capacity for large-scale disposal, this unit may have the potential for 
small disposal wells. 


2.9.2.2 COMPARISON TO OTHER OPERATORS IN BASIN 
Although disposal wells are successfully used elsewhere in the Uinta Basin, the project area has 
considerable differences in geology that limit their implementation. First, the disposal zones used 
most successfully elsewhere in the basin, such as the "Birds Nest" zone of the Green River 
Formation, do not occur in the Gasco project area or are located in formations far deeper than 
any wells proposed or drilled to date (e.g., the Entrada, Ferron, and Navajo sandstones). The only 
permeable, extensive sandstone formations suitable for injection in the project area are found in 
the Green River Formation.  


All known water disposal wells in or near the project area are used by other operators to dispose 
of only produced Green River Formation water into depleted areas of the Green River 
Formation. These wells are primarily converted oil wells that are either depleted or produced 
with a high water cut, making them good candidates for disposal wells. In addition, these wells 
do not experience the problems associated with incompatible waters, which are described in 
detail below. Operators in the Gate Canyon area (in the southwestern part of the project area) use 
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evaporation facilities for their water disposal, which also involves the disposal of mixed waters 
from a variety of deeper formations. 


2.9.2.3 ASSESSMENT OF SUITABILITY OF WATER CHEMISTRY FOR DISPOSAL 
Despite the proponent's readiness to use disposal wells in lieu of evaporation pits, there are 
several other factors that make such use entirely speculative at this time. In addition to a lack of 
suitable disposal reservoirs, producing formations in the project area produce waters with high 
levels of dissolved solids. Produced water from the alternatives considered by this EIS would be 
predominantly Mesaverde, Blackhawk, and Wasatch Formation water that has a very high 
scaling tendency as well as total dissolved solids (TDS) in excess of 50,000 parts per million 
(ppm). Waters from these formations are incompatible, and form heavy precipitates when mixed. 
Gasco's water quality testing data for the two major scaling constituents in disposed water from 
current wells in the project area are shown in Table 2-8 below. 


Table 2-8.  Project Area Average Produced Water Scaling Constituents 
 Calcite Siderite 


Saturation Index* 45.90 157.10 
Momentary Excess** (lbs/1,000 barrels) 3.54 1.70 
*The Saturation Index is calculated for each mineral species independently and is a measure of the degree of supersaturation 


(driving force for precipitation) under the conditions modeled. This value ranges from 0 to infinity with 1.0 representing a 
condition of equilibrium where scale will neither dissolve nor precipitate. Values less than 1.0 are undersaturated and values 
greater than 1.0 are supersaturated. The scale is logarithmic, i.e., a Saturation Index of 3 is 10 times more saturated than a 
value of 2.  


**The Momentary Excess is a measure of how much scale would have to precipitate to bring the system back to a non-scaling 
condition. This value ranges from negative (dissolving) infinity to positive (precipitating) infinity. The Momentary Excess 
represents the amount of scale possible while the Saturation Level represents the probability that scale will form. 


 


Although unconfirmed by a water compatibility study, the high concentration and momentary 
excess of these constituents increase the risk that subsurface disposal of these waters could result 
in scale within wellbores and/or affect disposal formation porosity. In its ongoing production 
operations (within the same formations proposed for production in this EIS), Gasco has found 
that it is necessary to pump scale inhibitors in fracture treatments. This has been of limited 
effectiveness, and the wells have generally scaled off if waters from various formations are 
mixed together. In response, Gasco has been forced to insert a capillary string next to the 
production tubing so that scale inhibitors can be pumped continuously to the bottom of the wells 
to provide scale protection throughout the wellbore. Gasco has been unable to dispose of its 
water through other operators' disposal wells due to the owners' concerns that precipitate would 
plug the accepting formations. A future water compatibility study may be helpful as Gasco 
continues to develop water treatment and disposal methods, and those technologies evolve. 
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2.9.3 COMPLETE RELIANCE ON BURIED PIPELINES AND CENTRALIZED TANK 
BATTERIES 


An alternative that proposed burying all pipelines and centralizing all produced water and 
condensate tank facilities was considered, but was eliminated from further analysis because its 
implementation and effectiveness in reducing impacts on a project-wide basis are speculative at 
this time due to numerous site-specific variables. These factors include the nature of the 
landscape (i.e., landforms, vegetation, and existing structures), local geology and soils, well 
spacing, and the use of existing roads versus the need to construct new roads. Burying pipelines 
and centralizing tank batteries, as a means of reducing overall environmental impact, will 
therefore be determined on a site-specific basis since the factors above will be better defined and 
understood for each particular site. As explained below, these measures will be included as 
BMPs based on site-specific conditions and on-site review.  


Gas collector lines are typically steel lines that are 4–8 inches in diameter, and main gas 
transmissions lines are typically steel lines that are 16–20 inches in diameter. Although burying 
gas lines would potentially reduce the adverse impacts to some resources (i.e., visual resources, 
vehicle access, some wildlife, and human health and safety) in some locations, it would increase 
adverse impacts to other resources in other locations.  


In some cases, the impacts from burying pipelines would be greater in severity or extent, or 
would persist longer, than those impacts resulting from the surface placement of pipelines. 
Although rock saws can be used to cut through rocky soils and bedrock to bury pipelines, such 
excavation would result in a substantial amount of additional surface and subsurface disturbance, 
particularly in those areas where placement within the roadway would not be feasible due to 
operational constrains, or where the roadway itself would cause minimal surface disturbance 
because it is constructed to the minimum allowable standards (i.e., a small two-track access road 
with minimal grading).  


If trench backfilling were conducted in areas where subsurface material was a different color or 
texture than surface material, then it is likely that color and linear visual contrasts would be 
created on the landscape and would likely persist well beyond the typical disturbance from a 
surface pipeline. Extremely shallow soils of less than 10 inches to bedrock occur on about 36% 
of the project area, or 75,059 acres (NRCS 2006). However, soils data for the project area do not 
document divisions in soil depth greater than 10 inches. Given that over 1/3 of the project area 
has soils less 10 inches deep, it is likely that a far larger area has soils over 10 inches deep, but 
shallower than the frost line. These areas would therefore require a rock saw for pipeline burial 
and be at risk for poor reclamation. Once disturbed, shallow soils over bedrock are not conducive 
to vegetation reestablishment and are therefore prone to wind and water erosion. Further, where 
pipeline burial increased the percentage of coarse fragments in the soil, the reclamation potential 
of the disturbed area would be reduced due to a limited water-holding capacity. Both of these 
factors would limit the reclamation potential of areas where pipelines were buried and result in 
long-term, adverse impacts to the landscape, to soils, and to vegetation.  


Because surface pipelines are typically assembled on existing roads and placed to the side of the 
road, they generally create roadside surface disturbances of less than 10 feet wide during their 
placement and removal. Therefore, the primary long-term impacts of surface pipeline placement 
would be to visual resources (from color and line contrasts) and limitations on off-highway 
vehicle (OHV) travel opportunities, rather than physical disturbance of the ground surface. In 
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comparison, trenched and buried pipelines that could not be placed in disturbed roadways would 
produce a greater area of surface disturbance because of the disturbances caused by trenching 
and pipeline laying equipment, as well as the severity of disturbances described above. 
Resources that would potentially be more adversely impacted by pipeline burial (when compared 
to surface placement) would include vegetation, soils, water quality, cultural resources, 
paleontological resources, geological and mineral resources, special status plants and animal 
habitat, and wildlife habitat. Where visible impacts from buried pipelines persisted beyond the 
life of the project due to disturbed geological formations or impeded reclamation, visual 
resources would also be more adversely affected in the long term. 


As discussed for pipeline burial, the centralization of water and condensate tank facilities 
throughout the proposed project area would increase the level of adverse impacts to some 
resources. Because collection pipelines from the wellhead to central condensate tanks carry high 
levels of water and condensate, they must be buried to prevent plugging and freezing at wellhead 
spacing greater than 20 acres. Therefore, centralization of these facilities would require a great 
deal of buried pipelines to be constructed, resulting in the same environmental impacts described 
above for buried pipelines. In addition, centralized facilities would require additional leveling 
and grading. Because the well pads associated with the central facility may not be reduced 
proportionally due to the area required for drilling, workover, and recompletion equipment, the 
centralization of tank facilities would not always result in a decrease in the total area of surface 
disturbance.  


Where determined to be appropriate, effective, and feasible within the proposed project area, 
burying pipelines and centralizing tank facilities would be applied as BMPs to reduce 
environmental impacts under all alternatives (see Section 2.2.9.1). The site-specific application 
of these BMPs would depend upon a number of factors, including the nature of the landscape 
(i.e., landforms, vegetation, and existing structures), local geology and soils, well spacing, the 
use of existing roads versus the need to construct new roads, and the presence of sensitive 
resources that may be adversely or beneficially affected by either of these BMP measures. 


2.10 SUMMARY OF IMPACTS 
Table 2-9 summarizes the impacts that would occur under each alternative. A full analysis of the 
impacts under each alternative is provided in Chapter 4. 
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Table 2-9.  Summary of Impacts 
Resource Alternative A 


(Proposed Action) 
Alternative B 


(Reduced) 
Alternative C 


(Full) 
Alternative D 
(No Action) 


Alternative E 
(Directional) 


Alternative F  
(Agency Preferred) 


AIR QUALITY 
Air Quality Under the Proposed Action, up to 


1,491 wells and associated 
infrastructure are expected for the 
life of the project. All predicted 
criteria pollutant concentrations 
would remain below the National 
Ambient Air Quality Standards 
(NAAQS), but predicted particulate 
matter (PM10) concentrations would 
be above prevention of significant 
deterioration (PSD) Class II 
increments. The maximum PM10 
impacts result from truck traffic, and 
as PSD increments do not apply to 
mobile sources, PSD Class II 
increments are not exceeded by 
Alternative A.  
Implementation would cause 
increases in hazardous air pollutant 
(HAP) concentrations. None of the 
predicted HAP levels exceed the 
Toxic Screening Levels for the 
State of Utah for any of the 
alternatives. Project greenhouse 
gas (GHG) development emissions 
would be 74,727 tons per year 
carbon dioxide equivalent (CO2e). 
GHG emissions from project 
operations would be 532,305 tons 
per year CO2e. 


Under this alternative, up to 1,114 
wells and associated infrastructure 
are expected for the life of the project. 
All predicted criteria pollutant 
concentrations remain below the 
NAAQS, but predicted PM10 
concentrations would be above the 
PSD Class II increments. The 
maximum PM10 impacts result from 
truck traffic, and as PSD increments 
do not apply to mobile sources, PSD 
Class II increments are not exceeded 
by Alternative B. 
Implementation would cause 
increases in HAP concentrations. 
None of the predicted HAP levels 
exceed the Toxic Screening Levels 
for the State of Utah for any of the 
alternatives. Project GHG 
development emissions would be 
59,153 tons per year CO2e. GHG 
emissions from project operations 
would be 389,673 tons per year 
CO2e. 


Under this alternative, up to 1,887 wells and 
associated infrastructure are expected for 
the life of the project. Predicted PM10 
concentrations exceed the NAAQS and 
would be above the PSD Class II 
increments. The maximum PM10 impacts 
result from truck traffic, and as PSD 
increments do not apply to mobile sources, 
PSD Class II increments are not exceeded 
by Alternative C.  
Implementation would cause increases in 
HAP concentrations. None of the predicted 
HAP levels exceed the Toxic Screening 
Levels for the State of Utah for any of the 
alternatives. Project GHG development 
emissions would be 82,185 tons per year 
CO2e. GHG emissions from project 
operations would be 660,299 tons per year 
CO2e. 


Under the No Action Alternative, up 
to 368 wells and associated 
infrastructure are expected for the 
life of the project. All predicted 
criteria pollutant concentrations 
remain below the NAAQS. Predicted 
PM10 concentrations are below the 
NAAQS and the PSD Class II 
increments. 
Implementation would cause 
increases in HAP concentrations. 
None of the predicted HAP levels 
exceed the Toxic Screening Levels 
for the State of Utah for any of the 
alternatives. GHG emissions would 
be tons per year 30,991 CO2e. GHG 
emissions from project operations 
would be 129,267 tons per year 
CO2e. 


Under this alternative, up to 1,114 
wells and associated infrastructure 
are expected for the life of the 
project. Alternative E impacts are 
the same as Alternative B because 
the number of wells is the same for 
both alternatives. 
Implementation would cause 
increases in HAP concentrations. 
None of the predicted HAP levels 
exceed the Toxic Screening Levels 
for the State of Utah for any of the 
alternatives. GHG emissions would 
be 98,100 tons per year CO2e. 
GHG emissions from project 
operations would be 389,673 tons 
per year CO2e. 


Under this alternative, up to 1,298 
wells and associated infrastructure 
are expected for the life of the 
project. Impacts under this alternative 
are assumed to be equal to or less 
than impacts from Alternative A.  All 
predicted criteria pollutant 
concentrations would remain below 
the NAAQS, but predicted PM10 
concentrations would be above the 
PSD Class II increments. The 
maximum PM10 impacts would result 
from truck traffic, and because PSD 
increments do not apply to mobile 
sources, PSD Class II increments 
would not be exceeded under 
Alternative F.  
Implementation would cause 
increases in HAP concentrations. 
None of the predicted pollutant levels 
exceed the Toxic Screening Levels 
for the State of Utah for any of the 
alternatives. Project GHG 
development emissions would be 
74,727 tons per year CO2e. GHG 
emissions from project operations 
would be 557,276 tons per year 
CO2e. 


CULTURAL RESOURCES 
Direct Impacts 
from Surface 
Disturbance 


Approximately 1,358 acres of 
surface disturbance in high 
probability zones and 6,226 acres 
in low probability zones would result 
in increased risk of adverse effects 
to cultural resources, although this 
risk would be largely mitigated by 
applicant-committed measures.  
No acres of surface disturbance 
would occur below the rim of Nine 
Mile Canyon. 


Impacts would be similar to those 
described under the Proposed Action, 
but would impact 1,124 acres in high 
probability zones and 4,562 acres in 
low probability areas.  
No wells would occur below the rim of 
Nine Mile Canyon; however there 
would be 17 acres of surface 
disturbance below the rim of Nine 
Mile Canyon due to roads or 
pipelines. 


Impacts would be similar to those described 
under the Proposed Action, but would 
impact 1,936 acres in high probability zones 
and 8,045 acres in low probability areas. 
562 acres of surface disturbance would 
occur below the rim of Nine Mile Canyon. 


Impacts would be similar to those 
described under the Proposed 
Action, but would impact 613 acres 
in high probability zones and 1,442 
acres in low probability areas. 
No development would occur below 
the rim of Nine Mile Canyon and 
there would be no surface 
disturbance due to roads or 
pipelines. 


Impacts would be similar to those 
described under the Proposed 
Action, but would impact 429 acres 
in high probability zones and 1,745 
acres in low probability areas. 
No well development would occur 
below the rim of Nine Mile Canyon; 
however, there would be 9 acres of 
surface disturbance within Nine 
Mile Canyon due to roads or 
pipelines. 


Impacts would be similar to those 
described under the Proposed 
Action, but would impact 657 acres in 
high probability zones and 2,944 
acres in low probability areas. No 
well development would occur below 
the rim of Nine Mile Canyon, and 
there would be no surface 
disturbance due to roads or 
pipelines.  
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Table 2-9.  Summary of Impacts 
Resource Alternative A 


(Proposed Action) 
Alternative B 


(Reduced) 
Alternative C 


(Full) 
Alternative D 
(No Action) 


Alternative E 
(Directional) 


Alternative F  
(Agency Preferred) 


Indirect Effects 
of New Roads 
and Increased 
Access 


Approximately 60 miles of roads in 
high probability zones and 266 
miles in low probability zones would 
be developed. 
No miles of roads would be 
developed below the rim of Nine 
Mile Canyon. 


Impacts would be similar to those 
described under the Proposed Action, 
but would involve the development of 
60 miles of roads in high probability 
zones and 214 miles of roads in low 
probability areas. 2 miles of roads 
would be below the rim of Nine Mile 
Canyon. 


Impacts would be similar to those described 
under the Proposed Action, but would 
involve the development of 116 miles of 
roads in high probability zones and 421 
miles of roads in low probability areas. 
37 miles of roads would be developed below 
the rim of Nine Mile Canyon. 


Impacts would be similar to those 
described under the Proposed 
Action, but would involve the 
development of 25 miles of roads in 
high probability zones and 47 miles 
of roads in low probability areas. No 
roads would be developed below the 
rim of Nine Mile Canyon. 


Impacts would be similar to those 
described under the Proposed 
Action, but would involve the 
development of 24 miles of roads 
in high probability zones and 82 
miles of roads in low probability 
areas. 
One mile of road would be 
developed below the rim of Nine 
Mile Canyon. 


Impacts would be similar to those 
described under the Proposed 
Action, but would involve the 
development of 40 miles of roads in 
high probability zones, and 157 miles 
of roads in low probability areas. No 
miles of road would be developed 
below the rim of Nine Mile Canyon.  


GEOLOGY AND MINERALS 
Geology and 
Minerals 


Direct, adverse impacts to geology 
and mineral resources would occur 
from the development of 1,491 
wells, but would be minor because 
of the limited number of acres 
impacted by well development 
activities on oil shale, gilsonite, tar 
sands, locatable minerals, and 
salable minerals. Impacts to 
surface resources include reduced 
access and surface disturbance. 
Impacts to subsurface resources 
include potential contamination of 
the resource from drilling fluids and 
physical obstructions from well 
casings. 
Approximately1. 57 trillion cubic 
feet (Tcf) of natural gas would be 
extracted over the life of the project, 
decreasing the presumed total 
available reserves of the Uinta 
Basin by approximately 7.1%, and 
6,213 acres open to oil and gas 
leasing would be disturbed. 


Impacts would be of the same nature 
as those described for the Proposed 
Action, but would result from 1,114 
wells. 
Approximately 1.17 Tcf (5.3% of total 
reserves in the Uinta Basin) of natural 
gas would be extracted over the life of 
the project, and 4,475 acres open to 
oil and gas leasing would be 
disturbed. 


Impacts would be of the same nature as 
those described for the Proposed Action, but 
would result from 1,887 wells. 
Approximately 1.99 Tcf (9.0% of total 
reserves in the Uinta Basin) of natural gas 
would be extracted over the life of the 
project, and 8,423 acres open to oil and gas 
leasing would be disturbed. 


Impacts would be of the same 
nature as those described for the 
Proposed Action, but would result 
from 368 wells. 
Approximately 0.4 0.39 Tcf (1.8% of 
total reserves in the Uinta Basin) of 
natural gas would be extracted over 
the life of the project, and 1,535 
acres open to oil and gas leasing 
would be disturbed. 


Impacts would be of the same 
nature as those described for the 
Proposed Action, but would result 
from 1,114 wells on 328 well pads. 
Approximately 1.17 Tcf (5.3% of 
total reserves in the Uinta Basin) of 
natural gas would be extracted 
over the life of the project, and 
1,737 acres open to oil and gas 
leasing would be disturbed. 


Impacts would be of the same nature 
as those described for the Proposed 
Action, but would result from 1,298 
wells on 575 well pads. 
Approximately 1.37 Tcf (6.2% of total 
reserves in the Uinta Basin) of 
natural gas would be extracted over 
the life of the project, and 2,971 
acres open to oil and gas leasing 
would be disturbed.  


LAND USE AND TRANSPORTATION 
New Roads and 
Increased 
Access 


The Proposed Action would add 
approximately 325 miles of new 
roads within the project area, 
resulting in increased maintenance 
needs, as well as an increased risk 
of accidents and wildlife collisions. 
There would be a long-term 
beneficial impact of expanded 
access to parts of the project area 
for resource extraction activities, 
livestock grazing, and recreational 
activities. 


Impacts would be similar to those 
described under the Proposed Action, 
but would occur over approximately 
274 miles of new roads. 


Impacts would be similar to those described 
under the Proposed Action, but would occur 
over approximately 526 miles of new roads. 


Impacts would be similar to those 
described under the Proposed 
Action, but would occur over 
approximately 72 miles of new 
roads. 


Impacts would be similar to those 
described under the Proposed 
Action, but would occur over 
approximately 106 miles of new 
roads. 


Impacts would be similar to those 
described under the Proposed 
Action, but would occur over 
approximately 198 miles of new 
roads. 
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Table 2-9.  Summary of Impacts 
Resource Alternative A 


(Proposed Action) 
Alternative B 


(Reduced) 
Alternative C 


(Full) 
Alternative D 
(No Action) 


Alternative E 
(Directional) 


Alternative F  
(Agency Preferred) 


Traffic A maximum of 385 vehicles per day 
would be expected to make trips 
within and to the project area, with 
corresponding localized delays and 
increased risk of accidents and 
wildlife collisions. 
Up to 385 vehicles/day (100% of 
max. project traffic) would travel on 
Hwy 40, a 4.9% increase over 2009 
average daily traffic volume on 
Hwy. 40. 
The Nine Mile Canyon Backcountry 
Byway would experience no project 
traffic below the rim of Nine Mile 
Canyon. Above the rim, Nine Mile 
Canyon Backcountry Byway would 
experience the following:  
 Up to 12 additional 


vehicles/day (3% of max. 
project traffic) between Gate 
Canyon/ Wrinkle Road  and the 
Gate Canyon upper bench.  


 Up to 119 additional 
vehicles/day (31% of max. 
project traffic) between Gate 
Canyon and the Sand Wash 
Road.  


 Up to 385 additional 
vehicles/day (100% of max. 
project traffic) between Sand 
Wash Road and Highway 40. 


Sand Wash Road segments would 
experience the following:  
 Up to 265 additional 


vehicles/day (69% of max. 
project traffic) between Wells 
Draw Road and Eightmile Flat 
Road. 


 Between 27 and 142 additional 
vehicles/day (8%–37% of max. 
project traffic) between 
Eightmile Flat Road and 
Wrinkle Road.  


 No traffic between Wrinkle 
Road and the Green River. 


Impacts would be similar to those 
described under the Proposed Action, 
but Alternative B would have a 
maximum of 375 vehicles per day:  
Up to 375 additional vehicles/day 
(100% of project traffic) would travel 
on Highway 40, a 4.8% increase in 
traffic volume over 2009 daily 
averages.  
The Nine Mile Canyon Backcountry 
Byway would experience no project 
traffic below the rim of Nine Mile 
Canyon. Above the rim, Nine Mile 
Canyon Backcountry Byway would 
experience the following: 
 Up to 11 additional vehicles/day 


(3% of max. project traffic) 
between Gate Canyon/ Wrinkle 
Road  and the Gate Canyon 
upper bench.  


 Up to 116 vehicles/day (31% of 
max. project traffic) between 
Gate Canyon and Sand Wash 
Road. 


 Up to 375 vehicles/day (100% of 
project traffic) would travel 
between Sand Wash Road and 
Highway 40. 


Sand Wash Road segments would 
experience the following:  
 Up to 259 vehicles/day (69% of 


project traffic) between the Wells 
Draw Road intersection and 
Eightmile Flat Road.  


 Between 15 and 135 
vehicles/day (4%–36% of project 
traffic) between Eightmile Flat 
Road and Wrinkle Road. 


 No traffic between Wrinkle Road 
and the Green River. 


Impacts would be similar to those described 
under Proposed Action, but Alternative C 
would have a maximum of 487 vehicles per 
day: 
Up to 487 additional vehicles/day (100% of 
project traffic) would travel on Highway 40, a 
6.2% increase in traffic volume over 2009 
daily averages.  
The Nine Mile Canyon Backcountry Byway 
would experience slightly increased project 
traffic below the rim of Nine Mile Canyon:  
 Up to one vehicle/day (0.1% of max. 


project traffic) on Franks Road–Nine 
Mile Canyon Road to the east of Franks 
Road. 


 Up to 12 vehicles/day (0.6% of max. 
project traffic) on Nine Mile Canyon 
Road from Gate Canyon Road to the 
west. 


 Up to 18 vehicle/day (1% of max. 
project traffic) on Gate Canyon 
Road/Gate Canyon Upper Bench to 
Nine Mile Canyon Road. 


Above the rim, Nine Mile Canyon 
Backcountry Byway would experience the 
following:  
 Up to 15 additional vehicles/day (3% of 


max. project traffic) between Gate 
Canyon/ Wrinkle Road  and the Gate 
Canyon upper bench.  


 Up to 175 vehicles/day (36% of project 
traffic) between Gate Canyon and the 
Sand Wash Road. 


 Up to 487 vehicles/day (100% of project 
traffic) between Sand Wash Road and 
Highway 40. 


Sand Wash Road segments would 
experience the following:  
 Up to 312 vehicles/day (64% of project 


traffic) between the Wells Draw Road 
intersection and Eightmile Flat Road. 


 Between 44 and 141 vehicles/day (9%–
29% of project traffic) between 
Eightmile Flat Road and Wrinkle Road. 


 No traffic between Wrinkle Road and 
the Green River.  


Impacts would be similar to those 
described under Proposed Action, 
but the No Action Alternative would 
have a maximum of 95 vehicles per 
day: 
Up to 95 additional vehicles/day 
(100% of max. project traffic) would 
travel on Highway 40, a 1.2% 
increase in traffic volume over 2009 
daily averages.  
 The Nine Mile Canyon 


Backcountry Byway would 
experience no project traffic 
below the rim of Nine Mile 
Canyon. Above the rim, Nine 
Mile Canyon Backcountry 
Byway would experience the 
following:   


 Up to one additional vehicle/day 
(1% of max. project traffic) 
between Gate Canyon/ Wrinkle 
Road and the Gate Canyon 
upper bench.  


 Up to 26 vehicles/day (27% of 
max. daily project traffic) 
between Gate Canyon and 
Sand Wash Road. 


 Up to 95 vehicles/day (100% of 
project traffic) would travel 
between Sand Wash Road and 
Highway 40. 


 Sand Wash Road segments 
would experience the following:  


 Up to 69 vehicles/day (73% of 
project traffic) between the 
Wells Draw Road intersection 
and Eightmile Flat Road.  


 Between 4 and 14 vehicles/day 
(4%–15% of project traffic) 
would travel between the Eight 
Mile Flat Road and Wrinkle 
Road.  


 No traffic between Wrinkle Road 
and the Green River. 


Same as Alternative B, except 
approximately 1.4% fewer vehicle 
trips would be required on all road 
segments due to the slightly fewer 
vehicles required for well pad 
construction and reclamation.  


Impacts would be similar to those 
described under the Proposed 
Action, but Alternative F would have 
a maximum of 351 vehicles per day.  
Up to 351 additional vehicles/ day 
(100% of max. project traffic) would 
travel on Highway 40, a 4.5% 
increase over 2009 daily averages. 
The Nine Mile Canyon Backcountry 
Byway would experience no project 
traffic below the rim of Nine Mile 
Canyon. Above the rim, Nine Mile 
Canyon Backcountry Byway would 
experience the following: 
 Up to 11 additional vehicles/day 


(3% of max. project traffic) 
between Gate Canyon/ Wrinkle 
Road and the Gate Canyon 
upper bench.  


 Up to 116 vehicles/day (33% of 
max. project traffic) would travel 
between Gate Canyon and Sand 
Wash Road.  


 Up to 351 vehicles/day (100% of 
project traffic) would travel 
between Sand Wash Road and 
Highway 40. 


Sand Wash Road segments would 
experience the following:  
 Up to 235 additional 


vehicles/day (67% of max. 
project traffic) would travel south 
of the Wells Draw Road.  


 Between 28 and 144 additional 
vehicles/day (8%–41% of max. 
project traffic) would travel 
between Eight Mile Flat Road 
and Wrinkle Road.  
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Table 2-9.  Summary of Impacts 
Resource Alternative A 


(Proposed Action) 
Alternative B 


(Reduced) 
Alternative C 


(Full) 
Alternative D 
(No Action) 


Alternative E 
(Directional) 


Alternative F  
(Agency Preferred) 


LIVESTOCK MANAGEMENT 
Livestock Direct, adverse impacts to livestock 


under the Proposed Action would 
include the potential reduction in 
forage by 740 total Animal Unit 
Months (AUMs) (1.6% total 
adjudicated AUMs) and increased 
risk of livestock collisions due to the 
325 new miles of road. Indirect 
impacts could include reduced 
forage palatability or loss of forage 
due to noxious weeds and 
increased dust from construction 
activities. 


Impacts would be similar to those 
described under the Proposed Action. 
However, there would be 274 miles of 
roads and 554 impacted AUMs 
(1.2%), which would result in greater 
impacts than the No Action 
Alternative. 


Impacts would be similar to those described 
under the Proposed Action. However, there 
would be 526 miles of roads and 972 
impacted AUMs (2.1%), which would result 
in greater impacts than the No Action 
Alternative. 


Impacts would be similar to those 
described under the Proposed 
Action However, there would be 72 
miles of roads and 200 impacted 
AUMs (0.4%), which would result in 
fewer impacts than any of the other 
alternatives. 


Impacts would be similar to those 
described under the Proposed 
Action. However, there would be 
106 miles of roads and 219 
impacted AUMs (0.5%), which 
would result in slightly greater 
impacts than the No Action 
Alternative. 


Impacts would be similar to those 
described under the Proposed 
Action. However, there would be 198 
miles of roads and 369 impacted 
AUMs (0.8%), which would result in 
greater impacts than the No Action 
Alternative.  


PALEONTOLOGICAL RESOURCES 
Paleontological 
Resources 


Adverse direct impacts would 
include an increased risk of 
destruction of fossils during ground-
disturbing activities. Beneficial 
impacts may also result from the 
unearthing of fossils during ground-
disturbing activities. Surface 
disturbance would occur on: 
Condition 1: 6,906 acres (3.6%) 
Condition 3: 678 acres (3.9%) 
PFYC Class 2: 678 acres (3.9%) 
PFYC Class 5: 6,906 acres (3.6%) 


Impacts would be of the same in 
nature as described for the Proposed 
Action, but would occur over: 
Condition 1: 5,213 acres (2.8%) 
Condition 3: 472 acres (2.7%) 
PFYC Class 2: 472 acres (2.7%) 
PFYC Class 5: 5,213 acres (2.8%) 


Impacts would be the same in nature as the 
Proposed Action, but differ in magnitude 
based on acres of surface disturbance. 
Condition 1: 8,911 acres (4.7%) 
Condition 3: 1,067 acres (6.1%) 
PFYC Class 2: 1,067 acres (6.1%) 
PFYC Class 5: 8,911 acres (4.7%) 


Impacts would be the same in nature 
as the Proposed Action but, differ in 
magnitude based on acres of 
surface disturbance. 
Condition 1: 1,748 acres (0.9%) 
Condition 3: 308 acres (1.8%) 
PFYC Class 2: 308 acres (1.8%) 
PFYC Class 5: 1,748 acres (0.9%) 


Impacts would be the same in 
nature as the Proposed Action, but 
differ in magnitude based on acres 
of surface disturbance. 
Condition 1: 1,902 acres (1.0%) 
Condition 3: 272 acres (1.6%) 
PFYC Class 2: 272 acres (1.6%) 
PFYC Class 5: 1,902 acres (1.0%) 


Impacts would be the same in nature 
as the Proposed Action, but differ in 
acres of surface disturbance. 
Condition 1: 3,367 acres (1.8%) 
Condition 3: 234 acres (1.3%) 
PFYC Class 2: 234 acres (1.3%) 
PFYC Class 5: 3,367 acres (1.8%) 


Paleontological 
Resources 


Greater access for illegal fossil 
collection would occur due to 325 
miles of new roads. 


Greater access for illegal fossil 
collection would occur due to 274 
miles of new roads. 


Greater access for illegal fossil collection 
would occur due to 526 miles of new roads. 


Greater access for illegal fossil 
collection would occur due to 72 
miles of new roads. 


Greater access for illegal fossil 
collection would occur due to 106 
miles of new roads. 


Greater access for illegal fossil 
collection would occur due to 198 
miles of new roads. 


RECREATION 
General Short-term adverse effects on 


recreation due to increased noise 
levels of up to 88 decibels (dBA) at 
50 feet during construction.  
Long-term adverse impacts to 
recreational opportunities due to the 
direct conversion of 5,880 acres of 
land to well pads, evaporation 
facilities, roads, and pipelines.  
Long-term beneficial effects to 
some recreation (particularly 
motorized and mechanized) due to 
325 miles of new OHV roads 
providing increased recreational 
access. 


Impacts would be the same as the 
Proposed Action, but would result 
from the following: 
4,390 acres of disturbance 
274 miles of new OHV roads 


Impacts would be the same as the 
Proposed Action, but would result from the 
following: 
7,442 acres of disturbance 
526 miles of new OHV roads 


Impacts would be the same as the 
Proposed Action, but would result 
from the following: 
1,455 acres of disturbance 
72 miles of new OHV roads 


Impacts would be the same as the 
Proposed Action, but would result 
from the following: 
1,527 acres of disturbance 
106 miles of new OHV roads 


Impacts would be the same as the 
Proposed Action, but would result 
from the following: 
2,501 acres of disturbance 
198 miles of new OHV roads 
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(Proposed Action) 
Alternative B 


(Reduced) 
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Alternative E 
(Directional) 


Alternative F  
(Agency Preferred) 


Nine Mile 
Canyon SRMA 


Long-term adverse impacts to 
recreation from the development of 
146 wells and direct conversion of 
792 acres (1.8% of SRMA) to well 
pads, roads, and pipelines within 
the SRMA. Long-term beneficial 
effects from 46 miles of new roads 
allowing for increased access and 
recreational opportunities within the 
Nine Mile Canyon SRMA. 


Impacts would be of the same as the 
Proposed Action, but would result 
from the following: 
43 wells 
32 miles of new roads 
283 acres of disturbance within 
0.6% of Nine Mile Canyon SRMA  


Impacts would be the same as the 
Proposed Action, but would result from the 
following: 
182 wells 
79 miles of new roads 
1,114 acres of disturbance within 
2.5% of Nine Mile Canyon SRMA  


Impacts would be the same as the 
Proposed Action, but would result 
from the following: 
17 wells 
5 miles of new roads 
104 acres of disturbance within 
0.2% of Nine Mile Canyon SRMA  


Impacts would be the same as the 
Proposed Action, but would result 
from the following: 
14 wells  
7 miles of new roads 
107 acres of disturbance within 
0.2% of Nine Mile Canyon SRMA 


Impacts would be the same as the 
Proposed Action, but would result 
from the following: 
134 wells (78 well pads) 
31 miles of new roads 
491 acres of disturbance within 1.1% 
of Nine Mile Canyon SRMA 


Extensive 
Recreation 
Management 
Area (ERMA) 


Within the area of the ERMA that 
provides opportunities for primitive 
recreation, 729 acres would be 
directly impacted; 15,173 acres 
would be within 0.5 mile of direct 
disturbance; and 5,742 acres would 
be segregated into parcels of less 
than 5,000 acres. 


Within the area of the ERMA that 
provides opportunities for primitive 
recreation, 6 acres would be directly 
impacted; 7,009 acres would be 
within 0.5 mile of direct disturbance; 
and 8 acres would be segregated into 
parcels of less than 5,000 acres. 


Within the area of the ERMA that provides 
opportunities for primitive recreation, 533 
acres would be directly impacted; 17,905 
acres would be within 0.5 mile of direct 
disturbance; and 8,894 acres would be 
segregated into parcels of less than 5,000 
acres. 


Within the area of the ERMA that 
provides opportunities for primitive 
recreation, 82 acres would be 
directly impacted; 9,700 acres would 
be within 0.5 mile of direct 
disturbance; and 3,808 acres would 
be segregated into parcels of less 
than 5,000 acres. 


Within the area of the ERMA that 
provides opportunities for primitive 
recreation, 4 acres would be 
directly impacted; 4,299 acres 
would be within 0.5 mile of direct 
disturbance; and 5 acres would be 
segregated into parcels of less 
than 5,000 acres. 


Within the area of the ERMA that 
provides opportunities for primitive 
recreation, 376 acres would be 
directly impacted; 12,105 acres 
would be within 0.5 mile of direct 
disturbance; and 5,245 acres would 
be segregated into parcels of less 
than 5,000 acres. 


River Recreation Long-term direct adverse impacts 
may result from wells visible and 
audible to river recreationists along 
the Nine Mile Creek and Green 
River corridors and large truck 
traffic on the Wrinkle and Sand 
Wash Roads. There would be no 
wells or roads visible from Nine Mile 
Creek. 11 wells and 1 mile of new 
road would be visible within the 
Green River viewshed. 


Impacts would be of the same nature 
as the Proposed Action, but would 
result from the following: 
No wells and no miles of roads in the 
Nine Mile viewshed. 
15 wells and 3 miles of new roads in 
the Green River viewshed. 


Impacts would be of the same nature as the 
Proposed Action, but would result from the 
following: 
12 wells and 3 miles of roads in the Nine 
Mile viewshed. 
26 wells and 5 miles of new roads in the 
Green River viewshed. 


Impacts would be of the same 
nature as the Proposed Action, but 
would result from the following: 
No wells and no miles of roads in the 
Nine Mile viewshed. 
11 wells and 2 miles of new roads in 
the Green River viewshed. 


Impacts would be of the same 
nature as the Proposed Action, but 
would result from the following: 
No wells and no miles of roads in 
the Nine Mile viewshed. 
4 wells and 1 mile of new roads in 
the Green River viewshed. 


Impacts would be of the same nature 
as the Proposed Action, but would 
result from the following: 
No wells and no miles of roads in the 
Nine Mile viewshed. 
No wells and 1 mile of new roads in 
the Green River viewshed.  


Hunting Long-term direct beneficial effects 
from expanded road network (325 
miles) allowing increased access to 
hunting grounds. Long-term indirect 
adverse impacts to hunters from 
reduced elk and deer habitat, 
habitat fragmentation,  lower forage 
productivity, noise, and persistent 
human presence  (see Chapter 4, 
Wildlife section).  


Impacts would be the same as the 
Proposed Action, but would occur due 
to 274 miles of new roads. 


Impacts would be the same as the 
Proposed Action, but would occur due to 
526 miles of new roads. 


Impacts would be the same as the 
Proposed Action, but would occur 
due to 72 miles of new roads. 


Impacts would be the same as the 
Proposed Action, but would occur 
due to 106 miles of new roads. 


Impacts would be the same as the 
Proposed Action, but would occur 
due to 198 miles of new roads.  


OHV Long-term direct adverse impacts 
to OHV users from lands being 
altered for well development and 
production facilities on 6,281 acres 
(3.5%) of lands designated as OHV 
Limited. 
Long-term beneficial effects with 
the addition of 269 miles of new 
roads in OHV Limited areas. 


Impacts would be the same as the 
Proposed Action, but would occur due 
to the following: 
4,475 acres (2.5%) of disturbance in 
lands designated as OHV Limited. 
Long-term beneficial effects with the 
addition of 188 miles of new roads in 
areas where OHV designation is 
Limited. 


Impacts would be the same as the 
Proposed Action, but would occur due to the 
following: 
8,442 acres (4.8%) of disturbance in lands 
designated as OHV Limited. 
Long-term beneficial effects with the addition 
of 371 miles of new roads in areas where 
OHV designation is Limited. 


Impacts would be the same as the 
Proposed Action, but would occur 
due to the following: 
1,534 acres (0.9%) of disturbance in 
lands designated as OHV Limited. 
Long-term beneficial effects with the 
addition of 52 miles of new roads in 
areas where OHV designation is 
Limited. 


Impacts would be the same as the 
Proposed Action, but would occur 
due to the following: 
1,737 acres (1.0%) of disturbance 
in lands designated as OHV 
Limited. 
Long-term beneficial effects with 
the addition of 83 miles of new 
roads in areas where OHV 
designation is Limited. 


Impacts would be the same as the 
Proposed Action, but would occur 
due to the following: 
2,978 acres (1.7%) of disturbance in 
lands designated as OHV Limited. 
Long-term beneficial effects with the 
addition of 162 miles of new roads in 
areas where OHV designation is 
Limited. 







Gasco Final EIS Chapter 2. Proposed Action and Alternatives 
 2.10 Summary of Impacts 
  


2-72 


Table 2-9.  Summary of Impacts 
Resource Alternative A 


(Proposed Action) 
Alternative B 


(Reduced) 
Alternative C 


(Full) 
Alternative D 
(No Action) 


Alternative E 
(Directional) 


Alternative F  
(Agency Preferred) 


Wetlands 
Recreation 


Adverse impacts would occur due 
to disturbance of 11 acres within 
the borders of the Pariette 
Wetlands area of critical 
environmental concern (ACEC) 
from well activities. 


No surface disturbance impacts within 
Pariette Wetlands ACEC. 


Adverse impacts to recreation from 
disturbance of 4 acres within the borders of 
the Pariette Wetlands ACEC from well 
activities. 


Same Impacts as Alternative B. Same Impacts as Alternative B. Same impacts as Alternative B. 


Hiking Impacts would be adversely minor 
due to low use of the project area 
for this activity. Adverse impacts 
would occur to the wilderness 
therapy group, Second Nature, 
from the development of 231 wells 
and 58 miles of new roads (1,192 
acres of disturbance) within 3 miles 
(east and west) of Wells Draw. 


Impacts would be the same as the 
Proposed Action, due to the following 
impacts within 3 miles of Wells Draw: 
226 wells 
58 miles of new roads 
1,175 acres of disturbance 


Impacts would be the same as the 
Proposed Action, due to the following 
impacts within 3 miles of Wells Draw: 
419 wells 
100 miles of new roads 
2,184 acres of disturbance 


Impacts would be the same as the 
Proposed Action, due to the 
following impacts within 3 miles of 
Wells Draw: 
76 wells 
16 miles of new roads 
450 acres of disturbance 


Impacts would be the same as the 
Proposed Action, due to the 
following impacts within 3 miles of 
Wells Draw: 
69 wells 
29 miles of new roads 
460 acres of disturbance 


Impacts would be the same as the 
Proposed Action, due to the following 
impacts within 3 miles of Wells Draw: 
129 wells 
50 miles of new roads 
819 acres of disturbance 


SOCIOECONOMICS 
Employment and 
Revenue 


Beneficial impacts from the creation 
of approximately 227 jobs (adding 
to a 2004 non-agricultural 
workforce of 16,286) and $42 
million in revenue to the Uinta Basin 
counties throughout the life of the 
project.  


Beneficial impacts from the creation 
of approximately 170 jobs and $31.4 
million in local revenue. 


Beneficial impacts from the creation of 
approximately 257 jobs and $53.2 million in 
local revenue. 


Beneficial impacts from the creation 
of approximately 56 jobs and $10.4 
million in local revenue.  


Impacts would be to the same as 
Alternative B because the same 
number of wells is proposed 
throughout the life of the project.  


Beneficial impacts from the creation 
of approximately  
195 jobs and $36.6 million in local 
revenue.  


Public Services Impacts under the Proposed Action 
would include an increased need 
for social services and 
infrastructure. 


Impacts would be similar to the 
Proposed Action, but reduced, as 
fewer wells would be developed 
under this alternative. 


Impacts would be similar to the Proposed 
Action, but greater, as more wells would be 
developed under this alternative. 


Impacts would be similar to the 
Proposed Action, but far reduced, as 
fewer wells would be developed 
under this alternative. 


Impacts would be similar to 
Alternative B because the same 
numbers of wells is proposed 
throughout the life of the project.  


Impacts would be similar to the 
Proposed Action, but reduced 
because fewer wells would be 
developed under this alternative. 


Housing Adverse shortage of hotel 
accommodation and housing during 
”boom times”. Additionally the short 
term nature of much of the 
employment would lead to housing 
solutions not suitable for a long 
term population. 


Impacts would be similar to the 
Proposed Action, but reduced, as 
fewer wells would be developed 
under this alternative. 


Impacts would be similar to the Proposed 
Action, but greater, as more wells would be 
developed under this alternative. 


Impacts would be similar to the 
Proposed Action, but far reduced, as 
fewer wells would be developed 
under this alternative. 


Impacts would be similar to 
Alternative B because the same 
numbers of wells is proposed 
throughout the life of the project. 


Impacts would be similar to the 
Proposed Action, but reduced 
because fewer wells would be 
developed under this alternative. 
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Table 2-9.  Summary of Impacts 
Resource Alternative A 


(Proposed Action) 
Alternative B 


(Reduced) 
Alternative C 


(Full) 
Alternative D 
(No Action) 


Alternative E 
(Directional) 


Alternative F  
(Agency Preferred) 


Tourism and 
Recreation 


Tourism development would be 
adversely impacted due to the 
increased demand for short-term 
lodging competing with tourism-
related services in the Uinta Basin. 
Wilderness therapy groups would 
also be adversely impacted since 
they would have to modify their 
usage or relocate. 
Continued decreases in cultural 
and heritage tourism and 
associated revenue due to 
presence of oil and gas 
development in close proximity to 
Nine Mile Canyon.  
Potential decrease to river 
recreation above the Sand Wash 
put-in due to sights and sounds of 
oil and gas development. No 
change to Desolation Canyon 
recreation.  


Impacts would be similar to the 
Proposed Action, but reduced, as 
fewer wells would be developed 
under this alternative. 


Impacts would be similar to the Proposed 
Action, but greater, as more wells would be 
developed under this alternative. 


Impacts would be similar to the 
Proposed Action, but far reduced, as 
fewer wells would be developed 
under this alternative. 


Impacts would be similar to 
Alternative B because the same 
number of wells is proposed 
throughout the life of the project.  


Impacts would be similar to the 
Proposed Action, but reduced 
because fewer wells would be 
developed under this alternative.  


Development 
Costs and 
Return on 
Investment 


Total estimated drilling and 
completion costs would be 
$2,903,920 per well. The use of 
directional drilling as an applicant-
committed or mitigation measure 
would increase the price at which 
there would be a return on 
investment.  


Development and completion costs 
and return on investment would be 
the same per well as under the 
Proposed Action, because Alternative 
B would also be drilled vertically and 
to the same depth. 


Development and completion costs and 
return on investment would be the same per 
well as under the Proposed Action, because 
Alternative B would also be drilled vertically 
and to the same depth. 


Development and completion costs 
and return on investment would be 
the same per well as under the 
Proposed Action, because 
Alternative B would also be drilled 
vertically and to the same depth.  


The directional drilling specified 
under Alternative E would require 
an increase over the other 
alternatives in development and 
completion costs. Total drilling and 
completion costs  would be 
$3,183,146 per well (for 20-acre 
spacing offset), $3,200,741 (for 40-
acre spacing offset) or $4,002,344 
(for 160-acre spacing offset). Due 
to the higher cost of drilling a single 
well, the range of economic 
conditions under which Alternative 
E would result in a return on 
investment would be narrower than 
any other alternative.  


Development and completion costs 
for the directional drilling specified 
under Alternative F would be the 
same per well as under Alternative E. 
Some vertical drilling would also be 
conducted under this Alternative; 
vertical drilling costs would be the 
same per well as under the Proposed 
Action. The combination of 
directional and vertical drilling would 
make the project more feasible under 
certain economic conditions than 
Alternative E.  


Environmental 
Justice 


Potential for impacts to air quality, 
climate, cultural resources, 
transportation, livestock grazing, 
recreation, and socioeconomics of  
the low-income communities of 
Myton, Randlett, Fort Duchesne, 
and Whiterocks. These impacts 
would not disproportionately affect 
these communities. 


Impacts would be similar to the 
Proposed Action, but reduced, as 
fewer wells would be developed. 


Impacts would be similar to the Proposed 
Action, but greater, as more wells would be 
developed. 


Impacts would be similar to the 
Proposed Action, but reduced, as 
fewer wells would be developed. 


Impacts would be similar to the 
Proposed Action, but reduced, as 
fewer wells would be developed. 


Impacts would be similar to the 
Proposed Action, but reduced, as 
fewer wells would be developed. 
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Table 2-9.  Summary of Impacts 
Resource Alternative A 


(Proposed Action) 
Alternative B 


(Reduced) 
Alternative C 


(Full) 
Alternative D 
(No Action) 


Alternative E 
(Directional) 


Alternative F  
(Agency Preferred) 


SOILS 
Soils A total of 7,584 acres of soils would 


be disturbed, at least 75% of which 
would have at least one factor 
limiting their reclamation. The most 
highly impacted soils with restrictive 
features would be those with high 
excess sodium, alkalinity, droughty 
conditions, and poor reclamation 
potential. 


A total of 5,685 acres of soils would 
be disturbed, at least 75% of which 
would have at least one factor limiting 
their reclamation. The most highly 
impacted soils would be the same as 
under the Proposed Action. 


A total of 9,982 acres of soils would be 
disturbed, at least 76% of which would have 
at least one factor limiting their reclamation. 
The most highly impacted soils would be the 
same as under the Proposed Action. 


A total of 2,055 acres of soils would 
be disturbed, at least 86% of which 
would have at least one factor 
limiting their reclamation. The most 
highly impacted soils would be the 
same as under the Proposed Action. 


A total of 2,174 acres of soils would 
be disturbed, at least 75% of which 
would have at least one factor 
limiting their reclamation. The most 
highly impacted soils would be the 
same as under the Proposed 
Action. 


A total of 3,602 acres of soils would 
be disturbed, at least 67% of which 
would have at least one factor limiting 
their reclamation. The most highly 
impacted soils would be the same as 
under the Proposed Action.  


Biological Soils A total of 1,143 acres of pinyon-
juniper woodland and shrubland 
and 3,028 acres of sagebrush 
community types would be 
disturbed. These communities are 
associated with biological soil 
crusts. 


Approximately 974 acres of pinyon-
juniper woodland and shrubland and 
2,123 acres of sagebrush would be 
disturbed.  


Approximately 1,717 acres of pinyon-juniper 
woodland and shrubland and 3,535 acres of 
sagebrush would be disturbed. 


Approximately 278 acres of pinyon-
juniper woodland and shrubland and 
652 acres of sagebrush would be 
disturbed. 


Approximately 126 acres of pinyon-
juniper woodland and shrubland 
and 776 acres of sagebrush would 
be disturbed. 


Approximately 706 acres of pinyon-
juniper woodland and shrubland and 
1,508 acres of sagebrush would be 
disturbed.  


Erosion Potential 
and Steep 
Slopes 


Construction on slopes >30% 
would take place on approximately 
839 acres. Construction on slopes 
greater that 40% would take place 
on approximately 452 acres. 
Approximately 539,593 tons of 
excess sediment would be 
produced over the life of the project. 


Approximately 603 acres of surface 
disturbance would take place on 
slopes >30%. Approximately 276 
acres of surface disturbance would 
take place on slopes >40%.  
Approximately 531,797 tons of 
excess sediment would be produced 
over the life of the project. 


Approximately 1,125 acres of surface 
disturbance would take place on slopes 
>30%. Approximately 605 acres of surface 
disturbance would take place on slopes 
>40%.  
Approximately 682,905 tons of excess 
sediment would be produced over the life of 
the project. 


Approximately 148 acres of surface 
disturbance would take place on 
slopes >30%. Approximately 62 
acres of surface disturbance would 
take place on slopes >40%.  
Approximately 133,179 tons of 
excess sediment would be produced 
over the life of the project. 


Approximately 209 acres of surface 
disturbance would take place on 
slopes >30%. Approximately 93 
acres of surface disturbance would 
take place on slopes >40%.  
Approximately 136,382 tons of 
excess sediment would be 
produced over the life of the 
project. 


Approximately 215 acres of surface 
disturbance would take place on 
slopes >30%. Approximately 221 
acres of surface disturbance would 
take place on slopes >40%.  
Approximately 239,085 tons of 
excess sediment would be produced 
over the life of the project.  


SPECIAL DESIGNATIONS 
Pariette 
Wetlands ACEC 


A total of 74 acres within the ACEC 
(0.7% of the entire ACEC and 1.5% 
of ACEC within project area) and 
11 acres of riparian habitat would 
be disturbed. No highly erosive 
soils would be directly affected. 47 
acres within 0.25 mile of waterfowl 
habitat would be affected. 
Approximately 74 acres of potential 
habitat for Uinta Basin hookless 
cactus would be disturbed in the 
ACEC. No acres of Pariette cactus 
would be disturbed. 


A total of 2 acres within the ACEC 
would be disturbed (0.01% of the 
entire ACEC and 0.04% of ACEC 
within project area). No riparian 
habitat or highly erosive soils would 
be directly affected. 1 acre within ¼ 
mile of waterfowl habitat would be 
affected. Approximately 2 acres of 
potential habitat for Uinta Basin 
hookless cactus would be disturbed in 
the ACEC.  


A total of 26 acres within the ACEC (0.2% of 
the entire ACEC and 0.5% of ACEC within 
project area) and 4 acres of riparian habitat 
would be disturbed under this alternative. 
No highly erosive soils would be directly 
affected. 18 acres within ¼ mile of waterfowl 
habitat would be affected. Approximately 3 
acres of potential habitat for Pariette cactus 
and 25 acres of potential habitat for Uinta 
Basin hookless cactus would be disturbed in 
the ACEC.  


A total of 3 acres within the ACEC 
would be disturbed under this 
alternative (0.03% of the entire 
ACEC and 0.66% of ACEC within 
project area). No riparian habitat or 
highly erosive soils would be directly 
affected. One acre within ¼ mile of 
waterfowl habitat would be affected. 
Approximately 1 acre of potential 
habitat for Pariette cactus and 1 acre 
of potential habitat for Uinta Basin 
hookless cactus would be disturbed 
in the ACEC.  


A total of 0.4 acre within the ACEC 
would be disturbed under this 
alternative. No riparian habitat or 
highly erosive soils would be 
directly affected. No acres within ¼ 
mile of waterfowl habitat would be 
affected Approximately 0.4 acre of 
potential habitat for Uinta Basin 
hookless cactus would be 
disturbed in the ACEC. No acres of 
Pariette cactus would be disturbed. 


No acres within the ACEC would be 
disturbed under this alternative. No 
riparian habitat or highly erosive soils 
would be directly affected. No 
potential habitat for Uinta Basin 
hookless cactus would be disturbed 
in the ACEC. No acres of Pariette 
cactus would be disturbed. 
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Table 2-9.  Summary of Impacts 
Resource Alternative A 


(Proposed Action) 
Alternative B 


(Reduced) 
Alternative C 


(Full) 
Alternative D 
(No Action) 


Alternative E 
(Directional) 


Alternative F  
(Agency Preferred) 


Lower Green 
River ACEC 


A total of 45 acres would be 
disturbed under this alternative 
(0.5% of the entire ACEC and 1.4% 
of ACEC within project area). No 
riparian habitat would be directly 
affected. Due to development 
patterns, a total of 7 wells would be 
located within 0.25 mile of the river 
and 11 wells within line of sight of 
the river, which could increase 
noise and decrease wild and scenic 
qualities along the river. The 
alternative would also affect 49 
acres of potential Uinta Basin 
hookless cactus habitat and 1 acre 
within the 0.5-mile buffer around 
known raptor nests.  


A total of 38 acres would be disturbed 
under this alternative (0.4% of the 
entire ACEC and 1.2% of ACEC 
within project area). No riparian 
habitat would be directly affected. 
Due to development patterns, a total 
of 8 wells would be located within 
0.25 mile of the river and 15 wells 
within line of sight of the river, which 
could increase noise and decrease 
wild and scenic qualities along the 
river. The alternative would also affect 
40 acres of potential Uinta Basin 
hookless cactus habitat and no acres 
within the 0.5-mile buffer around 
known raptor nests.  


A total of 23 acres would be disturbed under 
this alternative (0.3% of the entire ACEC 
and 0.7% of ACEC within project area). No 
riparian habitat would be directly affected. 
Due to development patterns, a total of 3 
wells would be located within 0.25 mile of 
the river and 26 wells within line of sight of 
the river, which could increase noise and 
decrease wild and scenic qualities along the 
river. The alternative would also affect 29 
acres of potential Uinta Basin hookless 
cactus habitat and 1 acre within the 0.5-mile 
buffer around known raptor nests.  


A total of 17acres would be 
disturbed under this alternative 
(0.2% of the entire ACEC and 0.6% 
of ACEC within project area). No 
riparian habitat would be directly 
affected. Due to development 
patterns, a total of 2 wells would be 
located within 0.25 mile of the river 
and 11 wells within line of sight of 
the river, which could increase noise 
and decrease wild and scenic 
qualities along the river. The 
alternative would also affect 21 
acres of potential Uinta Basin 
hookless cactus habitat  and no 
acres within the 0.5-mile buffer 
around known raptor nests.  


A total of 13 acres would be 
disturbed under this alternative 
(0.2% of the entire ACEC and 
0.3% of ACEC within project area). 
No riparian habitat would be 
directly affected. Due to 
development patterns, a total of 3 
wells would be located within 0.25 
mile of the river and 4 wells within 
line of sight of the river, which 
could increase noise and decrease 
wild and scenic qualities along the 
river. The alternative would also 
affect 15 acres of potential Uinta 
Basin hookless cactus habitat and 
no acres within the 0.5-mile buffer 
around known raptor nests.  


No acres within the ACEC would be 
disturbed under this alternative. No 
riparian habitat would be directly 
affected.  
No wells would be situated within 
0.25 mile of the Green River. No 
wells or miles of road would be 
located within line of sight of the 
Green River.  
No potential habitat for Uinta Basin 
hookless cactus would be disturbed 
in the ACEC. No acres within the 0.5-
mile buffer around known raptor 
nests would be disturbed.  


Nine Mile 
Canyon ACEC 


A total of 844 acres would be 
disturbed under this alternative 
(1.9% of the entire ACEC and 2.4% 
of ACEC within project area). A 
total of 89 acres of high cultural 
probability would also be disturbed. 
A total of 170 wells would be 
located within 0.25 mile of the 
ACEC, which could increase noise 
and impact recreational values. No 
wells or roads will be within the line 
of sight of the creek. The alternative 
would also affect 791 acres of Uinta 
Basin hookless cactus, 27 acres of 
shrubby reed-mustard, 0.3 acre of 
Graham’s beardtongue, and 151 
acres of Untermann daisy habitat. 
The alternative would also affect 
650 acres of crucial or high priority 
of winter elk range, 438 acres of 
crucial or high priority winter deer 
range, no acres of crucial year-
round deer range, 829 acres of 
potential bighorn sheep range, and 
614 acres of crucial or high priority 
year-round antelope range.  


A total of 310 acres would be 
disturbed under this alternative (0.6% 
of the entire ACEC and 0.4% of 
ACEC within project area). A total of 
51 acres of high cultural probability 
would also be disturbed. A total of 47 
wells would be located within 0.25 
mile of the ACEC and no wells within 
line of sight of the Canyon, which 
could increase noise and impact 
recreational values. The alternative 
would also affect 281 acres of Uinta 
Basin hookless cactus, 19 acres of 
shrubby reed-mustard, 0.3 acre of 
Graham’s beardtongue, and 109 
acres of Untermann daisy habitat. 
The alternative would also affect 170 
acres of crucial or high priority of 
winter elk range, 171 acres of crucial 
or high priority winter deer range, 3 
acres of crucial year-round deer 
range, 294 acres of potential bighorn 
sheep range, and 179 acres of crucial 
or high priority year-round antelope 
range.  


A total of 1,186 acres would be disturbed 
under this alternative (2.7% of the entire 
ACEC and 3.4% of ACEC within project 
area). A total of 278 acres of high cultural 
probability would also be disturbed. A total 
of 192 wells would be located within 0.25 
mile of the ACEC and 12 wells within line of 
sight of the Canyon, which could increase 
noise and impact recreational values. The 
alternative would also affect 1,115 acres of 
Uinta Basin hookless cactus, 26 acres of 
shrubby reed-mustard, 0.3 acre of Graham’s 
beardtongue, and 219 acres of Untermann 
daisy habitat . The alternative would also 
affect 630 acres of crucial or high priority of 
winter elk range, 367 acres of crucial or high 
priority winter deer range, 28 acres of crucial 
year-round deer range, 1,163 acres of 
potential bighorn sheep range, and 597 
acres of crucial or high priority year-round 
antelope range.  


A total of 105 acres would be 
disturbed under this alternative 
(0.2% of the entire ACEC and 0.3% 
of ACEC within project area). A total 
of 18 acres of high cultural 
probability would also be disturbed. 
A total of 17 wells would be located 
within 0.25 mile of the ACEC and no 
wells within line of sight of the 
Canyon, which could increase noise 
and impact recreational values. The 
alternative would also affect 103 
acres of Uinta Basin hookless 
cactus, <1acre of shrubby reed-
mustard, no Graham’s beardtongue , 
and 27 acres of Untermann daisy 
habitat. The alternative would also 
affect 61 acres of crucial or high 
priority of winter elk range, 44 acres 
of crucial or high priority winter deer 
range, no crucial year-round deer 
range, 100 acres of potential bighorn 
sheep range, and 60 acres of crucial 
or high priority year-round antelope 
range.  


A total of 120 acres would be 
disturbed under this alternative 
(0.3% of the entire ACEC and 
0.4% of ACEC within project area). 
A total of 53 acres of high cultural 
probability would also be disturbed. 
A total of 16 wells would be located 
within 0.25 mile of the ACEC and 
no wells within line of sight of the 
Canyon, which could increase 
noise and impact recreational 
values. The alternative would also 
affect 115 acres of Uinta Basin 
hookless cactus, 9 acres of 
shrubby reed-mustard, no 
Graham’s beardtongue, and 25 
acres of Untermann daisy habitat. 
The alternative would also affect 
61 acres of crucial or high priority 
of winter elk range, 64 acres of 
crucial or high priority winter deer 
range, 2 acres of crucial year-
round deer range, 115 acres of 
potential bighorn sheep range, and 
71 acres of crucial or high priority 
year-round antelope range. 


A total of 516 acres would be 
disturbed under this alternative (1.2% 
of the entire ACEC and 1.5% of 
ACEC within the project area). A total 
of 58 acres of high cultural probability 
would also be disturbed. A total of 54 
well pads would be located within 
0.25 mile of the ACEC, and no wells 
within line of sight of the Canyon, 
which could increase noise and 
impact recreational values. This 
alternative would also affect 499 
acres of Uinta Basin hookless cactus, 
32 acres of shrubby reed-mustard, 
no Graham’s beardtongue, and 170 
acres of Untermann daisy habitat. 
This alternative would also affect 378 
acres of crucial or high-priority winter 
elk range, 271 acres of high-priority 
winter deer range, 500 acres of 
potential bighorn sheep range, and 
365 acres of crucial or high-priority 
year-round antelope range.  


Suitable Lower 
Green River 
WSR 


A total of 61 acres would be 
disturbed under this alternative. A 
total of 7 wells would be located 
within 0.25 mile of the river and 28 
wells within line of sight of the river, 
which could increase noise and 
decrease wild and scenic qualities 
along the river. 


A total of 56 acres would be disturbed 
under this alternative. A total of 8 
wells would be located within 0.25 
mile of the river and 15 wells within 
line of sight of the river, which could 
increase noise and decrease wild and 
scenic qualities along the river. 


A total of 36 acres would be disturbed under 
this alternative. A total of 3 wells would be 
located within 0.25 mile of the river and 26 
wells within line of sight of the river, which 
could increase noise and decrease wild and 
scenic qualities along the river. 


A total of 25 acres would be 
disturbed under this alternative. A 
total of 2 wells would be located 
within 0.25 mile of the river and 11 
wells within line of sight of the river, 
which could increase noise and 
decrease wild and scenic qualities 
along the river. 


A total of 14 acres would be 
disturbed under this alternative. A 
total of 3 wells would be located 
within 0.25 mile of the river and 4 
wells within line of sight of the river, 
which could increase noise and 
decrease wild and scenic qualities 
along the river. 


No acres of suitable Lower Green 
River WSR would be disturbed under 
this alternative.  
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Table 2-9.  Summary of Impacts 
Resource Alternative A 


(Proposed Action) 
Alternative B 


(Reduced) 
Alternative C 


(Full) 
Alternative D 
(No Action) 


Alternative E 
(Directional) 


Alternative F  
(Agency Preferred) 


SPECIAL STATUS SPECIES*  
Clay Reed-
mustard 


No occupied or suitable clay reed-
mustard habitat areas would be 
directly impacted by implementation 
of the Proposed Action.  


Same as the Proposed Action. Same as the Proposed Action. Same as the Proposed Action. Same as the Proposed Action. Same as the Proposed Action. 


Shrubby Reed-
mustard 


Direct disturbance of 27 acres 
(1.9%) of the Badlands Cliff 
shrubby reed-mustard habitat area, 
and indirect disturbance to 271 
acres (18.7%) of the Badlands Cliff 
shrubby reed-mustard habitat area. 
Applicant-committed measures 
would minimize direct impacts to 
occupied habitat or to individual 
plants. 


Same as Proposed Action, except 
direct disturbance of 19 acres (1.3%) 
of the Badlands Cliff shrubby reed-
mustard habitat area, and indirect 
disturbance to 174 acres (12.0%) of 
the Badlands Cliff shrubby reed-
mustard habitat area.  


Same as Proposed Action, except direct 
disturbance of 26 acres (1.8%) of the 
Badlands Cliff shrubby reed-mustard habitat 
area, and indirect disturbance to 258 
(17.8%) of the Badlands Cliff shrubby reed-
mustard habitat area. 


Same as Proposed Action, except 
disturbance of <0.1 acre (<0.01%) of 
the Badlands Cliff shrubby reed-
mustard habitat area, and indirect 
disturbance to 108 (7.5%) of the 
Badlands Cliff shrubby reed-mustard 
habitat area. 


Same as under the Proposed 
Action, except direct disturbance of 
9 acres (0.6%) of the Badlands 
Cliff shrubby reed-mustard habitat 
area, and indirect disturbance to 
111 (7.7%) of the Badlands Cliff 
shrubby reed-mustard habitat area. 


Same as under the Proposed Action, 
except direct disturbance of 32 acres 
(2.5%) of the Badlands Cliff shrubby 
reed-mustard habitat area, and 
indirect disturbance to 296 (20.4%) of 
the Badlands Cliff shrubby reed-
mustard habitat area. 


Pariette Cactus No direct disturbance to potential 
habitat areas in the project area. 
Potential for indirect impacts to 598 
acres of potential habitat within 300 
feet of proposed roads from fugitive 
dust, proliferation of noxious weeds, 
illegal collection, OHV access, and 
direct and indirect impacts to the 
species' pollinators and seed 
dispersers. Indirect impacts would 
occur on 29.8% of the 
approximately 2,010 acres of 
potential habitats in the project 
area. Dust and weed impacts would 
be minimized by applicant-
committed measures. No direct 
disturbance to 2009 core 
conservation areas; indirect 
disturbance to approximately 24 
acres of 2009 core conservation 
areas  within 300 feet of roads. 


Same as Proposed Action. Same as Proposed Action, except direct 
disturbance to 27 acres including 0.3 mile of 
new roads, or 1.3%, of potential habitat in 
the project area. Indirect impacts would 
occur on 621 acres of potential habitat 
within 300 feet of proposed roads. Indirect 
impacts would occur on 30.9% of the 
approximately 2,010 acres of potential 
habitats in the project area.   


Same as Proposed Action, except 
direct disturbance to 6 acres 
including 1.5 miles of new roads, or 
0.3%, of potential habitat in the 
project area. Indirect impacts would 
occur on 602 acres of potential 
habitat within 300 feet of proposed 
roads. Indirect impacts would occur 
on 30.0% of the approximately 2,010 
acres of potential habitats in the 
project area.   


Same as Proposed Action, except 
for potential for indirect impacts to 
597 acres of potential habitat 
(29.7% of the approximately 2,010 
acres of potential habitats in the 
project area).  


Same as Proposed Action, except for 
potential for indirect impacts to 579 
acres of potential habitat (28.8% of 
the approximately 2,010 acres of 
potential habitats in the project area).  
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Table 2-9.  Summary of Impacts 
Resource Alternative A 


(Proposed Action) 
Alternative B 


(Reduced) 
Alternative C 


(Full) 
Alternative D 
(No Action) 


Alternative E 
(Directional) 


Alternative F  
(Agency Preferred) 


Uinta Basin 
Hookless Cactus 


Direct disturbance of 4,089 acres, 
or 4.2%, including 162.2 miles of 
new roads, in potential habitat in 
the project area. Potential for 
indirect impacts to 26,410 acres of 
potential habitat within 300 feet of 
proposed roads from fugitive dust, 
proliferation of noxious weeds, 
illegal collection, OHV access, and 
direct and indirect impacts to the 
species' pollinators and seed 
dispersers. Indirect impacts would 
occur on 27% of the approximately 
98,417 acres of potential habitat in 
the project area. Applicant-
committed measures would 
minimize direct impacts to plants 
and occupied habitat. 


Same as Proposed Action, except 
direct disturbance of 2,674 acres, 
including 106.3 miles of new roads, or 
2.7%, of the potential habitat in the 
project area. Indirect impacts would 
be of the same nature as under the 
Proposed Action, but would affect 
22,664 acres of potential habitat 
within 300 feet of proposed roads. 
Indirect impacts would occur on 
23.0% of the approximately 98,417 
acres of potential habitat in the project 
area. 


Same as Proposed Action, except direct 
disturbance of 4,830 acres, including 210.3 
miles of new roads, or 4.9%, of the potential 
habitat in the project area. Indirect impacts 
would be of the same nature as under the 
Proposed Action, but would affect 30,494 
acres of potential habitat within 300 feet of 
proposed roads. Indirect impacts would 
occur on 31.0% of the approximately 98,417 
acres of potential habitat in the project area. 


Same as Proposed Action, except 
direct disturbance of 974 acres, 
including 94.0 miles of new roads, or 
1.0%, of the potential habitat in the 
project area. Indirect impacts would 
be of the same nature as under the 
Proposed Action, but would affect 
17,409 acres of potential habitat 
within 300 feet of proposed roads. 
Indirect impacts would occur on 18% 
of the approximately 98,417 acres of 
potential habitat in the project area. 


Same as Proposed Action, except 
direct disturbance of 1,097 acres, 
including 49.7 miles of new roads, 
or 1.1% of potential habitat in the 
project area. Indirect impacts 
would be of the same nature as 
under the Proposed Action, but 
would affect 18,750 acres of 
potential habitat within 300 feet of 
proposed roads. Indirect impacts 
would occur on 19% of the 
approximately 98,417 acres of 
potential habitat in the project area. 


Same as Proposed Action, except 
direct disturbance of 499 acres, 
including 92 miles of new roads or 
0.9% of potential habitat in the 
project area.  
Indirect impacts would be of the 
same nature as under the Proposed 
Action, but would affect 21,581 acres 
of potential habitat within 300 feet of 
proposed roads. Indirect impacts 
would occur on 22% of the 
approximately 98,417 acres of 
potential habitat in the project area. 


Graham’s 
Beardtongue 


Disturbance of 0.5 acre, or 0.6%, of 
occupied habitat in the project area.  


Same as Proposed Action. Same as Proposed Action. No impacts to occupied habitat. No impacts to occupied habitat. No impacts to occupied habitat. 


Ute Ladies'-
tresses 


Potential habitats could coincide 
with 11 acres of proposed 
disturbance within riparian areas; 
however, the species' habitats 
would be included in existing 
protection for wetlands and 
floodplains, and under the Clean 
Water Act (Section 404). Direct 
impacts to the orchid would be 
minimized by applicant-committed 
avoidance and mitigation measures 
implemented in occupied habitats. 


No impacts to  native riparian habitats 
where the species potentially occurs. 


Same as under the Proposed Action, but 
would impact 4 acres of native riparian 
habitats where the species potentially 
occurs.  


No impacts to  native riparian 
habitats where the species 
potentially occurs.  


No impacts to  native riparian 
habitats where the species 
potentially occurs.  


No impacts to  native riparian 
habitats where the species potentially 
occurs. 


MSO Disturbance of 17 acres (0.9%) of 
habitat classified as "good" in the 
project area and 108 acres (0.7%) 
of "poor" habitat. Disturbance of 92 
acres within the 0.5-mile buffer 
surrounding MSO habitat in the 
project area. Applicant-committed 
mitigation measures would 
minimize impacts to the MSO  
during the breeding season. 


Same as Proposed Action, but 
disturbance of 4 acres (0.2%) of 
habitat classified as "good" in the 
project area; 0 acres (0%) of "fair" 
habitat; 92 acres (0.6%) of "poor" 
habitat. Disturbance of 25 acres 
within the 0.5-mile buffer surrounding 
MSO habitat in the project area. 


Same as Proposed Action, but disturbance 
of 62 acres (3.5%) of habitat classified as 
"good" in the project area; 6 acres (1.3%) of 
"fair" habitat; 431 acres (2.8%) of "poor" 
habitat. Disturbance of 260 acres within the 
0.5-mile buffer surrounding MSO habitat in 
the project area. 


Same as Proposed Action, but 
disturbance of 0 acres (0%) of 
habitat classified as "good" in the 
project area; 10 acres (2.1%) of "fair" 
habitat; 16 acres (0.1%) of "poor" 
habitat. Disturbance of 5 acres within 
the 0.5-mile buffer surrounding MSO 
habitat in the project area. 


Same as Proposed Action but 
disturbance of 0 acres (0%) of 
habitat classified as "good" in the 
project area; 0 acres (0%) of "fair" 
habitat; 41 acres (0.3%) of "poor" 
habitat. Disturbance of 8 acres 
within the 0.5-mile buffer 
surrounding MSO habitat in the 
project area.  


Same as Proposed Action but 
disturbance of 0 acres (0%) of habitat 
classified as "good" in the project 
area; 0 acres (0%) of "fair" habitat; 80 
acres (0.5%) of "poor." Disturbance 
of 42 acres within the 0.5-mile buffer 
surrounding MSO habitat in the 
project area.  


Greater Sage-
grouse 


Disturbance of 841 acres, or 
10.5%, of nesting habitat within a 2-
mile buffer around an inactive lek. 
Disturbance of 2,800 acres, or 
4.2%, of potential brooding habitat 
in the project area. Disturbance of 
2,267 acres, or 5.9%, of potential 
wintering habitat in the project area. 
Contribute to fragmentation of 83% 
of brooding habitat. 


Disturbance of 744 acres, or 9.3%, of 
nesting habitat within a 2-mile buffer 
around an inactive lek. Disturbance of 
2,092 acres, or 3.1%, of potential 
brooding habitat in the project area. 
Disturbance of 1,593 acres, or 4.1%, 
of potential wintering habitat in the 
project area. Contribute to 
fragmentation of 75% of brooding 
habitat. 


Disturbance of 473 acres, or 5.9%, of 
nesting habitat within a 2-mile buffer around 
an inactive lek. Disturbance of 3,108 acres, 
or 4.6%, of potential brooding habitat in the 
project area. Disturbance of 1,894 acres, or 
4.9%, of potential wintering habitat in the 
project area. Contribute to fragmentation of 
96% of brooding habitat. 


Disturbance of 47 acres, or 0.6%, of 
nesting habitat within a 2-mile buffer 
around an inactive lek. Disturbance 
of 700 acres, or 1.0%, of potential 
brooding habitat in the project area. 
Disturbance of 196 acres, or 0.5%, 
of potential wintering habitat in the 
project area. Contribute to 
fragmentation of 70% of brooding 
habitat. 


Disturbance of 241 acres, or 3.0%, 
of nesting habitat within a 2-mile 
buffer around an inactive lek. 
Disturbance of 751 acres, or 1.1%, 
of potential brooding habitat in the 
project area. Disturbance of 538 
acres, or 1.4%, of potential 
wintering habitat in the project 
area. Contribute to fragmentation 
of 70% of brooding habitat. 


Disturbance of 295 acres, or 3.7%, of 
nesting habitat within a 2-mile buffer 
around an inactive lek. Disturbance 
of 1,899 acres, or 2.2%, of potential 
brooding habitat in the project area. 
Disturbance of 1,035 acres, or 2.7%, 
of potential wintering habitat in the 
project area. Contribute to 
fragmentation of 96% of brooding 
habitat. 
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Table 2-9.  Summary of Impacts 
Resource Alternative A 


(Proposed Action) 
Alternative B 


(Reduced) 
Alternative C 


(Full) 
Alternative D 
(No Action) 


Alternative E 
(Directional) 


Alternative F  
(Agency Preferred) 


Yellow-billed 
Cuckoo 


Disturbance of 29 acres (2.4%) of 
riparian potential habitat. 


Same as under the Proposed Action, 
however 19 acres (1.6%) of riparian 
habitat would be disturbed. 


Same as under the Proposed Action, 
however only 9 acres (0.7%) of riparian 
habitat would be disturbed. 


Same as under the Proposed Action, 
however only 8 acres (0.7%) of 
riparian habitat would be disturbed. 


Same as under the Proposed 
Action, however only 6 acres 
(0.5%) of riparian habitat would be 
disturbed. 


No impacts to suitable riparian 
habitat under this alternative. 


Colorado River 
Endangered Fish 
(Bonytail Chub, 
Colorado 
Pikeminnow, 
Humpback 
Chub, and 
Razorback 
Sucker) 


Total of 288 acre-feet of Green 
River water depletion over the 45 
year life of project. Sedimentation 
risk from disturbance of 30 acres of 
highly erosive soils. Slight toxicity 
risk from 743 pipeline crossings of 
ephemeral streams. Toxicity risk 
and impacts to critical habitat from 
11 wells in the Green River 
floodplain.  


Total of 215 acre-feet of Green River 
water depletion over the 45-year life 
of project. Sedimentation risk from 
disturbance of 28 acres of highly 
erosive soils. Slight toxicity risk from 
600 pipeline crossings of ephemeral 
streams. Toxicity risk and impacts to 
critical habitat from 8 wells in the 
Green River floodplain. 


Total of 365 acre-feet of Green River water 
depletion over the 45-year life of project. 
Sedimentation risk from disturbance of 37 
acres of highly erosive soils. Slight toxicity 
risk from 1,253 pipeline crossings of 
ephemeral streams. Toxicity risk and 
impacts to critical habitat from 4 wells in the 
Green River floodplain. 


Total of 71 acre-feet of Green River 
water depletion over the 45-year life 
of project. Sedimentation risk from 
disturbance of 10 acres of highly 
erosive soils. Slight toxicity risk from 
473 pipeline crossings of ephemeral 
streams. Toxicity risk and impacts to 
critical habitat from 4 wells in the 
Green River floodplain. 


Total of 215 acre-feet of Green 
River water depletion over the 45-
year life of project. Sedimentation 
risk from disturbance of 1.4 acres 
of highly erosive soils. Slight 
toxicity risk from 347 pipeline 
crossings of ephemeral streams. 
Toxicity risk and impacts to critical 
habitat from 7 wells (from 2 pads) 
in the Green River floodplain. 


Total of 251 acre-feet of Green River 
water depletion over the 45-year life 
of project. Sedimentation risk from 
disturbance of 21 acres of highly 
erosive soils. Slight toxicity risk from 
744 pipeline crossings of ephemeral 
streams. No wells in the Green River 
floodplain. 


Untermann 
Daisy 


Disturbance of 1,701 acres, or 
3.7%, of the potential habitat in the 
project area. 


Disturbance of 1,608 acres, or 3.5%, 
of the potential habitat in the project 
area. 


Disturbance of 2,174 acres, or 4.7%, of the 
potential habitat in the project area. 


Disturbance of 281 acres, or 0.6%, 
of the potential habitat in the project 
area. 


Disturbance of 597 acres, or 1.3%, 
of the potential habitat in the 
project area. 


Disturbance of 1,152 acres, or 2.5%, 
of the potential habitat in the project 
area. 


Sterile Yucca Disturbance of  0.21 acres of 
known sterile yucca habitat; 2.5% 
of its known habitat in the project 
area. 


Disturbance of  0.15 acres of known 
sterile yucca habitat; 1.8% of its 
known habitat in the project area. 


Disturbance of  0.15 acres of known sterile 
yucca habitat; 1.8% of its known habitat in 
the project area. 


Disturbance of 3.06 acres of known 
sterile yucca habitat; 36.4% of its 
known habitat in the project area. 


Disturbance of 0.15 acres of known 
sterile yucca habitat; 1.8% of its 
known habitat in the project area. 


Disturbance of 0.29 acres of known 
sterile yucca habitat; 3.5% of its 
known habitat in the project area. 


Graham’s 
Catseye, 
Barneby’s 
Catseye, 
Goodrich’s 
Blazingstar, 
Goodrich’s 
Columbine, and 
Uinta 
Greenthread 


No mapped potential, or suitable habitats for these species would be affected; however, all have the potential to occur based on project area vegetation communities and elevation ranges. Avoidance and minimization measures would be 
addressed at the site-specific level.  


White-tailed 
Prairie Dog 


Disturbance of 481 acres, or 3.1%, 
of known prairie dog habitat in the 
project area. 


Disturbance of 224 acres, or 1.4%, of 
known prairie dog habitat in the 
project area. 


Disturbance of 982 acres, or 6.3%, of known 
prairie dog habitat in the project area. 


Disturbance of 337 acres, or 2.2%, 
of known prairie dog habitat in the 
project area. 


Disturbance of 176 acres, or 1.1%, 
of known prairie dog habitat in the 
project area. 


Disturbance of 147 acres, or 0.9%, of 
known prairie dog habitat in the 
project area. 


Big Free-tailed 
Bat 


Disturbance of 156 acres (3.9%) of 
potential roosting habitat and 5,445 
acres (4.2%) of potential foraging 
habitat. 


Disturbance of 119 acres (3.0%) of 
potential roosting habitat and 3,958 
acres (3.1%) of potential foraging 
habitat. 


Disturbance of 163 acres (4.1%) of potential 
roosting habitat and 6,794 acres (5.3%) of 
potential foraging habitat. 


Disturbance of 31 acres (0.8%) of 
potential roosting habitat and 1,541 
acres (1.2%) of potential foraging 
habitat. 


Disturbance of 46 acres (1.2%) of 
potential roosting habitat and 1,535 
acres (1.2%) of potential foraging 
habitat. 


Disturbance of 107 acres (2.7%) of 
potential roosting habitat and 2,366 
acres (1.8%) of potential foraging 
habitat. 


Spotted Bat Disturbance of 156 acres (3.9%) of 
potential roosting habitat and 7,066 
acres (3.7%) of potential foraging 
habitat. 


Disturbance of 119 acres (3.0%) of 
potential roosting habitat and 5,302 
acres (2.7%) of potential foraging 
habitat. 


Disturbance of 163 acres (4.1%) of potential 
roosting habitat and 9,383 acres (4.9%) of 
potential foraging habitat. 


Disturbance of 31 acres (0.8%) of 
potential roosting habitat and 1,933 
acres (1.0%) of potential foraging 
habitat. 


Disturbance of 46 acres (1.2%) of 
potential roosting habitat and 1,792 
acres (0.9%) of potential foraging 
habitat. 


Disturbance of 107 acres (2.7%) of 
potential roosting habitat and 3,468 
acres (1.8%) of potential foraging 
habitat. 


Burrowing Owl Disturbance of 107 acres, or 7.0%, 
of nesting habitat within 0.5 mile of 
known nests in the project area. 
Impacts to potential nesting habitat 
(prairie dog habitat) would be 481 
acres.  


No disturbance of nesting habitat 
within 0.5 mile of known nests in the 
project area. Impacts to potential 
nesting habitat (prairie dog habitat) 
would be 224 acres. 


Disturbance of 63 acres, or 4.1%, of nesting 
habitat within 0.5 mile of known nests in the 
project area. Impacts to potential nesting 
habitat (prairie dog habitat) would be 982 
acres. 


Disturbance of 14 acres, or 0.9%, of 
nesting habitat within 0.5 mile of 
known nests in the project area. 
Impacts to potential nesting habitat 
(prairie dog habitat) would be 337 
acres. 


Disturbance of 2 acres, or 0.1%, of 
nesting habitat within 0.5 mile of 
known nests in the project area. 
Impacts to potential nesting habitat 
(prairie dog habitat) would be 176 
acres. 


Disturbance of 8 acres, or 0.5%, of 
nesting habitat within 0.5 mile of 
known nests in the project area. 
Impacts to potential nesting habitat 
(prairie dog habitat) would be 147 
acres. 
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Table 2-9.  Summary of Impacts 
Resource Alternative A 


(Proposed Action) 
Alternative B 


(Reduced) 
Alternative C 


(Full) 
Alternative D 
(No Action) 


Alternative E 
(Directional) 


Alternative F  
(Agency Preferred) 


Ferruginous 
Hawk 


Disturbance of 585 acres, or 4.2%, 
of nesting habitat within 0.5 mile of 
known nests in the project area. 
Disturbance of 5,958 acres, or 
4.1%, of potential foraging habitat in 
the project area. 


Disturbance of 515 acres, or 3.7%, of 
nesting habitat within 0.5 mile of 
known nests in the project area. 
Disturbance of 4,329 acres, or 3.0%, 
of potential foraging habitat in the 
project area. 


Disturbance of 677 acres, or 4.9%, of 
nesting habitat within 0.5 mile of known 
nests in the project area. 
Disturbance of 7,534 acres, or 5.1%, of 
potential foraging habitat in the project area. 


Disturbance of 172 acres, or 1.2%, 
of nesting habitat within 0.5 mile of 
known nests in the project area. 
Disturbance of 1,701 acres, or 1.2%, 
of potential foraging habitat in the 
project area. 


Disturbance of 184 acres, or 1.3%, 
of nesting habitat within 0.5 mile of 
known nests in the project area. 
Disturbance of 1,679 acres, or 
1.2%, of potential foraging habitat 
in the project area. 


Disturbance of 258 acres, or 1.8%, of 
nesting habitat within 0.5 mile of 
known nests in the project area. 
Disturbance of 2,628 acres, or 1.8%, 
of potential foraging habitat in the 
project area. 


Bald Eagle Disturbance of 91 acres (2.2%) of 
winter roosting habitat within 0.5 
mile of known winter roosts. 
Increased risk of vehicle strike 
along 325 miles of new roads. 


Disturbance of 63 acres (1.5%) of 
winter roosting habitat within 0.5 mile 
of known winter roosts. Increased risk 
of vehicle strike along 274 miles of 
new roads. 


Disturbance of 68 acres (1.6%) of winter 
roosting habitat within 0.5 mile of known 
winter roosts. Increased risk of vehicle strike 
along 526 miles of new roads. 


Disturbance of 50 acres (1.2%) of 
winter roosting habitat within 0.5 mile 
of known winter roosts. Increased 
risk of vehicle strike along 72 miles 
of new roads. 


Disturbance of 24 acres (0.6%) of 
winter roosting habitat within 0.5 
mile of known winter roosts. 
Increased risk of vehicle strike 
along 106 miles of new roads. 


No disturbance of  winter roosting 
habitat within 0.5 mile of known 
winter roosts. Increased risk of 
vehicle strike along 198 miles of new 
roads. 


Golden Eagle Potential disturbance of 557 acres 
of nest buffer area. 


Potential disturbance of 507 acres of 
nest buffer area. 


Potential disturbance of 558 acres of nest 
buffer area. 


Potential disturbance of 141 acres of 
nest buffer area. 


Potential disturbance of 204 acres 
of nest buffer area. 


Potential disturbance of 224 acres of 
nest buffer area. 


Short-eared Owl Disturbance of 5,958 acres, or 
4.1%, of potential habitat in the 
project area. 


Disturbance of 4,329 acres, or 3.0%, 
of potential habitat in the project area. 


Disturbance of 7,534 acres, or 5.1%, of 
potential habitat in the project area. 


Disturbance of 1,701 acres, or 1.2%, 
of potential habitat in the project 
area. 


Disturbance of 1,679 acres, or 
1.1%, of potential habitat in the 
project area. 


Disturbance of 2,178 acres, or 1.8%, 
of potential habitat in the project 
area. 


Lewis' 
Woodpecker 


Disturbance of 1,174 acres, or 
2.8% of potential habitat in the 
project area. 


Disturbance of 996 acres, or 2.4% of 
potential habitat in the project area. 


Disturbance of 1,740 acres, or 4.2% of 
potential habitat in the project area. 


Disturbance of 287 acres, or 0.7% of 
potential habitat in the project area. 


Disturbance of 134 acres, or 0.3% 
of potential habitat in the project 
area. 


Disturbance of 706 acres, or 1.7% of 
potential habitat in the project area. 


Colorado River 
Sensitive Fish 
(Roundtail Chub, 
Bluehead 
Sucker, and 
Flannelmouth 
Sucker) 


Impacts would be the same as 
Colorado River Endangered Fish 
(above). 


Impacts would be the same as 
Colorado River Endangered Fish 
(above). 


Impacts would be the same as Colorado 
River Endangered Fish (above). 


Impacts would be the same as 
Colorado River Endangered Fish 
(above). 


Impacts would be the same as 
Colorado River Endangered Fish 
(above). 


Impacts would be the same as 
Colorado River Endangered Fish 
(above). 


Mountain Plover Disturbance of 720 acres, or 3.2%, 
of potential breeding habitat in the 
project area. 


Disturbance of 487 acres, or 2.2%, of 
potential breeding habitat in the 
project area. 


Disturbance of 1,326 acres, or 5.8%, of 
potential breeding habitat in the project area. 


Disturbance of 499 acres, or 2.2%, 
of potential breeding habitat in the 
project area. 


Disturbance of 284 acres, or 1.2%, 
of potential breeding habitat in the 
project area. 


Disturbance of 236 acres, or 1.0%, of 
potential breeding habitat in the 
project area. 


Raptors Surface disturbance of 1,745 acres, 
or 4.6% of nesting habitat (0.5-mile 
radius of nest sites) and 93 miles of 
new roads. 


Surface disturbance of 1,348 acres, 
or 3.6% of nesting habitat (0.5-mile 
radius of nest sites) and 68 miles of 
new roads. 


Surface disturbance of 1,711 acres, or 4.5% 
of nesting habitat (0.5-mile radius of nest 
sites) and 90 miles of new roads. 


Surface disturbance of 417 acres, or 
1.1% of nesting habitat (0.5-mile 
radius of nest sites) and 15 miles of 
new roads. 


Surface disturbance of 489 acres, 
or 1.3% of nesting habitat (0.5-mile 
radius of nest sites) and 27 miles of 
new roads. 


Surface disturbance of 779 acres, or 
2.1%, of nesting habitat (0.5-mile 
radius of nest sites) and 44 miles of 
new roads. 


Migratory Birds Disturbance of 7,583 acres, or 
3.7% of the total migratory bird 
habitat in the project area. 
Contribute to fragmentation of 77% 
of habitat. 


Disturbance of 5,685 acres, or 2.8% 
of the total migratory bird habitat in 
the project area. Contribute to 
fragmentation of 74% of habitat. 


Disturbance of 9,979 acres, or 4.8% of the 
total migratory bird habitat in the project 
area. Contribute to fragmentation of 94% of 
habitat. 


Disturbance of 2,053 acres, or 1% of 
the total migratory bird habitat in the 
project area. Contribute to 
fragmentation of 66% of habitat. 


Disturbance of 2,174 acres, or 
1.1% of the total migratory bird 
habitat in the project area. 
Contribute to fragmentation of 68% 
of habitat. 


Disturbance of 3,601 acres, or 1.7%, 
of the total migratory bird habitat in 
the project area. Contribute to 
fragmentation of 75% of habitat. 


VEGETATION 
Vegetation A total of 7,584 acres of vegetation 


would be disturbed or removed by 
activities proposed under the 
Proposed Action. Most of this 
impact (4,879 acres) would occur in 
scrub/shrub vegetation types. 


Approximately 5,679 acres of 
vegetation would be disturbed under 
Alternative B, including 3,494 acres of 
scrub/shrub vegetation. 


Approximately 9,977 acres of vegetation 
would be disturbed under Alternative C, 
including 6,224 acres of scrub/shrub 
vegetation. 


Approximately 2,051 acres of 
vegetation would be disturbed under 
The No Action Alternative, including 
1,428 acres of scrub/shrub 
vegetation. 


Approximately 2,173 acres of 
vegetation would be disturbed 
under Alternative E, including 
1,369 acres of scrub/shrub 
vegetation. 


Approximately 3,601 acres of 
vegetation would be disturbed under 
Alternative F, including 2,165 acres 
of scrub/shrub vegetation. 
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Table 2-9.  Summary of Impacts 
Resource Alternative A 


(Proposed Action) 
Alternative B 


(Reduced) 
Alternative C 


(Full) 
Alternative D 
(No Action) 


Alternative E 
(Directional) 


Alternative F  
(Agency Preferred) 


Weeds The 7,584 acres of disturbed 
vegetation would also be at 
increased risk of noxious weed 
invasion. An additional 15,757 
acres (or 7% of the project area), 
would have an elevated risk of 
cheatgrass invasion, and 
approximately 1,812 acres (or 1% 
of the project area) would be 
susceptible to invasion by 
halogeton, Russian thistle, and 
other species. Applicant-committed 
measures to inventory and treat all 
noxious weeds within and adjacent 
to areas disturbed by project 
activities would greatly reduce this 
risk. 


Areas at risk of noxious weed 
invasion under Alternative B would 
include 5,679 acres of disturbed 
vegetation, 13,285 acres susceptible 
to cheatgrass, and 1,528 acres 
susceptible to other weeds. Applicant-
committed measures to inventory and 
treat all noxious weeds within and 
adjacent to areas disturbed by project 
activities would greatly reduce this 
risk. 


Areas at risk of noxious weed invasion 
under Alternative C would include 9,977 
acres of disturbed vegetation, 25,503 acres 
susceptible to cheatgrass, and 2,933 acres 
susceptible to other weeds. Applicant-
committed measures to inventory and treat 
all noxious weeds within and adjacent to 
areas disturbed by project activities would 
greatly reduce this risk. 


Areas at risk of noxious weed 
invasion under The No Action 
Alternative would include 2,051 
acres of disturbed vegetation, 3,491 
acres susceptible to cheatgrass, and 
401 acres susceptible to other 
weeds. Applicant-committed 
measures to inventory and treat all 
noxious weeds within and adjacent 
to areas disturbed by project 
activities would greatly reduce this 
risk. 


Areas at risk of noxious weed 
invasion under Alternative E would 
include 2,173 acres of disturbed 
vegetation, 5,139 acres susceptible 
to cheatgrass, and 591 acres 
susceptible to other weeds. 
Applicant-committed measures to 
inventory and treat all noxious 
weeds within and adjacent to areas 
disturbed by project activities would 
greatly reduce this risk. 


Areas at risk of noxious weed 
invasion under Alternative F would 
include 3,601 acres of disturbed 
vegetation, 10,466 acres susceptible 
to cheatgrass, and 1,114 acres 
susceptible to other weeds. 
Applicant-committed measures to 
inventory and treat all noxious weeds 
within and adjacent to areas 
disturbed by project activities would 
greatly reduce this risk. 


Impacts from 
Roads (Dust and 
Fire Risk) 


The Proposed Action would include 
325 miles of new roadways within 
the project area. These would 
generate dust that would adversely 
affect vegetation, increase OHV 
impacts to vegetation, and increase 
access by firefighting equipment 
and personnel over its length. The 
Proposed Action would result in the 
disturbance and repeated use of 
approximately 7,584 acres, which 
would increase the risk of human-
caused wildfire starts over this area. 


Other impacts of roadways and 
disturbance would be the same as 
under the Proposed Action, but would 
occur on 274 miles of new roadways 
and 5,679 acres of surface 
disturbance. 


Other impacts of roadways and disturbance 
would be the same as under the Proposed 
Action, but would occur on 526 miles of new 
roadways and 9,977 acres of surface 
disturbance. 


Other impacts of roadways and 
disturbance would be the same as 
under the Proposed Action, but 
would occur on 72 miles of new 
roadways and 2,051 acres of 
surface disturbance. 


Other impacts of roadways and 
disturbance would be the same as 
under the Proposed Action, but 
would occur on 106 miles of new 
roadways and 2,173 acres of 
surface disturbance. 


Other impacts of roadways and 
disturbance would be the same as 
under the Proposed Action, but 
would occur on 198 miles of new 
roadways and 3,601 acres of surface 
disturbance. 


VISUAL RESOURCES 
Visual Resource 
Management 
(VRM) Class 


Adverse impacts to visual 
resources and scenic quality from 
equipment, facilities, surface 
disturbance, and infrastructure-
related visual intrusions from 1,491 
proposed wells. However, impacts 
in designated VRM Class II, III, and 
IV areas would be in compliance 
with VRM objectives except for 
some areas where valid and 
existing leases predate the current 
RMP.  


Same impacts as the Proposed 
Action, except that 1,114 wells would 
be proposed for drilling. 


Same impacts as the Proposed Action, 
except that 1,887 wells would be proposed 
for drilling. 


Same impacts as the Proposed 
Action, except that under the No 
Action Alternative, 368 wells would 
be proposed for drilling in the project 
area. 


Visual impacts the same as 
Alternative D because clustering of 
the proposed 1,114 wells would 
reduce surface disturbances and 
infrastructure impacts to be a 
degree similar to Alternative D. 
Compliance with VRM objectives 
would be the same as Alternative 
A. 


Same as the Proposed Action, 
except that 1,298 wells would be 
proposed for drilling, and clustering of 
the wells on 598 well pads would 
reduce surface disturbances and 
infrastructure impacts. Compliance 
with VRM objectives would be the 
same as Alternative A. 
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Table 2-9.  Summary of Impacts 
Resource Alternative A 


(Proposed Action) 
Alternative B 


(Reduced) 
Alternative C 


(Full) 
Alternative D 
(No Action) 


Alternative E 
(Directional) 


Alternative F  
(Agency Preferred) 


Key Observation 
Points (KOPs) 


Based on geographic information 
system (GIS) viewshed and 
contrast analyses: 
 2–4 wells and infrastructure would 
be visible from KOP 1 (on state-
administered lands within the 
Green River corridor) with short-
term adverse impacts from nearby 
sites in VRM Class II areas. 
Mitigation applied to VRM Class II 
sites would likely reduce impacts to 
meet VRM objectives. 
No impacts to visual resources from 
KOP 2 (Fourmile Bottom along 
VRM Class II Green River 
shoreline). 
No impacts to visual resources from 
KOP 3 (VRM Class III in Nine Mile 
Canyon).  
KOP 4 (Wild Horse Bench) would 
permit long distance, background 
views of well development visual 
contrasts in VRM Class II, III, and 
IV areas, but the long-distance 
views of impacts would be indistinct 
and in compliance with VRM 
objectives. There would be the 
potential for indirect impacts from 
well pad night-lighting.  
3 wells and infrastructure would be 
visible from KOP 5 (Sand Wash 
Road). Mitigation would likely 
reduce impacts to meet VRM III 
objectives. 
Visual impacts to VRM III areas 
near KOP 6 (Wrinkle Road); 
mitigation would reduce impacts to 
meet VRM III objectives. Long-term 
adverse impacts (visible surface 
disturbance on well and 
infrastructure visibility) and short-
term adverse impacts (nighttime 
lighting and vehicle presence and 
movement) to nearby sites in VRM 
Class II. Mitigation would likely not 
reduce impacts to meet VRM II 
objectives.  
Well and infrastructure visible from 
KOP 7 (Wrinkle Road and Devils 
Canyon). Mitigation would reduce 
impacts to meet VRM III objectives. 


Same impacts as Alternative A, 
except 1–2 wells potentially visible on 
state lands from or near KOP 1 and 
mitigation would likely reduce impacts 
to meet VRM objectives  on VRM 
Class II lands near KOP 6. 


Similar impacts as Alternative A, except 1–3 
proposed well pads on state lands would be 
visible from or near KOP 1, up to 5 well 
pads would be visible at KOP 5, and up to 6 
well pads would be visible from KOP 6. 
Mitigation applied would likely not reduce 
impacts to meet class objectives in VRM II 
and VRM III lands in or near KOP 6 and 
KOP 7.  


Same impacts as Alternative A, 
except 2–3 proposed well pads on 
state lands would be visible from or 
near KOP 1, and mitigation would 
likely reduce impacts to meet VRM 
objectives  on VRM Class II lands 
near KOP 6 


Same impacts as Alternative A, 
except no well pad would be visible 
on state lands near KOP 1. 


Same impacts as Alternative A, 
except no well pad would be visible 
on state lands near KOP 1, and  
would not meet VRM II objectives at 
KOP 6 and KOP 7 if mitigation was 
not successful. 
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Table 2-9.  Summary of Impacts 
Resource Alternative A 


(Proposed Action) 
Alternative B 


(Reduced) 
Alternative C 


(Full) 
Alternative D 
(No Action) 


Alternative E 
(Directional) 


Alternative F  
(Agency Preferred) 


WATER RESOURCES 
Consumptive 
use of 
groundwater  


20,319 acre-feet of produced 
groundwater over the life of the plan 
resulting in a 0.07% decrease in 
water stored in Uinta Basin 
aquifers. 


15,181 acre-feet of produced 
groundwater over the life of the plan 
resulting in a 0.05% decrease in 
water stored in Uinta Basin aquifers. 


25,715 acre-feet of produced groundwater 
over the life of the plan resulting in a 0.087% 
decrease in water stored in Uinta Basin 
aquifers. 


5,015 acre-feet of produced 
groundwater over the life of the plan 
resulting in a 0.02% decrease in 
water stored in Uinta Basin aquifers. 


15,181 acre-feet of produced 
groundwater over the life of the 
plan resulting in a 0.05% decrease 
in water stored in Uinta Basin 
aquifers. 


18,040 acre-feet of produced 
groundwater over the life of the plan 
resulting in a 0.06% decrease in 
water stored in Uinta Basin aquifers. 


Consumptive 
use of surface 
water  


Total withdrawals of 288 acre-feet; 
peak of 23.20 acre-feet annual 
withdrawal from the Green River 
system resulting in a 0.000006% 
decrease in Green River flow. 


Total withdrawals of 215 acre-feet; 
same peak annual withdrawal as 
Alternative A.  


Total withdrawals of 365 acre-feet; same 
peak annual withdrawal as Alternative A. 


Total withdrawals of 71 acre-feet; 
Peak of 5 acre-feet annual 
withdrawal from the Green River 
system resulting in a 0.000001% 
decrease in Green River flow. 


Total withdrawals of 215 acre-feet; 
same peak annual withdrawal as 
Alternative A. 


Total withdrawals of 251 acre-feet; 
same peak annual withdrawal as 
Alternative A. 


Sedimentation 
and turbidity  


568 road crossings of ephemeral/ 
intermittent streams; 107,919 tons 
of sediment delivered to the Green 
River resulting in a 0.03% increase 
in sediment loading to the Green 
River. 
Includes: 19,331 tons to Lower 
Nine Mile Creek subbasin; 11,439 
tons to Lower Pariette Draw 
subbasin; 11,005 tons to Upper 
Pariette Draw subbasin; and 66,174 
tons to Sheep Wash-Green River 
subbasin. 


440 road crossings of ephemeral/ 
intermittent streams; 106,359 tons of 
sediment delivered to the Green River 
resulting in a 0.03% increase in 
sediment loading to the Green River. 
Includes: 10,353 tons to Lower Nine 
Mile Creek subbasin; 9,629 tons to 
Lower Pariette Draw subbasin; 
11,005 tons to Upper Pariette Draw 
subbasin; and 49,666 tons to Sheep 
Wash-Green River subbasin. 


805 road crossings of ephemeral/ 
intermittent streams; 136,581 tons of 
sediment delivered to the Green River 
resulting in a 0.04% increase in sediment 
loading river. 
Includes: 22,516 tons to Lower Nine Mile 
Creek subbasin; 28,453 tons to Lower 
Pariette Draw subbasin; 15,928 tons to 
Upper Pariette Draw subbasin; and 69,721 
tons to Sheep Wash-Green River subbasin. 


153 road crossings of ephemeral/ 
intermittent streams; 26,636 tons of 
sediment delivered to the Green 
River resulting in a 0.01% increase 
in sediment loading to the Green 
River. 
Includes: 1,882 tons to Lower Nine 
Mile Creek subbasin; 6,299 tons to 
Lower Pariette Draw subbasin; 
3,113 tons to Upper Pariette Draw 
subbasin; and 15,349 tons to Sheep 
Wash-Green River subbasin. 


190 road crossings of 
ephemeral/intermittent streams; 
27,276 tons of sediment delivered 
to the Green River resulting in a 
0.01% increase in sediment 
loading to the Green River. 
Includes: 3,661 tons to Lower Nine 
Mile Creek subbasin; 3,578 tons to 
Lower Pariette Draw subbasin; 
3,827 tons to Upper Pariette Draw 
subbasin; and 16,390 tons to 
Sheep Wash-Green River 
subbasin. 


384 road crossings of ephemeral/ 
intermittent streams; 47,817 tons of 
sediment delivered to the Green 
River resulting in a 0.01% increase in 
sediment loading to the Green River. 
Includes: 11,981 tons to Lower Nine 
Mile Creek subbasin; 5,658 tons to 
Lower Pariette Draw subbasin; 6,656 
tons to Upper Pariette Draw 
subbasin; and 23,546 tons to Sheep 
Wash-Green River subbasin. 


Salinity and 
selenium 


547 acres of disturbance in soils 
with excess salts.  


294 acres of disturbance in soils with 
excess salts.  


682 acres of disturbance in soils with excess 
salts.  


134 acres of disturbance in soils with 
excess salts.  


107 acres of disturbance in soils 
with excess salts.  


146 acres of disturbance in soils with 
excess salts. 


Spill risk  431 miles of new pipeline and 743 
pipeline stream crossings. 
Closest pipeline stream crossings 
to: 
 Green River: 0.83 mile 
 Pariette Draw: 1.47 miles 
 Nine Mile Creek: 1.07 miles 


393 miles of new pipeline and 600 
pipeline stream crossings. 
Closest pipeline stream crossings to: 
 Green River: 0.8 mile 
 Pariette Draw: 13.21 miles 
 Nine Mile Creek: 0.16 mile 


861 miles of new pipeline and 1,253 pipeline 
stream crossings. 
Closest pipeline stream crossings to: 
 Green River: 0.82 mile 
 Pariette Draw: NA 
 Nine Mile Creek: 0.14 mile 


316 miles of new pipeline and 473 
pipeline stream crossings. 
Closest pipeline stream crossings to: 
 Green River: 0.81 mile 
 Pariette Draw: 3.04 miles 
 Nine Mile Creek: 4.68 miles 


216 miles of new pipeline and 347 
pipeline stream crossings. 
Closest pipeline stream crossings 
to: 
 Green River: 0.80 mile 
 Pariette Draw: 12.71 miles 
 Nine Mile Creek: 2.90 miles 


316 miles of new pipeline and 744 
pipeline stream crossings. 
Closest pipeline stream crossings to: 
 Green River: 1.1 mile 
 Pariette Draw: 1.2 miles 
 Nine Mile Creek: 0.6 mile 


Direct 
disturbance to 
wetlands/riparian 
areas  


11 acres of disturbance in wetlands 
and riparian areas (0.88% of total 
wetlands and riparian areas in the 
project area). 


No acres of disturbance in wetlands 
and riparian areas. 
 


4 acres of disturbance in wetlands and 
riparian areas (0.32% of total wetlands and 
riparian areas in the project area). 


No acres of disturbance in wetlands 
and riparian areas. 


No acres of disturbance in 
wetlands and riparian areas. 


No acres of disturbance in wetlands 
and riparian areas. 


Floodplain 
impacts†  
 


223 acres of surface disturbance in 
100-year floodplains. 
48 wells sited in 100-year 
floodplains. 
8.4 miles of road and pipeline in 
100-year floodplains. 


152 acres of surface disturbance in 
100-year floodplains.  
32 wells sited in 100-year floodplains. 
6.3 miles of road and pipeline in 100-
year floodplains. 


238 acres of surface disturbance in 100-
year floodplains. 
42 wells sited in 100-year floodplains. 
16.2 miles of road and pipeline in 100-year 
floodplains. 


63 acres of surface disturbance in 
100-year floodplains. 
11 wells sited in 100-year 
floodplains. 
4.4 miles of road and pipeline in 100-
year floodplains. 


65 acres of surface disturbance in 
100-year floodplains. 
10 wells sited in 100-year 
floodplains. 
5.6 miles of road and pipeline in 
100-year floodplains. 


No acres of surface disturbance in 
100-year floodplains. 
No wells sited in 100-year 
floodplains. 
No miles of road and pipeline in 100-
year floodplains. 
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Table 2-9.  Summary of Impacts 
Resource Alternative A 


(Proposed Action) 
Alternative B 


(Reduced) 
Alternative C 


(Full) 
Alternative D 
(No Action) 


Alternative E 
(Directional) 


Alternative F  
(Agency Preferred) 


WILDLIFE RESOURCES 
Mule Deer 7,582 acres of BLM-designated 


habitat disturbed, representing 4% 
of total BLM-designated habitat in 
the project area.  
325 miles of new roads in BLM-
designated habitat.  
2,224 acres of Utah Division of 
Wildlife Resources (UDWR) habitat 
disturbed, representing 3% of total 
UDWR habitat in the project area. 
111 miles of new roads in UDWR 
habitat.  


5,685 acres of BLM-designated 
habitat disturbed, representing 3% of 
total BLM-designated habitat in the 
project area. 
273 miles of new roads in BLM-
designated habitat.  
1,583 acres of UDWR habitat 
disturbed, representing 3% of total 
UDWR habitat in the project area. 
90 miles of new roads in UDWR 
habitat.  


9,977 acres of BLM-designated habitat 
disturbed, representing 5% of total BLM-
designated habitat in the project area. 
537 miles of new roads in BLM-designated 
habitat. 
3,168 acres of UDWR habitat disturbed, 
representing 3% of total UDWR habitat in 
the project area. 
203 miles of new roads in UDWR habitat.  


2,054 acres of BLM-designated 
habitat disturbed, representing 1% of 
total BLM-designated habitat in the 
project area. 
71 miles of new roads in BLM-
designated habitat.  
476 acres of UDWR habitat 
disturbed, representing 3% of total 
UDWR habitat in the project area. 
19 miles of new roads in UDWR 
habitat.  


2,173 acres of BLM-designated 
habitat disturbed, representing 1% 
of total BLM-designated habitat in 
the project area. 
106 miles of new roads in BLM-
designated habitat.  
597 acres of UDWR habitat 
disturbed, representing 3% of total 
UDWR habitat in the project area. 
33 miles of new roads in UDWR 
habitat.  


3,600 acres of BLM-designated 
habitat disturbed, representing 2% of 
total BLM-designated habitat in the 
project area. 
197 miles of new roads in BLM-
designated habitat.  
1,355 acres of UDWR habitat 
disturbed, representing 2% of total 
UDWR habitat in the project area. 
80 miles of new roads in UDWR 
habitat. 


Rocky Mountain 
Elk 


7,582 acres of BLM-designated 
habitat disturbed, representing 4% 
of total BLM-designated habitat in 
the project area. 
325 miles of new roads in BLM-
designated habitat.  
2,911 acres of UDWR habitat 
disturbed, representing 3% of total 
UDWR habitat in the project area. 
149 miles of new roads in UDWR 
habitat.  


5,685 acres of BLM-designated 
habitat disturbed, representing 3% of 
total BLM-designated habitat in the 
project area. 
275 miles of new roads in BLM-
designated habitat.  
2,292 acres of UDWR habitat 
disturbed, representing 2% of total 
UDWR habitat in the project area. 
131 miles of new roads in UDWR 
habitat.  


9,977 acres of BLM-designated habitat 
disturbed, representing 5% of total BLM-
designated habitat in the project area. 
536 miles of new roads in BLM-designated 
habitat.  
4,861 acres of UDWR habitat disturbed, 
representing 4.4% of total UDWR habitat in 
the project area. 
302 miles of new roads in UDWR habitat.  


2,055 acres of BLM-designated 
habitat disturbed, representing 1% of 
total BLM-designated habitat in the 
project area. 
73 miles of new roads in BLM-
designated habitat. 
675 acres of UDWR habitat 
disturbed, representing 0.6% of total 
UDWR habitat in the project area. 
27 miles of new roads in UDWR 
habitat.  


2,173 acres of BLM-designated 
habitat disturbed, representing 1% 
of total BLM-designated habitat in 
the project area. 
106 miles of new roads in BLM-
designated habitat. 
951 acres of UDWR habitat 
disturbed, representing 1% of total 
UDWR habitat in the project area. 
52 miles of new roads in UDWR 
habitat.  


3,600 acres of BLM-designated 
habitat disturbed, representing 2% of 
total BLM-designated habitat in the 
project area. 
197 miles of new roads in BLM-
designated habitat. 
1,846 acres of UDWR habitat 
disturbed, representing 2% of total 
UDWR habitat in the project area. 
112 miles of new roads in UDWR 
habitat. 


Pronghorn 
Antelope 


7,580 acres of BLM-designated 
habitat disturbed, representing 4% 
of total BLM-designated habitat in 
the project area. 
325 miles of new roads in BLM-
designated habitat.  
4,728 acres of UDWR habitat 
disturbed, representing 5% of total 
UDWR habitat in the project area. 
184 miles of new roads in UDWR 
habitat.  


5,681 acres of BLM-designated 
habitat disturbed, representing 3% of 
total BLM-designated habitat in the 
project area. 
273 miles of new roads in BLM-
designated habitat.  
3,513 acres of UDWR habitat 
disturbed, representing 3.3% of total 
UDWR habitat in the project area. 
153 miles of new roads in UDWR 
habitat.  


9,925 acres of BLM-designated habitat 
disturbed, representing 5% of total BLM-
designated habitat in the project area. 
535 miles of new roads in BLM-designated 
habitat.  
5,875 acres of UDWR habitat disturbed, 
representing 5.6% of total UDWR habitat in 
the project area. 
285 miles of new roads in UDWR habitat.  


2,055 acres of BLM-designated 
habitat disturbed, representing 1% of 
total BLM-designated habitat in the 
project area. 
72 miles of new roads in BLM-
designated habitat. 
1,472 acres of UDWR habitat 
disturbed, representing 1.4% of total 
UDWR habitat in the project area. 
48 miles of new roads in UDWR 
habitat.  


2,174 acres of BLM-designated 
habitat disturbed, representing 1% 
of total BLM-designated habitat in 
the project area. 
106 miles of new roads in BLM-
designated habitat. 
1,346 acres of UDWR habitat 
disturbed, representing 1.3% of 
total UDWR habitat in the project 
area. 
59 miles of new roads in UDWR 
habitat.  


3,600 acres of BLM-designated 
habitat disturbed, representing 2% of 
total BLM-designated habitat in the 
project area. 
197 miles of new roads in BLM-
designated habitat. 
1,901 acres of UDWR habitat 
disturbed, representing 2% of total 
UDWR habitat in the project area. 
95 miles of new roads in UDWR 
habitat. 


Rocky Mountain 
Bighorn Sheep 


3,050 acres of BLM-designated 
habitat disturbed, representing 4% 
of total BLM-designated habitat in 
the project area. 
162 miles of new roads in BLM-
designated habitat.  
1,170 acres of UDWR habitat 
disturbed, representing 3% of total 
UDWR habitat in the project area. 
53 miles of new roads in UDWR 
habitat.  


1,780 acres of BLM-designated 
habitat disturbed, representing 2% of 
total BLM-designated habitat in the 
project area. 
101 miles of new roads in BLM-
designated habitat.  
688 acres of UDWR habitat disturbed, 
representing 1.8% of total UDWR 
habitat in the project area. 
36 miles of new roads in UDWR 
habitat.  


3,194 acres of BLM-designated habitat 
disturbed, representing 4% of total BLM-
designated habitat in the project area. 
219 miles of new roads in BLM-designated 
habitat. 
1,570 acres of UDWR habitat disturbed, 
representing 4% of total UDWR habitat in 
the project area. 
104 miles of new roads in UDWR habitat.  


356 acres of BLM-designated habitat 
disturbed, representing 0.44% of 
total BLM-designated habitat in the 
project area. 
17 miles of new roads in BLM-
designated habitat. 
216 acres of UDWR habitat 
disturbed, representing 0.6% of total 
UDWR habitat in the project area. 
8 miles of new roads in UDWR 
habitat.  


667 acres of BLM-designated 
habitat disturbed, representing 
<1% of total BLM-designated 
habitat in the project area. 
36 miles of new roads in BLM-
designated habitat. 
242 acres of UDWR habitat 
disturbed, representing 0.6% of 
total UDWR habitat in the project 
area. 
11 miles of new roads in UDWR 
habitat.  


1,703 acres of BLM-designated 
habitat disturbed, representing 2% of 
total BLM-designated habitat in the 
project area. 
101 miles of new roads in BLM-
designated habitat. 
571 acres of UDWR habitat 
disturbed, representing 1% of total 
UDWR habitat in the project area. 
34 miles of new roads in UDWR 
habitat. 







Gasco Final EIS Chapter 2. Proposed Action and Alternatives 
 2.10 Summary of Impacts 
  


2-84 


Table 2-9.  Summary of Impacts 
Resource Alternative A 


(Proposed Action) 
Alternative B 


(Reduced) 
Alternative C 


(Full) 
Alternative D 
(No Action) 


Alternative E 
(Directional) 


Alternative F  
(Agency Preferred) 


Mountain Lion 
(Cougar) 


Assumed to be the same as for 
mule deer. 


Assumed to be the same as for mule 
deer. 


Assumed to be the same as for mule deer. Assumed to be the same as for mule 
deer. 


Assumed to be the same as for 
mule deer. 


Assumed to be the same as for mule 
deer. 


Upland Game 7,584 acres of habitat converted to 
well pads, roads, and evaporative 
facilities. 
325 miles of new roads.  


5,685 acres of habitat converted to 
well pads, roads, and evaporative 
facilities. 
274 miles of new roads.  


9,982 acres of habitat converted to well 
pads, roads, and evaporative facilities. 
526 miles of new roads.  


2,055 acres of habitat converted to 
well pads, roads, and evaporative 
facilities. 
72 miles of new roads.  


2,173 acres of habitat converted to 
well pads, roads, and evaporative 
facilities. 
106 miles of new roads. 


3,602 acres of habitat converted to 
well pads, roads, and evaporative 
facilities. 
198 miles of new roads. 


Reptiles, 
Amphibians, and 
Other Non-game 
Species 


7,584 acres of habitat converted to 
well pads, roads, and evaporative 
facilities. 
11 acres of disturbance in riparian 
areas (0.88% of total riparian area 
present) 
325 miles of new roads.  


5,685 acres of habitat converted to 
well pads, roads, and evaporative 
facilities. 
0 acres of disturbance in riparian 
areas 
274 miles of new roads.  


9,982 acres of habitat converted to well 
pads, roads, and evaporative facilities. 
4 acres of disturbance in riparian areas 
(0.32% of total riparian area present) 
526 miles of new roads.  


2,055 acres of habitat converted to 
well pads, roads, and evaporative 
facilities. 
No acres of disturbance in riparian 
areas. 
72 miles of new roads.  


2,173 acres of habitat converted to 
well pads, roads, and evaporative 
facilities. 
No acres of disturbance in riparian 
areas. 
106 miles of new roads. 


3.602 acres of habitat converted to 
well pads, roads, and evaporative 
facilities. 
0 acres of disturbance in riparian 
areas. 
198 miles of new roads. 


Aquatic Species Green River depletions, increased 
soil erosion and sedimentation 
(including associated salinity and 
selenium impacts), and an 
increased contamination risk would 
impact aquatic species. These 
impacts are addressed in the Water 
Resources and Special Status 
Species section. 


Impacts would be the same as the 
Proposed Action but reduced given 
the smaller number of well pads, 
miles of pipelines, and miles of new 
roads 
Also see: 
Water Resources 
Special Status Species 


Impacts would be the same as the 
Proposed Action but reduced given the 
smaller number of well pads, miles of 
pipelines, and miles of new roads 
Also see: 
Water Resources 
Special Status Species 


Impacts would be the same as the 
Proposed Action but reduced given 
the smaller number of well pads, 
miles of pipelines, and miles of new 
roads 
Also see: 
Water Resources 
Special Status Species 


Impacts would be the same as the 
Proposed Action but reduced given 
the smaller number of well pads, 
miles of pipelines, and miles of 
new roads 
Also see: 
Water Resources 
Special Status Species 


Impacts would be the same as the 
Proposed Action but reduced given 
the smaller number of well pads, 
miles of pipelines, and miles of new 
roads. 
Also see: 
Water Resources 
Special Status Species 


Effects of 
Evaporative 
Facilities on 
Wildlife 


Approximately 143 acres of 
evaporative facilities would result in 
an increased risk of waterfowl 
entrapment, predation, and 
mortality or injury due to ingestion 
of toxic quantities of salts or gas 
production chemicals. However, 
impacts are expected to be minimal 
due to compliance with BLM 
Onshore Order #7.  


Same impacts discussed under the 
Proposed Action, but would occur 
over 135 acres of evaporative 
facilities. 


Same impacts discussed under the 
Proposed Action, but would occur over 271 
acres of evaporative facilities. 


Same impacts discussed under the 
Proposed Action, but would occur 
over 57 acres of evaporative 
facilities. 


Same impacts discussed under the 
Proposed Action, but would occur 
over 135 acres of evaporative 
facilities. 


Same impacts as the Proposed 
Action, but would occur over 78 
acres of evaporative facilities. 


Effects of Habitat 
Fragmentation 
on Wildlife 


Roads associated with natural gas 
development fragment adjacent 
(undisturbed) habitat, thereby 
degrading its value to wildlife.  


Same as the Proposed Action. Same as the Proposed Action. Same as the Proposed Action. Same as the Proposed Action. Same as the Proposed Action. 
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Table 2-9.  Summary of Impacts 
Resource Alternative A 


(Proposed Action) 
Alternative B 


(Reduced) 
Alternative C 


(Full) 
Alternative D 
(No Action) 


Alternative E 
(Directional) 


Alternative F  
(Agency Preferred) 


Mule Deer 
Habitat 
Fragmentation 


71% (145,939 acres) of BLM-
designated habitat is currently 
unsuitably fragmented due to 
existing roads. 
87% (178,806 acres) of BLM-
designated habitat would be 
unsuitably fragmented due to 
existing and proposed new roads in 
BLM-designated habitat. 
62% (49,858 acres) of UDWR 
habitat is currently unsuitably 
fragmented due to existing roads. 
82% (65,312 acres) of UDWR 
habitat would be unsuitably 
fragmented due to existing and 
proposed new roads in UDWR 
habitat. 


71% (145,939 acres) of BLM-
designated habitat is currently 
unsuitably fragmented due to existing 
roads. 
84% (173,079 acres) of BLM-
designated habitat would be 
unsuitably fragmented due to existing 
and proposed new roads in BLM-
designated habitat. 
62% (49,858 acres) of UDWR habitat 
is currently unsuitably fragmented 
due to existing roads. 
77% (62,011 acres) of UDWR habitat 
would be unsuitably fragmented due 
to existing and proposed new roads in 
UDWR habitat. 


71% (145,939 acres) of BLM-designated 
habitat is currently unsuitably fragmented 
due to existing roads. 
97% (199,636 acres) of BLM-designated 
habitat would be unsuitably fragmented due 
to existing and proposed new roads in BLM-
designated habitat. 
62% (49,858 acres) of UDWR habitat is 
currently unsuitably fragmented due to 
existing roads. 
93% (75,393 acres) of UDWR habitat would 
be unsuitably fragmented due to existing 
and proposed new roads in UDWR habitat. 


71% (145,939 acres) of BLM-
designated habitat is currently 
unsuitably fragmented due to 
existing roads. 
76% (156,910 acres) of BLM-
designated habitat would be 
unsuitably fragmented due to 
existing and proposed new roads in 
BLM-designated habitat. 
62% (49,858 acres) of UDWR 
habitat is currently unsuitably 
fragmented due to existing roads. 
67% (53,829 acres) of UDWR 
habitat would be unsuitably 
fragmented due to existing and 
proposed new roads in UDWR 
habitat. 


71% (145,939 acres) of BLM-
designated habitat is currently 
unsuitably fragmented due to 
existing roads. 
80% (164,795 acres) of BLM-
designated habitat would be 
unsuitably fragmented due to 
existing and proposed new roads 
in BLM-designated habitat. 
62% (49,858 acres) of UDWR 
habitat is currently unsuitably 
fragmented due to existing roads. 
71% (57,208 acres) of UDWR 
habitat would be unsuitably 
fragmented due to existing and 
proposed new roads in UDWR 
habitat. 


71% (145,939 acres) of BLM-
designated habitat is currently 
unsuitably fragmented due to existing 
roads. 
84% (174,372 acres) of BLM-
designated habitat would be 
unsuitably fragmented due to existing 
and proposed new roads in BLM-
designated habitat. 
62% (49,858 acres) of UDWR habitat 
is currently unsuitably fragmented 
due to existing roads. 
79% (64,148 acres) of UDWR habitat 
would be unsuitably fragmented due 
to existing and proposed new roads 
in UDWR habitat. 


Elk Habitat 
Fragmentation 


60% (124,188 acres) of BLM-
designated habitat is currently 
unsuitably fragmented due to 
existing roads. 
78% (161,570 acres) of habitat 
would be unsuitably fragmented 
due to existing and proposed new 
roads in BLM-designated habitat. 
53% (58,882 acres) of UDWR 
habitat is currently unsuitably 
fragmented due to existing roads. 
73% (81,078 acres) of UDWR 
habitat would be unsuitably 
fragmented due to existing and 
proposed new roads in UDWR 
habitat. 


60% (124,188 acres) of BLM-
designated habitat is currently 
unsuitably fragmented due to existing 
roads. 
75% (154,350 acres) of habitat would 
be unsuitably fragmented due to 
existing and proposed new roads in 
BLM-designated habitat. 
53% (58,882 acres) of UDWR habitat 
is currently unsuitably fragmented 
due to existing roads. 
71% (78,662 acres) of UDWR habitat 
would be unsuitably fragmented due 
to existing and proposed new roads in 
UDWR habitat. 


60% (124,188 acres) of BLM-designated 
habitat is currently unsuitably fragmented 
due to existing roads. 
93% (192,880 acres) of habitat would be 
unsuitably fragmented due to existing and 
proposed new roads in BLM-designated 
habitat. 
53% (58,882 acres) of UDWR habitat is 
currently unsuitably fragmented due to 
existing roads. 
93% (104,076 acres) of UDWR habitat 
would be unsuitably fragmented due to 
existing and proposed new roads in UDWR 
habitat. 


60% (124,188 acres) of BLM-
designated habitat is currently 
unsuitably fragmented due to 
existing roads. 
66% (135,678 acres) of habitat 
would be unsuitably fragmented due 
to existing and proposed new roads 
in BLM-designated habitat. 
53% (58,882 acres) of UDWR 
habitat is currently unsuitably 
fragmented due to existing roads. 
57% (63,585 acres) of UDWR 
habitat would be unsuitably 
fragmented due to existing and 
proposed new roads in UDWR 
habitat. 


60% (124,188 acres) of BLM-
designated habitat is currently 
unsuitably fragmented due to 
existing roads. 
68% (141,413 acres) of BLM-
designated habitat would be 
unsuitably fragmented due to 
existing and proposed new roads 
in BLM-designated habitat. 
53% (58,882 acres) of UDWR 
habitat is currently unsuitably 
fragmented due to existing roads. 
62% (69,168 acres) of UDWR 
habitat would be unsuitably 
fragmented due to existing and 
proposed new roads in UDWR 
habitat. 


60% (124,188 acres) of BLM-
designated habitat is currently 
unsuitably fragmented due to existing 
roads. 
75% (154,120 acres) of BLM-
designated habitat would be 
unsuitably fragmented due to existing 
and proposed new roads in BLM-
designated habitat. 
53% (58,882 acres) of UDWR habitat 
is currently unsuitably fragmented 
due to existing roads. 
70% (77,473 acres) of UDWR habitat 
would be unsuitably fragmented due 
to existing and proposed new roads 
in UDWR habitat. 
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Table 2-9.  Summary of Impacts 
Resource Alternative A 


(Proposed Action) 
Alternative B 


(Reduced) 
Alternative C 


(Full) 
Alternative D 
(No Action) 


Alternative E 
(Directional) 


Alternative F  
(Agency Preferred) 


Bighorn Sheep 
Habitat 
Fragmentation 


Under current conditions all BLM-
designated and UDWR bighorn 
sheep habitat is unsuitably 
fragmented. 
Under the Proposed Action all 
BLM-designated and UDWR 
bighorn sheep habitat would 
continue to be unsuitably 
fragmented as there would be no 
habitat patch sizes greater than 159 
km2. 


Under current conditions all BLM-
designated and UDWR bighorn 
sheep habitat is unsuitably 
fragmented. 
Under Alternative B, all BLM-
designated and UDWR bighorn 
sheep habitat would continue to be 
unsuitably fragmented since there 
would be no habitat patch sizes 
greater than 159 km2. 


Under current conditions all BLM-
designated and UDWR bighorn sheep 
habitat is unsuitably fragmented. 
Under Alternative C all BLM-designated and 
UDWR bighorn sheep habitat would 
continue to be unsuitably fragmented as 
there would be no habitat patch sizes 
greater than 159 km2. 


Under current conditions all BLM-
designated and UDWR bighorn 
sheep habitat is unsuitably 
fragmented. 
Under the No Action Alternative all 
BLM-designated and UDWR bighorn 
sheep habitat would continue to be 
unsuitably fragmented as there 
would be no habitat patch sizes 
greater than 159 km2. 


Under current conditions all BLM-
designated and UDWR bighorn 
sheep habitat is unsuitably 
fragmented. 
Under Alternative E all BLM-
designated and UDWR bighorn 
sheep habitat would continue to be 
unsuitably fragmented since there 
would be no habitat patch sizes 
greater than 159 km2. 


Under current conditions, all BLM-
designated and UDWR bighorn 
sheep habitat is unsuitably 
fragmented. 
Under Alternative F all BLM-
designated and UDWR bighorn 
sheep habitat would continue to be 
unsuitably fragmented because there 
would be no habitat patch sizes 
greater than 159 km2. 


WILDERNESS CHARACTERISTICS 
Wilderness 
Characteristics 


Drilling approximately 222 wells in 
the Desolation Canyon non-WSA 
lands with wilderness 
characteristics would result in 
surface disturbance that would 
degrade the natural characteristics 
of 1,183 acres of the non-WSA 
lands (3% of the non-WSA lands 
within the project area). Ongoing 
well drilling activities would diminish 
opportunities for solitude and 
primitive recreation in proximity to 
the operations during the life of the 
project. 
Approximately 6,405 acres of the 
non-WSA lands with wilderness 
characteristics (16% of the area) 
would be segmented into areas of 
less than 5,000 acres, resulting in 
the loss of remoteness, sense of 
solitude, and opportunities for 
primitive recreation in these areas 
during the life of the project. 


No wells would be drilled in the 
Desolation Canyon non-WSA lands 
with wilderness characteristics. 
Development of access roads to wells 
on state lands and related 
infrastructure would result in surface 
disturbance that would degrade the 
natural characteristics of 22 acres of 
the non-WSA lands (0.05% of the 
non-WSA lands within the project 
area). Ongoing well drilling activities 
would diminish opportunities for 
solitude and primitive recreation in 
proximity to the operations during the 
life of the project. 
About 28 acres of the non-WSA lands 
with wilderness characteristics 
(0.07% of the area) would be 
segmented into areas of less than 
5,000 acres, resulting in the loss of 
remoteness, sense of solitude, and 
opportunities for primitive recreation in 
these areas during the life of the 
project. 


Same as the Proposed Action, except that 
approximately 214 wells would be drilled in 
Desolation Canyon non-WSA lands 
resulting in the loss of wilderness 
characteristics on 1,248 acres (3% of the 
area). 
Approximately 13,965 acres of the non-
WSA lands with wilderness characteristics 
(35% of the non-WSA lands within the 
project area) would be segmented into 
areas of less than 5,000 acres, with impacts 
as described under the Proposed Action. 


Same as the Proposed Action, 
except that approximately 20 wells 
would be drilled in Desolation 
Canyon non-WSA lands resulting in 
the loss of wilderness characteristics 
on 118 acres (0.3% of the area). 
Approximately 3,808 acres of the 
non-WSA lands with wilderness 
characteristics (10% of the non-WSA 
lands within the project area) would 
be segmented into areas of less than 
5,000 acres, with impacts as 
described under the Proposed 
Action. 


No wells would be constructed in 
the Desolation Canyon non-WSA 
lands with wilderness 
characteristics. However, there 
would be surface disturbance on 
approximately 21 acres of non-
WSA lands (0.05% of the area) 
from construction of access routes 
and pipelines, with impacts to 
wilderness characteristics as 
described under the Proposed 
Action. 
Approximately 6 acres of the non-
WSA lands with wilderness 
characteristics (0.02% of the non-
WSA lands within the project area) 
would be segmented into areas of 
less than 5,000 acres, with impacts 
as described under the Proposed 
Action.  


Same as the Proposed Action, 
except that approximately 215 wells 
would be drilled in Desolation 
Canyon non-WSA lands, resulting in 
the loss of wilderness characteristics 
on 608 acres (1.5% of the area). 
Approximately 9,466 acres of the 
non-WSA lands with wilderness 
characteristics (24% of the area) 
would be segmented into areas of 
less than 5,000 acres, with impacts 
as described under the Proposed 
Action. 


*Determinations for all special status species can be found in Appendix F. 
† Due to the programmatic nature of this document, exact locations of infrastructure are not known at this time. On-site review, at a later date, would determine if individual well pads would be allowed within the 100-year floodplain. This 
analysis would require that any proposed work comply with Executive Order 11988. 
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3.0 AFFECTED ENVIRONMENT  


3.1 INTRODUCTION 
This chapter presents the potentially affected existing environment (i.e., the physical, biological, 
social, and economic values and resources) of the impact area as identified in the 
Interdisciplinary Team Analysis Record Checklist (Appendix A) and presented in Chapter 1 of 
this assessment. This chapter provides the baseline for comparison of impacts/consequences 
described in Chapter 4. Because of small discrepancies in geographic information system (GIS) 
layers used to describe various project area components of the environment, some acreages and 
lengths may not always add to exactly the total described. These discrepancies are normal when 
working with data from a variety of sources and do not affect the overall accuracy of the data and 
analyses presented. 


3.1.1 GENERAL SETTING 
The project area is located in the Uinta Basin—part of the Colorado Plateau Province in 
northeastern Utah. The Uinta Basin is bordered to the north by the Uinta Mountain Range, which 
is the only major east/west-oriented mountain range in the United States. The eastern and 
southern boundary of the basin is formed by the Tavaputs Plateau of the Book Cliffs, and the 
western boundary is formed by the Wasatch Mountains. The center of the basin lies at an 
elevation between 5,000 and 5,500 feet. The vegetation within the Uinta Basin is primarily 
shrub/scrub, with some areas of evergreen forest, grasslands, and barren land. The average 
annual precipitation for the Uinta Basin is less than 8.5 inches. However, the basin contains a 
number of rivers and streams. The southern slopes of the Uintas are drained by Current Creek, 
the Duchesne River, Lake Creek, the Uinta River, Ashley Creek, and Big and Little Brush 
creeks. The southern portion of the basin contains fewer streams that are much smaller in volume 
than those in the northern region. The Green River flows through the Uintas at Split Mountain 
and across the Uinta Basin in a southwesterly direction. 


3.1.2 RESOURCES OF CONCERN AND OTHER RESOURCES BROUGHT FORWARD FOR 
ANALYSIS 


A total of 31 resources of concern identified in the Interdisciplinary Team Analysis Record 
Checklist (Appendix A) are brought forward for analysis in Chapter 4: air quality; existing areas of 
critical environmental concern (ACECs); potential ACECs; cultural resources; environmental 
justice; Native American religious concerns; threatened, endangered or candidate animal species; 
threatened, endangered or candidate plant species; wastes (hazardous or solid); county 
transportation plan; floodplains; lands/access; rangeland health; invasive and non-native species; 
vegetation, including species status plants; water quality; wetlands/riparian zones; proposed Wild 
and Scenic Rivers (WSRs); livestock grazing; woodlands/forestry; vegetation; fish and wildlife, 
including special status species; soils; recreation; visual resources; geology/minerals/energy 
production; paleontology; fuels/fire management; socioeconomics; wilderness characteristics; and 
waters of the United States. Some of the resources of concern described in the checklist have been 
combined into single sections for purposes of analysis, so a total of 16 resource sections is 
presented below. Each of the identified resources of concern is described in the following sections. 
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3.2 AIR QUALITY 


3.2.1 INTRODUCTION 
Regional air quality is influenced by a combination of factors including climate, meteorology, 
the magnitude and spatial distribution of local and regional air pollution sources, and the 
chemical properties of emitted pollutants. Within the lower atmosphere, regional and local scale 
air masses interact with regional topography to influence atmospheric dispersion and transport of 
pollutants. The following sections summarize the climatic conditions and existing air quality 
within the project area and surrounding region. 


3.2.2 CLIMATE  
The project area is located on the West Tavaputs Plateau in the southern foothills of the Uinta 
Basin; a semiarid mid-continental climate regime typified by dry windy conditions and limited 
precipitation. The Uinta Basin is bordered by the Wasatch Range to the west, which extends 
north and south through the middle of the State, and the High Uinta Mountains to the north, 
which extend east and west through the northeast portion of the State. Elevation of the project 
area ranges from 4,600 feet above mean sea-level (famsl) in the eastern portion to over 8,000 
famsl in the western portion. 


3.2.2.1 TEMPERATURE AND PRECIPITATION 
The closest climate measurements to the project area were recorded at Nutters Ranch and at 
Sunnyside, Utah (1963–1986). The Nutters Ranch station is located one mile south of the 
southwest corner of the project area at an elevation of 5,790 famsl (WRCC 2007). The 
Sunnyside station is located 18 miles southwest of the southwest corner of the project area at an 
elevation of 6,670 famsl (WRCC 2007). Table 3-1 and Table 3-2 summarize the mean 
temperature range, mean total precipitation, and mean total snowfall by month. 


 Table 3-1. Temperature, Precipitation, and Snowfall at Nutters Ranch, Utah (1963–1986) 


Season Month 
Average Temperature 


Range  
(in degrees Fahrenheit) 


Average Total 
Precipitation 


(inches) 


Average Total 
Snowfall 
(inches) 


Spring 


March 22.4–51.6 1.2 6.1 
April 29.8–61.4 1.0 4.1 
May 38.5–71.9 1.1 0.6 
Total Spring Average 30.3–61.6 3.3 10.8 


Summer 


June 46.4–81.3 0.9 0.0 
July 53.6–87.7 1.2 0.0 
August 51.3–85.4 1.4 0.0 
Total Summer Average 50.4–84.8 3.4 0.0 


Fall 


September 42.2–77.1 1.1 0.5 
October 31.2–65.3 1.2 1.3 
November 20.1–49.4 0.7 5.4 
Total Fall Average 31.2–63.9 3.0 7.2 
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 Table 3-1. Temperature, Precipitation, and Snowfall at Nutters Ranch, Utah (1963–1986) 


Season Month 
Average Temperature 


Range  
(in degrees Fahrenheit) 


Average Total 
Precipitation 


(inches) 


Average Total 
Snowfall 
(inches) 


Winter 


December 9.2–36.6 0.9 12.4 
January 6.4–35.3 0.6 6.1 
February 11.5–42.0 0.5 9.0 
Total Winter Average 9.0–38.0 1.9 27.6 


Total Annual Average 30.2–62.1 11.6 45.6 
Source: Western Regional Climate Center (WRCC) 2007. Data collected at Nutters Ranch, Utah from 1963 to 1986. 


 


Table 3-2. Temperature, Precipitation, and Snowfall at Sunnyside, Utah (1963–1986) 


Season Month 
Average Temperature 


Range  
(in degrees Fahrenheit) 


Average Total 
Precipitation 


(inches) 


Average Total 
Snowfall 
(inches)  


Spring 


March 22.4–44.9 1.3 6.8 
April 30.0–54.8 1.0 2.6 
May 39.3–64.8 1.2 0.3 
Total Spring Average 30.5–54.8 3.6 9.8 


Summer 


June 48.3–77.2 0.8 0.0 
July 55.3–84.4 1.2 0.0 
August 53.5–82.2 1.5 0.0 
Total Summer Average 52.4–81.3 3.5 0.0 


Fall 


September 45.2–72.5 1.7 0.0 
October 34.9–59.7 1.4 0.5 
November 24.3–45.9 0.9 2.8 
Total Fall Average 34.8–59.4 4.1 3.3 


Winter 


December 15.7–35.9 0.7 6.8 
January 13.8–33.9 0.8 9.2 
February 18.7–40.0 1.0 7.4 
Total Winter Average 16.0–36.6 2.6 23.4 


Total Annual Average 30.2–62.1 11.6 45.6 
Source: WRCC 2007. Data collected at Sunnyside, Utah from 1963 to 1986. 
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Prevailing large-scale westerly air masses originating from the Pacific Ocean are typically 
interrupted by the western mountain ranges before reaching the Uinta Basin. As a result, the 
lower elevations of the Uinta Basin receive relatively slight amounts of precipitation. The higher 
elevations of the area generally receive more favorable amounts of precipitation. The annual 
mean precipitation at Nutters Ranch is 11.6 inches, and ranges from a minimum of 6.4 inches 
recorded in 1974, to a maximum of 24.8 inches recorded in 1965. On average, February is the 
driest month with a monthly mean precipitation of 0.5 inches, and August is the wettest month 
with a monthly mean precipitation of 1.4 inches. The annual average snowfall is 45.6 inches. 
December, January, February, and March are the snowiest months. A maximum annual snowfall 
of 102 inches was recorded in 1965.  


The surrounding area has an annual mean temperature of 46°F. However, abundant sunshine and 
rapid nighttime cooling result in a wide daily range in temperature. Wide seasonal temperature 
variations typical of a mid-continental climate regime are also common. Average winter 
temperatures range from 9°F to 38°F, while average summer temperatures range from 50°F to 
85°F. Recorded daily extreme temperatures are minus 25°F in 1971 and 100°F in 1976. 


3.2.2.2 WINDS AND ATMOSPHERIC STABILITY 
The transportation and dilution of air pollutants are primarily a function of wind speed and 
direction. Winds dictate the direction in which pollutants are transported. As wind speed 
increases, the dispersion of emitted pollutants also increases, thereby reducing pollutant 
concentrations. 


Wind data within the project area have not been directly measured. Local terrain effects will 
influence the wind profiles specific to the project area. However, representative wind speed and 
direction data for the area are available at the Canyonlands National Park for the years 1995, 
1996, 1997, 1998, and 1999 as part of the Clean Air Status and Trends Network (CASTNET) 
operated by the U.S. Environmental Protection Agency (EPA) and National Park Service (NPS). 
These data were prepared for use in the Draft West Tavaputs Plateau Natural Gas Full Field 
Development Plan EIS (BLM 2008d). Figure 3-1 presents a wind rose depicting wind speed and 
direction for all five years of data. Note that the data represent the direction from which the wind 
is blowing (Wind Direction Origin). For example, winds blowing from the north would transport 
pollutants to the south. As shown, winds originate predominately from the east-southeast 16.7% 
of the time. The average measured wind speed is 6.4 miles per hour.  


The degree of stability in the atmosphere is also important to the dispersion of emitted pollutants. 
During stable conditions, vertical movement in the atmosphere is limited and the dispersion of 
pollutants is inhibited. Temperature inversions can result in very stable conditions with virtually 
no vertical air motion and light winds, thereby restricting dispersion. Conversely, during 
convective conditions, upward and downward movement in the atmosphere prevails along with 
stronger winds, and the vertical mixing of pollutants in the atmosphere is enhanced. 


The potential for atmospheric dispersion is relatively high for the project area due to the 
frequency of strong winds. However, calm periods and nighttime cooling may enhance air 
stability, thereby inhibiting air pollutant transport and dilution.  
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Average Wind Speed 5.52 Knots = 6.35 miles per hour 


Figure 3-1. Wind Rose of Canyonlands NP wind speed direction data 
1995-1999 (blowing from). 


The region can experience frequent temperature inversions in winter when cold stable air masses 
settle into the valleys and snow cover and shorter days inhibit ground-level warming. 
Temperature inversions are less common during the summer months when daytime ground-level 
heating rapidly leads to inversion break-up and increased vertical mixing. The higher locations of 
the project area generally will remain warmer at night and less prone to the temperature 
inversions common to the valleys and drainages. 


3.2.3 EXISTING AIR QUALITY 


3.2.3.1 REGULATORY ENVIRONMENT 


3.2.3.1.1 CRITERIA POLLUTANTS 
The EPA has promulgated National Ambient Air Quality Standards (NAAQS) to protect human 
health and welfare with an adequate margin of safety. Standards have been set for the following 
pollutants: ozone (O3), sulfur dioxide (SO2), nitrogen dioxide (NO2), carbon monoxide (CO), 
lead (pb), and particulate matter less than 10 microns in diameter (PM10) or 2.5 microns in 
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diameter (PM2.5). The primary standards are set to protect public health, whereas secondary 
standards are set to protect public welfare (e.g., injury to crops or forests). Through air quality 
monitoring, when an area meets the NAAQS, it is designated as attainment. Conversely if an 
area does not meet the NAAQS, it is designated as nonattainment. If an area does not have 
enough air monitoring data to make a NAAQS determination, it is designated as unclassified and 
is regulated as an attainment area. Uintah County is currently designated as attainment or 
unclassified for all criteria pollutants.  


The NAAQS have been recently revised for the ozone, NO2, SO2, PM10, and PM2.5 standards. 
The changes reflect a stricter ozone standard (lowered from 0.08 parts per million [ppm] to 0.075 
ppm), the implementation of a 1-hour averaging time standard for NO2, the implementation of a 
1-hour averaging time standard for SO2, a stricter PM2.5 24-hour standard (lowered from 65 
μg/m3 to 35 μg/m3), and the elimination of the PM10 annual standard. These standards and 
changes are illustrated in Table 3-3. EPA is also reviewing the recently lowered ozone standard, 
and may lower the standard again to between 0.060 and 0.075 ppm. EPA may also establish a 
more restrictive secondary standard for ozone in this review.  


In most regions of the Rocky Mountain west, ozone and particulate matter are the most common 
air quality problems. In Utah, the metropolitan areas along the Wasatch Front are designated as 
nonattainment or maintenance (formally nonattainment) for ozone, PM10, PM2.5, CO, and SO2. 
The Cache Valley (Logan) area has also been recently designated as nonattainment for PM2.5. 
Typically nonattainment areas are closely correlated with population centers. A general 
description of particulate matter and ozone follows. 
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Table 3-3. National Ambient Air Quality Standards 
 Pollutant Primary Standards Secondary Standards 


Level Averaging Time Level Averaging Time 


Carbon  
Monoxide 


9 ppm  8-hour (1)  None  
35 ppm  1-hour (1) 


Lead 0.15 µg/m3 (2) Rolling 3-month Average Same as primary 
1.5 µg/m3 Quarterly average Same as primary 


Nitrogen  
Dioxide (NO2) 


53 ppb (3) Annual  Same as primary 
100 ppb 1-hour (4)  None  


Particulate  
Matter (PM10) 


150 µg/m3 24-hour (5) Same as primary 


Particulate  
Matter (PM2.5) 


15.0 µg/m3 Annual (6)  Same as primary 
35 µg/m3 24-hour (7) Same as primary 


Ozone 0.075 ppm  8-hour (8)  Same as primary  
Sulfur  
Dioxide 


0.03 ppm  Annual  0.5 ppm  3-hour (1)  
0.14 ppm 24-hour (1) 
75 ppb  1-hour None  


(1) Not to be exceeded more than once per year. 
(2) Final rule signed October 15, 2008. 
(3) The official level of the annual NO2 standard is 0.053 ppm, equal to 53 ppb (parts per billion), which is shown here for the 
purpose of clearer comparison to the 1-hour standard. 
(4) To attain this standard, the 3-year average of the 98th percentile of the daily maximum 1-hour average at each monitor 
within an area must not exceed 100 ppb (effective January 22, 2010). 
(5) Not to be exceeded more than once per year on average over 3 years. 
(6) To attain this standard, the 3-year average of the weighted annual mean PM2.5 concentrations from single or multiple 
community-oriented monitors must not exceed 15.0 µg/m3. 
(7) To attain this standard, the 3-year average of the 98th percentile of 24-hour concentrations at each population-oriented 
monitor within an area must not exceed 35 µg/m3 (effective December 17, 2006). 
(8) To attain this standard, the 3-year average of the fourth-highest daily maximum 8-hour average ozone concentrations 
measured at each monitor within an area over each year must not exceed 0.075 ppm. (effective May 27, 2008)  
(9) (a) To attain this standard, the 3-year average of the fourth-highest daily maximum 8-hour average ozone concentrations 
measured at each monitor within an area over each year must not exceed 0.08 ppm.  


 


3.2.3.1.2 PARTICULATE MATTER (PM10 AND PM2.5) 
Airborne particulate matter consists of tiny coarse-mode (PM10) or fine-mode (PM2.5) particles or 
aerosols combined with dust, dirt, smoke, and liquid droplets. PM2.5 is derived primarily from the 
incomplete combustion of fuel sources and secondarily formed aerosols. PM10 is derived 
primarily from crushing, grinding, or abrasion of surfaces. Sources of particulate matter include 
industrial processes, power plants, mobile sources (vehicle exhaust and road dust), construction 
activities, home heating, and fires. Particulate matter causes a variety of health and 
environmental impacts. Many scientific studies have linked breathing particulate matter to 
serious health problems, including aggravated asthma, increased respiratory symptoms (e.g., 
coughing), difficult or painful breathing, chronic bronchitis, decreased lung function, and 
premature death. Particulate matter is the major cause of reduced visibility. It can stain and 
damage stone and other materials, including culturally important objects, such as monuments and 
statues. 
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3.2.3.1.2.1 Ozone 
Ground-level ozone is a secondary pollutant. It is formed by a chemical reaction between 
nitrogen oxides (NOx) and volatile organic compounds (VOCs) in the presence of sunlight 
(photochemical oxidation). Precursor sources of NOx and VOCs include motor vehicle exhaust, 
industrial emissions, gasoline vapors, vegetation emissions (i.e., terpenes), wood burning, and 
chemical solvents. The abundant sunlight during the summer months drives the photochemical 
process and creates ground-level ozone; therefore, ozone is generally considered a summertime 
air pollutant. 


In the Uinta Basin, ozone concentrations during the winter months have been monitored at levels 
above the 75 ppb (parts per billion) ozone NAAQS. It is the current scientific consensus that the 
photochemical processes that form tropospheric ozone in the presence of NO2 and free radical 
volatile organics are heightened by increased concentrations of ozone precursors from the 
stagnant winter atmospheric conditions and increased solar radiation reflected from the winter 
snow cover (Schnell et al. 2009). However, this is an area of ongoing scientific research. 


Ozone is a regional air quality issue because, along with its precursors, it can transport hundreds 
of miles from its origins, and maximum ozone levels can occur at locations many miles 
downwind from the sources. Primary health effects from ozone exposure range from breathing 
difficulty to permanent lung damage. Significant ground-level ozone also contributes to plant 
and ecosystem damage. 


3.2.3.1.3 PREVENTION OF SIGNIFICANT DETERIORATION 
Under the Prevention of Significant Deterioration (PSD) provisions of the Clean Air Act (CAA), 
incremental increases of specific pollutant concentrations are limited above a legally defined 
baseline level. Many national parks and wilderness areas are designated as PSD Class I. The 
PSD program protects air quality within Class I areas by allowing only slight incremental 
increases in pollutant concentrations. Areas of Utah not designated as PSD Class I are classified 
as Class II. For Class II areas, greater incremental increases in ambient pollutant concentrations 
are allowed as a result of controlled growth. The PSD increments for Class I and II areas are 
presented in Table 3-4. The closest Class I areas are Arches National Park (74 miles south) and 
Canyonlands National Park (96 miles south) (Figure 3-2). 
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Figure 3-2. Gasco Uinta Basin Natural Gas Development project area with 
surrounding Prevention of Significant Deterioration Class I and Class II areas. 


Table 3-4. Prevention of Significant Deterioration (PSD) Increments 
Pollutant PSD Class I Increment (μg/m3) PSD Class II Increment (μg/m3) 


SO2 
2 20 
5 91 


25 512 
NO2 2.5 25 
PM10 8 30 


3.2.3.1.4 HAZARDOUS AIR POLLUTANTS 
Hazardous air pollutants (HAPs) are known or suspected to cause cancer or other serious health 
effects, such as reproductive effects or birth defects, or adverse environmental impacts. The EPA 
has classified 187 air pollutants as HAPs. Examples of listed HAPs associated with the oil and 
gas industry include formaldehyde, benzene, toluene, ethylbenzene, isomers of xylene (BTEX) 
compounds, and normal-hexane (n-hexane). 


The CAA requires the EPA to regulate emissions of toxic air pollutants from a published list of 
industrial sources referred to as “source categories.” The EPA has developed a list of source 
categories that must meet control technology requirements for these toxic air pollutants. Under 
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Section 112(d) of the CAA, the EPA is required to develop regulations establishing national 
emission standards for hazardous air pollutants (NESHAP) for all industries that emit one or more 
of the pollutants in major source quantities. These standards are established to reflect the 
maximum degree of reduction in HAP emissions through application of maximum achievable 
control technology (MACT). Source categories for which MACT standards have been 
implemented include oil and natural gas production and natural gas transmission and storage. 


There are no applicable federal or State of Utah ambient air quality standards for assessing 
potential HAP impacts to human health, and monitored background concentrations are rarely 
available. Therefore, reference concentrations (RfC) for chronic inhalation exposures and 
reference exposure levels (REL) for acute inhalation exposures are applied as significance criteria. 
Table 3-5 provides the RfCs and RELs. RfCs represent an estimate of the continuous (i.e., annual 
average) inhalation exposure rate to the human population (including sensitive subgroups such as 
children and the elderly) without an appreciable risk of harmful effects. The RELs represent the 
acute (i.e., 1-hour average) concentration at or below which no adverse health effects are 
expected. Both the RfC and REL guideline values are for non-cancer effects. 


Table 3-5. Hazardous Air Pollutant (HAP) Reference Exposure Levels and Reference 
Concentrations (RfCs) 


HAP Reference Exposure Level 
(REL 1-hour Average) (µg/m3) 


Reference Concentration a 


(RfC Annual Average) (µg/m3) 


Benzene 
1,300 b, c 30 


160,000 d - 
Toluene 37,000 b 5,000 
Ethylbenzene 350,000 d 1,000 
Xylenes 22,000 b 100 
n-Hexane 390,000 d 700 
Formaldehyde 94 b 9.8 
a EPA Air Toxics Database, Table 1 (EPA 2007a) 
b EPA Air Toxics Database, Table 2 (EPA 2007a) REL from California EPA (most conservative level in Table 2) 
c REL for benzene is for a 6-hour average. 
d Immediately Dangerous to Life or Health/10, EPA Air Toxics Database, Table 2 (EPA 2007a) because no REL is available. 


3.2.3.1.5 GREENHOUSE GASES (GHGS) 
The Council on Environmental Quality (CEQ) has released new (2010) draft guidance on how the 
National Environmental Policy Act (NEPA) should consider and evaluate greenhouse gas (GHG) 
emissions and climate change. The draft guidance outlines how federal agencies should consider 
climate change issues under NEPA. Under this draft guidance, where a proposed federal action 
would be reasonably anticipated to emit greenhouse gases into the atmosphere in quantities that 
the agency preparing the NEPA document finds may be “meaningful,” the agency should quantify 
and disclose its estimate of the expected, annual direct and indirect greenhouse gas emissions. 
Specifically, where a proposed action is anticipated to cause direct, annual emissions of 25,000 
metric tons or more of carbon dioxide (CO2)-equivalent greenhouse gas emissions, a quantitative 
and qualitative assessment is required together with the consideration of mitigation measures and 
reasonable alternatives to reduce greenhouse gas emissions.  
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Several factors affect climate change, including but not limited to GHGs, land use management 
practices, and the albedo effect.  


GHGs are produced and emitted by various sources during phases of oil and gas exploration, 
well development, and production. The primary sources of GHGs associated with oil and gas 
exploration and production are CO2, nitrous oxide (N2O), and methane (CH4). In addition, VOCs 
are a typical source of emissions associated with oil and gas exploration and production. Under 
specific environmental conditions, N2O and VOCs form ozone, which also is considered a GHG. 


On October 30, 2009, the EPA issued the final mandatory reporting rule for major sources of 
GHG emissions. The rule requires a wide range of sources and source groups to record and 
report selected GHG emissions, including CO2, CH4, N2O, and some halogenated compounds. 
The EPA delayed a comparable rule for GHG emissions for various natural gas industry groups. 
On December 31, 2010, a rule (Subpart W) became effective  that addressed natural gas systems 
and natural gas transmission source groups, among other things.  


The final rule (Subpart W) for natural gas systems specifically identified monitoring and 
reporting requirements for oil and natural gas systems. The oil and natural gas source category 
includes on-shore natural gas processing facilities and on-shore natural gas transmission 
compression facilities, which are applicable components of the proposed project. Combustion 
units associated with these processes also are included as part of the separate final rule. The EPA 
final rule concerning mandatory reporting of GHGs do not require any controls or establish any 
standards related to GHG emissions or impacts.  


Additionally, in June of 2010, the EPA finalized the Greenhouse Gas Tailoring Rule. The rule  
outlines the time frame and the applicability criteria that determine which stationary sources and 
modification projects become subject to permitting requirements for GHG emissions under the 
CAA’s PSD and Title V programs. 


Global mean surface temperatures increased nearly 1.8°F from 1890 to 2006. Models indicate 
that average temperature changes are likely to be greater in the Northern Hemisphere. Northern 
latitudes (above 24°N) have exhibited temperature increases of nearly 2.1°F since 1900, with a 
nearly 1.8°F increase since 1970. Without additional meteorological monitoring systems, it is 
difficult to determine the spatial and temporal variability and change of climatic conditions, but 
increasing concentrations of GHGs are likely to accelerate the rate of climate change. 


Ongoing scientific research has identified the potential impacts of anthropogenic (manmade) 
GHG emissions and changes in biological carbon sequestration due to land management 
activities on global climate. Through complex interactions on a regional and global scale, these 
GHG emissions and net losses of biological carbon sinks cause a net warming effect of the 
atmosphere, primarily by decreasing the amount of heat energy radiated by the earth back into 
space. Although GHG levels have varied for millennia, recent industrialization and burning of 
fossil carbon sources have caused CO2(e) concentrations to increase dramatically, and are likely 
to contribute to overall global climatic changes. The Intergovernmental Panel on Climate Change 
(IPCC) recently concluded that warming of the climate system is unequivocal, and most of the 
observed increase in globally average temperatures since the mid twentieth century is very likely 
due to the observed increase in anthropogenic GHG concentrations (IPCC 2007). 







Gasco Final EIS Chapter 3. Affected Environment 
3.2 Air Quality 


3-12 


In 2001, the IPCC projected that by the year 2100, global average surface temperatures could 
increase by 2.5°F to 10.4°F above 1990 levels. The National Academy of Sciences (2010) has 
confirmed these projections, but also has indicated that there are uncertainties regarding how 
climate change may affect different regions. Computer model predictions indicate that increases 
in temperature would not be equally distributed, but are likely to be accentuated at higher 
latitudes. Warming during the winter months is expected to be greater than during the summer, 
and increases in daily minimum temperatures are more likely than increases in daily maximum 
temperatures. Although large-scale spatial shifts in precipitation distribution may occur, these 
changes are more uncertain and difficult to predict.  


The analysis of the Regional Climate Impacts prepared by the United States Global Change 
Research Program (USGCRP) (2009) suggests that recent warming in the region was among the 
most rapid nationally. They conclude that this warming is causing decline in spring snowpack 
and reducing flow in the Colorado River. Their projections of future climate change indicate that 
further strong warming will reduce precipitation, which in turn will strain regional water 
supplies, increase the risk of wildfires and invasive species, and degrade recreational 
opportunities.  


Past records and future projections predict an overall increase in regional temperatures, which 
would cover the development area. As has been observed at many sites to date, the observed 
increase is largely the result of the warmer nights, and effectively higher average daily minimum 
temperatures at many of the sites in the region. The USGCRP (2009) projects a region-wide 
decrease in precipitation, although with substantial variability in interannual conditions. For 
eastern Utah, the projections range from an approximately 5% decrease in annual precipitation to 
decreases as high as 40% of annual precipitation. 


As with any field of scientific study, there are uncertainties associated with the science of climate 
change; however, this does not imply that scientists do not have confidence in many aspects of 
climate change science. Some aspects of the science are known with virtual certainty because 
they are based on well-known physical laws and documented trends (EPA 2010).  


Several activities contribute to the phenomena of climate change, including emissions of GHGs 
(especially CO2 and methane [CH4]) from fossil fuel development, large wildfires, activities 
using combustion engines, changes to the natural carbon cycle, and changes to radiative forces 
and reflectivity (albedo). It is important to note that GHGs will have a sustained climatic impact 
over different temporal scales. For example, recent emissions of CO2 may influence climate for 
100 years.  


3.2.3.1.6 EXISTING AIR QUALITY DATA 
The existing or background air quality of any given area can be estimated by a variety of 
methods. The most accurate and rigorous method is when adequate monitoring using Federal 
Reference Monitors (FRM) has been conducted in compliance with procedures defined in the 
Code of Federal Regulations (CFR) 40 Part 51 Appendix W, and the monitoring has been 
conducted for an appropriate amount of time to determine compliance with the applicable 
NAAQS. For example, to determine compliance with the ozone NAAQS, an FRM site must be 
operated in compliance with Appendix W for at least three years to meet the averaging time 
given in the NAAQS. When adequate air monitoring has been conducted such that it can 
determine compliance with the NAAQS for a given air pollutant, the resulting highest applicable 
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value is considered the “design value” for the area (typically a county). To date, no air 
monitoring has been conducted in Uintah County that would meet the FRM requirements; 
therefore, no design values based on FRM methodology currently exist for that county.  


The next best method for estimating existing air quality is based on air monitoring conducted 
that, while not meeting the standards described above, is still considered of sufficient quality to 
be used for modeling and initial or screening air quality determinations. Reasons for monitoring 
not meeting NAAQS CFR standards, but still be sufficient for other purposes, might include use 
of non-FRM certified monitors, not meeting all CFR standards for the monitoring site, or 
operating otherwise compliant monitors less than the averaging time of the applicable pollutant 
standard (e.g., less than three years for ozone). Air monitoring data over ten years old are 
generally considered to be out of date, though they still may be representative if emission sources 
in the area have not changed much. Given these qualifiers, there has been relevant air monitoring 
conducted recently in the Uinta Basin for PM2.5 and ozone.  


3.2.3.1.6.1 PM2.5 Air Monitoring 
Starting in December 2006 and running through December 2007, the Utah Department of 
Environmental Quality (UDEQ) conducted air monitoring for PM2.5 in the town of Vernal, 
Uintah County. Over the winter, PM2.5 levels were measured at the Vernal monitoring station 
that were higher than the new PM2.5 NAAQS that became effective in December 2006. The 
maximum 24-hour average concentration over this period was 63.3 ug/m3. Additional PM2.5 
monitoring was conducted by UDAQ in Vernal in 2008 and in Vernal and Roosevelt (Duchesne 
County) in 2009, which also monitored maximum 24-hour values above the NAAQS during the 
winter months. PM2.5 monitoring conducted by UDAQ during the summer of 2007 did not find 
any elevated concentrations. A limited analysis of the filters used to collect the PM2.5 samples 
was conducted to chemically speciate the particulate samples. This analysis found that the 
composition was primarily carbon-based. In the case of Teflon filters, the composition was 
unidentifiable, which in a Teflon filter is typically indicative of also being carbonaceous because 
these types of filters cannot be used to detect carbon-based particulate.  


Beginning in the summer of 2009, PM2.5 monitoring is being conducted in the Ouray and 
Redwash areas of Uintah County. This monitoring is being conducted to comply with an EPA 
consent order. It is located in a rural area contingent with oil and gas operations and removed 
from urban sources. No exceedences of the PM2.5 24-hour standard have been observed.  


The sources of elevated PM2.5 concentrations during winter inversions in Vernal and Roosevelt 
have not been conclusively identified yet. Based on experiences and studies in other areas of the 
Rocky Mountain west and the emission inventory in the Uinta Basin, potential sources can be 
tentatively identified. In Utah, elevated PM2.5 concentrations along the Wasatch Front are 
associated with secondarily formed particles from sulfates, nitrates, and organic chemicals from 
a variety of sources (UDAQ 2006). In Cache Valley, approximately half of ambient PM2.5 during 
elevated concentrations is composed of ammonium nitrate, most likely from agricultural 
operations. The other half is from combustion, primarily mobile sources and woodstoves (Martin 
2006). For comparison, PM2.5 in most rural areas in the western United States is typically 
dominated by total carbonaceous mass and crustal materials from combustion activities and 
fugitive dust, respectively (EPA 2009). Because the Uinta Basin is not a major metropolitan area 
(like those found on the Wasatch Front) nor does it have significant agricultural activities (like 
those found in Cache Valley), the most likely causes of elevated PM2.5 at the Vernal monitoring 
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station are probably those common to other areas of the western US (combustion and dust). The 
filter speciation that has been done to date tends to support this conclusion because the dominant 
chemical species from the filters is carbonaceous mass, which is indicative of wood burning, 
diesel emissions, or both. It is unlikely that significant transport of PM2.5 precursors are 
occurring during the intense winter inversions under which these elevated PM2.5 levels are 
forming, and as there is extensive snow cover during these episodes fugitive dust is also an 
unlikely significant contributor.  


The BLM does acknowledge that uncertainties remain with speciation of PM2.5 in the Uinta 
Basin, and notes that additional monitoring studies planned for the 2011–2012 winter may 
provide more conclusive information. 


The complete UDAQ PM2.5 monitoring data can be found at 
http://www.airmonitoring.utah.gov/dataarchive/archpm25.htm. 


The complete EPA Ouray and Redwash monitoring data can be found at 
http://www.epa.gov/airexplorer/index.htm. 


3.2.3.1.6.2 Ozone Air Monitoring 
Active ozone monitoring in the Uinta Basin began in the summer of 2009 at the Ouray and 
Redwash monitoring sites (the ozone monitors are collocated with the PM2.5 monitors). Both 
sites have recorded numerous exceedences of the 8-hour ozone standard during the winter 
months (January through March). The maximum 8-hour average recorded to date is 0.123 ppm, 
well above the current ozone NAAQS of 0.075 ppm. These data have recently been released by 
EPA. Although the monitors are not currently being operated to CFR standards, and are not 
considered adequate data to make a NAAQS determination, the data are considered viable and 
representative of the area. Apparently, high concentrations of ozone are being formed under a 
“cold pool” process, whereby stagnate air conditions with very low mixing heights form under 
clear skies with snow-covered ground and abundant sunlight that, combined with area precursor 
emissions (NOx and VOCs), create intense episodes of ozone. Based on the first year of 
monitoring, these episodes occur only during the winter months (January through March). This 
phenomenon has also been observed in similar types of locations in Wyoming, and has 
contributed to a proposed nonattainment designation for Sublette County.  


The National Park Service also operates an ozone monitor in Dinosaur National Monument 
during the summer months. No exceedences of the current ozone NAAQS have been recorded at 
this site.  


Winter ozone formation is a newly recognized issue, and the methods of analyzing and managing 
this problem are still in development. Existing photochemical models are currently unable to 
replicate winter ozone formation satisfactorily, in part due to the very low mixing heights 
associated with the unique meteorology of these ambient conditions.  


Based on the emission inventories developed for Uintah County, the likely dominant source of 
ozone precursors at the Ouray and Redwash monitoring sites are oil and gas operations near the 
monitors. The monitors are located in remote areas where impacts from other human activities 
are unlikely to be significantly contributing to this ozone formation. Although ozone precursors 
can be transported large distances, the meteorological conditions under which this cold pool 
ozone formation is occurring tend to preclude any significant transport. Currently, ozone 
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exceedences in this area are confined to the winter months during periods of intense surface 
inversions and low mixing heights. Significant work remains to definitively identify the sources 
of ozone precursors contributing to the observed ozone concentrations. Speciation of gaseous air 
samples collected during periods of high ozone is needed to determine which VOCs are present 
and what their likely sources are.  


The complete EPA Ouray and Redwash monitoring data can be found here: 
http://www.epa.gov/airexplorer/index.htm. 


The complete NPS Dinosaur National Monument monitoring data can be found here: 
http://www.nature.nps.gov/air/Monitoring/MonHist/index.cfm. 


3.2.3.1.6.3 Modeling of Background Air Pollution Concentrations 
Another method that can be used to estimate background air pollution concentrations is modeling 
conducted by “one-atmosphere” models. These models combine comprehensive emission 
inventories of an area with site-specific, worst-case meteorological conditions to determine 
worst-case air pollution concentrations based on mathematical algorithms. Examples of these 
models are the Community Multiscale Air Quality (CMAQ) model and the Comprehensive Air 
Quality Model with Extensions (CAMX). Although this method is less accurate than actual air 
monitoring (mean error should be within 35%), in many cases it is the only tool available to 
estimate background in lieu of actual monitoring data.  


The project emission inventory has been included in several one-atmosphere modeling studies 
conducted recently. The West Tavaputs Draft Environmental Impact Statement (EIS) (BLM 
2008) used CMAQ modeling to determine the incremental impact of the Proposed Action‘s 
emissions to ozone and other air quality measures, and included the project inventory along with 
all other reasonably foreseeable development in the area. Figure 3-3 shows the modeling results 
for the Uinta Basin without the West Tavaputs project. The model did not predict the winter 
ozone formation that has been monitored. This is expected and not unique to this modeling 
study, because presently, these models cannot replicate winter ozone formation. It is problematic 
to place any definitive reliance of the models prediction of background value, because the values 
predicted in this analysis are near the NAAQS and given the allowable margin of error for these 
models, the actual value could range anywhere from well below the standard to well above the 
standard.  
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Figure 3-3. West Tavaputs EIS ozone modeling 
demonstration. 


Another recently completed, one-atmosphere modeling study relevant to the project is the Uinta 
Basin Air Quality Study (IPAMS 2009). This study was an industry sponsored modeling analysis 
that looked at air quality impacts related to oil and gas development in the Uinta Basin out to 
2012. Figures 3-4 and 3-5 show modeled concentrations for ozone and PM2.5, respectively. The 
overall pattern of modeled ozone concentrations is similar to the West Tavaputs model, and 
given the allowable, mean, error concentrations, they are well within each other’s range. Winter 
ozone was not modeled in this analysis, so no comparison can be made regarding that. Figure 3-4 
includes actual monitored values inset into the map. Based on the monitored data compared to 
the modeled values, the model succeeded at replicating observed summer ozone concentrations. 
This lends some assurance that the models are replicating peak summer ozone levels acceptably. 
Based on these two ozone modeling analyses, peak summer ozone levels in the Uinta Basin are 
below the current ozone NAAQS; however, they may be approaching or exceeding any potential 
lower standards EPA may promulgate in the near future. 
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Figure 3-4. UBAQS ozone modeling demonstration. 


Figure 3-5 shows the UBAQS modeled PM2.5 concentrations across the Uinta Basin. The PM2.5 
modeling conducted for the UBAQS has some qualifiers that must be considered when 
evaluating these data. Primary among them is the lack of speciated aerosol data to properly 
calibrate the model. Without a good understanding of the secondary particulate formation unique 
to the area, it is likely the model did not adequately predict PM2.5 concentrations. Also the winter 
inversion episodes were not modeled; therefore, the high concentrations monitored in Vernal and 
Roosevelt would not have been captured by this study either. The modeling analyses generally 
predicted PM2.5 concentrations below the NAAQS across the Uinta Basin, which is consistent 
with the limited monitoring data currently available.  
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Figure 3-5. UBAQS PM2.5 modeling demonstration. 


3.2.3.1.6.4 Modeling Background Concentrations 
One final method to estimate background air quality is the background concentrations published 
by the UDAQ as guidance for modeling of permitted sources to ensure NAAQS compliance. 
These background values are used in dispersion models that need a background value to add to a 
proposed point sources emissions so that an evaluation can be made on whether the source will 
meet NAAQS. These background estimates are based on monitored values when possible, and 
on default factors when monitoring data do not exist. Ambient air monitoring has been 
conducted recently in the Uinta Basin at two locations. For purposes of this analysis, and as 
annotated below, values from these local air monitoring stations in the Uinta Basin have been 
used (Table 3-6).   
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Table 3-6. Criteria Pollutant Background in the Uinta Basin 


Pollutant Averaging 
Period(s) 


Uinta Basin Background 
Concentrationa 


(μg/m3) 


NAAQS 
(μg/m3) 


SO2 
Annuala 


24-houra 


3-houra 


5 
10 
20 


80 
365 


1,300 


NO2 
Annualb 8.0 100 
1-hourb 69.6 188 


PM10 24-hourb 18 150 


PM2.5 
24-hourb 16 35 
Annualb 6 15 


CO 
CO 


8-hourb 


1-hourb 
3,910 
6,325 


10,000 
40,000 


Ozone (ppb) 8-hourc 117 75 ppb 
a Source: Utah Division of Environmental Quality - Division of Air Quality (UDAQ). 
b Based on data collected at the Ouray or Redwash Monitoring Stations (see the air quality impact assessment 
section, Greater Natural Buttes Supplement to the Draft EIS, February 2011)  
c Ozone data are the Highest Fourth High from Ouray Monitoring Station data (EPA AQS Database) 


3.2.3.1.6.5 Summary 
Based on the combination of methods available to estimate background air quality in the Uinta 
Basin, conclusions can be made regarding existing air quality in the project area. Ozone is the 
primary pollutant of concern, with a potential seasonal pattern opposite of what is typically 
considered for ozone. Ozone concentrations during winter inversion events are being monitored 
well above the current ozone NAAQS. Summer ozone concentrations, while elevated above what 
would be considered normal background levels, are below the current NAAQS. These 
concentrations may become an issue if EPA lowers the existing standard to the lowest values 
being contemplated. PM2.5 at this time does not appear to be an issue in rural areas of the Uinta 
Basin, though concentrations in urban settings have been recorded above the NAAQS during 
winter inversion events. This is not an unusual occurrence, even in smaller rural communities, 
and is typically due to a combination of woodstoves and vehicle emissions (especially diesel). 
Other criteria pollutants do not appear to be an issue at this time, and are anticipated to all be 
well below applicable NAAQS concentrations. 


3.2.3.2 EXISTING SOURCES OF AIR POLLUTION 
The Uinta Basin has seen recent oil and gas development on tribal, federal, and private lands. 
Fugitive dust is the most prominent air pollutant in the region and in the project area and is 
intermittent depending on winds and dust-causing activities. In addition to the Uinta Basin, other 
geographic areas of industrial and vehicular emissions in the region include the Wasatch Front to 
the west, the Green River area to the south, and the Castle Valley area to the southwest.  
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Existing point and area sources of air pollution within the project area and surrounding region 
include the following: 


• Exhaust emissions, primarily CO, NOx, PM2.5, and formaldehyde, from existing natural 
gas fired compressor engines used in production of natural gas 


• Natural gas dehydrator still-vent emissions of NOx, CO, BTEX and n-hexane 
• Gasoline and diesel-fueled vehicle tailpipe emissions of VOCs, NOx, CO, SO2, PM10, and 


PM2.5 
• Oxides of sulfur (SOx), NOx, and fugitive dust emissions from coal-fired power plants 


and coal mining and processing 
• Fugitive dust (in the form of PM10 and PM2.5) from vehicle traffic on unpaved roads, 


wind erosion in areas of soil disturbance, and road sanding during winter months 
• Long-range transport of pollutants from distant sources contributing to regional haze  


3.2.3.3 AIR QUALITY RELATED VALUES 
Areas of special concern, including some Federally-mandated Class I areas and Class II 
wilderness areas and national parks, are monitored for air quality related value (AQRV) impacts. 
These AQRVs include terrestrial and aquatic deposition and visibility impairment. 


3.2.3.3.1 ATMOSPHERIC DEPOSITION 
Atmospheric deposition refers to the processes by which air pollutants are removed from the 
atmosphere and deposited on terrestrial and aquatic ecosystems, and is reported as the mass of 
material deposited on an area in a period of time (kilograms per hectare per year [kg/ha/yr]). Air 
pollutants are deposited by wet deposition (i.e., precipitation) and by dry deposition (i.e., 
gravitational settling of particles and adherence of gaseous pollutants to particles). Total 
deposition refers to the sum of airborne material transferred to the earth’s surface by both wet 
and dry deposition. 


Total terrestrial deposition levels of concern (LOC) have been estimated for several Class I 
areas, including Canyonlands National Park in Utah (Fox et al. 1989). Estimated total terrestrial 
deposition LOC include the “red line” (defined as the total deposition that the area can tolerate) 
and the “green line” (defined as the acceptable level of total deposition). Total deposition LOC 
for Canyonlands include a “red line” set at 10 kg/ha/yr for nitrogen and 20 kg/ha/yr for sulfur, 
and a “green line” set at 3 to 5 kg/ha/yr for nitrogen and 5 kg/ha/yr for sulfur. 


The nearest wet and dry deposition measurements collected at a Class I area are available from 
Canyonlands National Park, located approximately 130 miles south of the project area. Wet 
deposition data for the Canyonlands station are available through the National Atmospheric 
Deposition Program (NADP) for the period 1997 through 2004. The NADP assesses wet 
deposition by measuring the chemical composition of precipitation (rain and snow). Similarly, 
the Clean Air Status and Trends Network (CASTNet) measures the dry deposition rates of 
nitrogen and sulfur compounds. Data from the Canyonlands CASTNet station are available from 
1995 through 2002.  


Table 3-7 summarizes the annual average wet and dry components of total nitrogen and sulfur 
deposition at Canyonlands. Note that wet deposition data are available from 1997 through 2004, 
while dry deposition data are available only from 1995 through 2002. 
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Table 3-7. Nitrogen and Sulfur Deposition at Canyonlands, Utah 
Chemical 
Species 


Dry Deposition1 
(kg N ha-1 yr-1) 


Wet Deposition2 
(kg N ha-1 yr-1) 


Total Deposition 
(kg N ha-1 yr-1) 


Nitrogen Deposition 
Ammonium (NH4


+) 0.1 0.3 0.4 
Nitrate (NO3


-) 0.0 0.5 0.5 
Nitric acid (HNO3) 0.9 - 0.9 
Total 1.0 0.8 1.8 
Sulfur Deposition 
Sulfate (SO4


2-) 0.1 0.4 0.5 
Sulfur dioxide (SO2) 0.2 - 0.2 
Total 0.3 0.4 0.7 
kg = kilograms 
N = Nitrogen 
ha = hectare 
yr = year 
1 Source: Dry deposition collected at Canyonlands CASTNet site (CAN407) from 1995–2002. 
2 Source: Wet deposition data collected at Canyonlands NADP site (UT09) from 1997–2004. 
Deposition data represent the annual average over each respective time period. 


The average annual pH of precipitation measured at Canyonlands from 1997 through 2004 was 
5.2, and ranged from 5.0 to 5.7 over the period. The natural acidity of precipitation is considered 
to range from 5.0 to 5.6 pH; therefore the average pH of precipitation at Canyonlands is at the 
acidic end of the range. 


3.2.3.3.2 ACID NEUTRALIZATION CAPACITY 
Aquatic bodies such as lakes and streams are important resources in most Class I areas. Acid 
deposition resulting from industrial emissions of sulfur and nitrogen based compounds can have 
a toxic effect on the plants and animals of an aquatic ecosystem. Lakes and streams differ in their 
inherent sensitivity to inputs of acidifying compounds from the atmosphere. For pristine 
watersheds, the acid neutralization capacity (ANC) is a good indicator of the sensitivity and 
buffering capacity of the water body to acid deposition. The ANC for fresh surface waters can be 
characterized by the combined concentrations of select base positive ions (i.e., calcium, 
magnesium, potassium, and sodium), expressed in microequivalents per liter (µeq/l) [as in 
amount of base available to neutralize an equal amount of acid]. The lower the ANC, the more 
sensitive the water body to acidifying compounds and their toxic effects. Table 3-8 summarizes 
the existing ANC for selected lakes of special concern.  


Table 3-8. Potential Acid Neutralizing Capacity Changes at Sensitive Lakes 
Location Sensitive Lake Background ANC (μeq/l) 


Flat Tops Wilderness Area Ned Wilson 38.0 
Flat Tops Wilderness Area Upper Ned Wilson 12.6 
High Uintah Wilderness Area Dean 57.3 
High Uintah Wilderness Area Pine Island 95.6 
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Table 3-8. Potential Acid Neutralizing Capacity Changes at Sensitive Lakes 
Location Sensitive Lake Background ANC (μeq/l) 


Maroon Bells Wilderness Area Moon 51.5 
Raggeds Wilderness Area Deep Creek #1 44.3 
West Elk Wilderness Area S. Golden 111.0 


3.2.3.3.3 VISIBILITY 
Visibility is usually characterized by two parameters, visual range (VR) and the light-extinction 
coefficient (bext). The visual range parameter represents the greatest distance that a large dark 
object can be seen, while the light extinction coefficient represents the attenuation of light per 
unit distance due to scattering and absorption by gases and particulate matter in the atmosphere. 
Under typical conditions, the visual range and bext parameters are inversely related to each other. 
Good visibility conditions are represented by long visual ranges and low bext values, while poor 
visibility conditions are represented by short visual ranges and high bext values. The dimensions 
of visual range are length, and the parameter is usually expressed in kilometers (km). The units 
of bext are 1/length (inverse length) and the coefficient is typically expressed as “inverse 
kilometers” (km-1), or “inverse megameters” (Mm-1), the reciprocal of one million meters.  


Visibility-related background data collected for the Interagency Monitoring of Protected Visual 
Environments (IMPROVE) program are available for Canyonlands National Park, Weminuche 
Wilderness, and White River National Forest (Aspen, Colorado, monitoring site). Long-term (10 
years or greater) data are available for Weminuche Wilderness and Canyonlands National Park; 
however, the available data for White River National Forest are limited to four years.  


Figures 3-6 and 3-7 present long-term visibility conditions (as reconstructed from aerosol 
measurements) for the 20% cleanest, 20% haziest, and mid-range 40% to 60% days at 
Canyonlands National Park and Weminuche Wilderness (IMPROVE 2004). Both annual average 
and 5-year rolling average visibility data are presented. The annual average data illustrate the 
variability in visibility conditions that results from forest fires or other short-term factors. The 5-
year data represent long-term average conditions analogous to the natural visibility conditions 
tracked in the regional haze program.  


Seasonal visibility conditions can be reconstructed utilizing quarterly particle concentrations 
measured at the IMPROVE monitoring sites in conjunction with monthly relative humidity 
factors. Table 3-9, Table 3-10, and Table 3-11 summarize the seasonal visibility conditions at 
Canyonlands National Park (1988–2004), Weminuche Wilderness (1988–2004), and White 
River National Forest (2001–2004). Figure 3-8 presents the Standard Visual Range for each of 
the IMPROVE monitoring areas. As shown, visibility is very good at all three areas with a 
Standard Visual Range of 193 to 324 km (120 to 201 miles). White River National Forest 
(Aspen, Colorado monitoring site) exhibits the best visibility. Seasonal visibility conditions are 
typically the clearest during the fall and winter months (October through March) when 
particulate concentrations are minimal, while hazier conditions predominate during the spring 
and summer (April through September) when particulates are at a maximum. 
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Figure 3-6. Visibility conditions at Canyonlands National Park, Utah. 
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Figure 3-7. Visibility conditions at Weminuche Wilderness, Colorado. 


Average Visibility Conditions
At Weminuche Wilderness


0


1


2


3


4


5


6


7


8


9


10


11


12


13


14


1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2001 2002 2003


Visibility data reconstucted from aerosol measurements collected by the Inter-Agency 
Monitoring of Protected Visual Environments (IMPROVE) station at Weminuche (WEMI1)


Vi
si


bi
lit


y 
 (d


v)
 


Annual Average 20% Haziest Days 5 Year Average 20% Haziest Days
Annual Average Mid-Range 40% to 60% Days 5 Year Averave Mid-Range 40% to 60% Days
Annual Average 20% Cleanest Days 5 Year Average 20% Cleanest Days







Gasco Final EIS Chapter 3. Affected Environment  
3.2 Air Quality  


 


3-25 


Table 3-9. Canyonlands National Park Reconstructed Visibility Conditions (20% cleanest) 


Month 
Relative 
Humidity 


Factor1 f(Rh) 
(unitless) 


Dry 
Hygroscopic 
Extinction2 


(1/Mm) 


Dry Non-
hygroscopic 
Extinction2 


(1/Mm) 


Reconstructed 
Extinction (bext) 


(1/Mm) 
Deciview 


(dv) 
Standard 


Visual Range 
(km) 


Jan 2.6 1.524 2.775 16.737 5.2 234 
Feb 2.3 1.524 2.775 16.310 4.9 240 
Mar 1.7 1.524 2.775 15.396 4.3 254 
Apr 1.6 2.298 4.724 18.332 6.1 213 
May 1.5 2.298 4.724 18.102 5.9 216 
Jun 1.2 2.298 4.724 17.528 5.6 223 
Jul 1.3 2.825 5.866 19.538 6.7 200 
Aug 1.5 2.825 5.866 19.962 6.9 196 
Sep 1.6 2.825 5.866 20.244 7.1 193 
Oct 1.6 1.716 3.766 16.528 5.0 237 
Nov 2.0 1.716 3.766 17.163 5.4 228 
Dec 2.3 1.716 3.766 17.678 5.7 221 
Monitoring period: 1988–2004 
1 Relative humidity factors [f(Rh)] from Table A-2, Guidance for Estimating Natural Visibility Conditions under the Regional Haze 
Rule, September 2003 (EPA 2003). 
2 Quarterly particle extinction data provided by Scott Copeland, U.S. Forest Service (USFS), Washakie Ranger District, Lander, WY. 
December 2005. 
 


Table 3-10. Weminuche Wilderness Reconstructed Visibility Conditions (20% cleanest) 


Month 
Relative 
Humidity 


Factor1 f(Rh) 
(unitless) 


Dry 
Hygroscopic 
Extinction2 


(1/Mm) 


Dry Non-
hygroscopic 
Extinction2 


(1/Mm) 


Reconstructed 
Extinction 


(bext) 
(1/Mm) 


Deciview 
(dv) 


Standard 
Visual Range 


(km) 


Jan 2.4 0.968 2.835 15.139 4.1 258 
Feb 2.2 0.968 2.835 14.975 4.0 261 
Mar 1.9 0.968 2.835 14.626 3.8 267 
Apr 1.7 1.753 4.442 17.386 5.5 225 
May 1.7 1.753 4.442 17.334 5.5 226 
Jun 1.5 1.753 4.442 17.001 5.3 230 
Jul 1.6 2.115 6.079 19.526 6.7 200 
Aug 2.0 2.115 6.079 20.245 7.1 193 
Sep 1.9 2.115 6.079 20.139 7.0 194 
Oct 1.7 0.808 3.283 14.666 3.8 267 
Nov 2.1 0.808 3.283 14.997 4.1 261 
Dec 2.3 0.808 3.283 15.127 4.1 258 
Monitoring period: 1988–2004 
1 Relative humidity factors [f(Rh)] from Table A-2, Guidance for Estimating Natural Visibility Conditions under the Regional Haze 
Rule, September 2003 (EPA 2003). 
2 Quarterly particle extinction data provided by Scott Copeland, USFS, Washakie Ranger District, Lander, WY. December 2005. 
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Table 3-11. White River National Forest Reconstructed Visibility Conditions (20% 
cleanest) 


Month 


Relative 
Humidity 
Factor1  


f(Rh) 
(unitless) 


Dry 
Hygroscopic 
Extinction2 


(1/Mm) 


Dry Non-
hygroscopic 
Extinction2 


(1/Mm) 


Reconstructed 
Extinction 


(bext) 
(1/Mm) 


Deciview 
(dv) 


Standard 
Visual 
Range 
(km) 


Jan 2.2 0.669 0.985 12.438 2.2 314 
Feb 2.1 0.669 0.985 12.417 2.2 315 
Mar 2.0 0.669 0.985 12.290 2.1 318 
Apr 2.0 1.842 3.901 17.641 5.7 222 
May 2.1 1.842 3.901 17.678 5.7 221 
Jun 1.7 1.842 3.901 17.070 5.3 229 
Jul 1.9 1.736 3.201 16.429 5.0 238 
Aug 2.2 1.736 3.201 16.950 5.3 231 
Sep 2.1 1.736 3.201 16.880 5.2 232 
Oct 1.8 0.537 1.098 12.075 1.9 324 
Nov 2.1 0.537 1.098 12.220 2.0 320 


Dec 2.1 0.537 1.098 12.214 2.0 320 
Monitoring period: 2001–2004 
1 Relative humidity factors [f(Rh)] from Table A-2, Guidance for Estimating Natural Visibility Conditions under the Regional Haze 
Rule, September 2003 (EPA 2003). 
2 Quarterly particle extinction data provided by Scott Copeland, USFS, Washakie Ranger District, Lander, WY. December 2005. 
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Figure 3-8. Reconstructed 20% clearest seasonal visibility condition.  


3.3 CULTURAL RESOURCES 
Expansion of the Monument Butte–Red Wash, East Tavaputs, and West Tavaputs Oil and Gas 
Field infrastructure under the project alternatives would take place in a wide array of 
environmental settings and resources long used by humans. Consequently, the project area 
encompasses a large and diverse assemblage of prehistoric archaeological sites, historical 
archaeological sites and localities, and locations of traditional cultural value. For the purpose of 
this chapter, cultural resources are defined as both prehistoric and historical archaeological sites 
and structures, as well as non-archaeological and non-structural sites (i.e., waterways, viewsheds, 
and resource areas) that have been identified as important for traditional and/or ideological 
reasons by the various Native American groups with ancestral and/or present ties to the area. 
Many of these cultural resources have multiple associations and use values. These non-
renewable resources provide a record of prehistoric and historical cultures and events and have 
use value for many contemporary groups, including local residents, scientists, and Native 
Americans. 


3.3.1 AREA OF POTENTIAL EFFECTS (APE) 
In accordance with 36 CFR 800 (the implementing regulations for the National Historic 
Preservation Act), the Bureau of Land Management (BLM) established an area of potential 
effects (APE) within which direct and indirect effects on cultural resources resulting from the 
Proposed Action and alternatives could occur. The APE consists of the entire Gasco project area 
as well as portions of Nine Mile Canyon to the south and portions of the Green River corridor, 
including Desolation Canyon National Historic Landmark, to the east and southeast. The 
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southern boundary of the Gasco project area ends at the northern rim of Nine Mile Canyon and at 
the western rim of Desolation Canyon; the proposed project area does not extend into the 
canyons themselves. However, the APE was expanded to encompass a portion of each canyon 
within which indirect effects, such as fugitive dust and visual and auditory intrusions on the use 
of cultural resources, could occur.  


3.3.2 IDENTIFYING CULTURAL RESOURCES IN THE PROJECT AREA: PREDICTIVE 
MODELING AND LITERATURE REVIEWS 


Most efforts to identify cultural resource in the APE have been driven by past Section 106 
compliance requirements related to specific development or land-use projects unrelated to 
actions proposed in the EIS. These inventories have addressed discrete locations in an effort to 
provide “clearance” for small parcels of land and narrow linear corridors, thus creating a 
patchwork of small disparate archaeological surveys. Such an approach has created a random 
pattern of data collection, which has affected the current understanding of prehistoric and historic 
site types, their distribution, and the corresponding land use patterns. The disjointed nature of 
cultural resource inventories in this area has increased the difficulty in developing efficient large-
scale project plans. As a result, the present knowledge regarding the location of cultural resource 
locations is largely constrained by the nature of previous investigations. 


To address these data limitations for the EIS, the BLM Vernal Field Office (FO) employed a 
two-pronged approach to identifying and quantifying cultural resources in the APE. The first is 
the application of a predictive site distribution model to the project area. The second is a review 
of past Section 106 cultural resource investigations in the APE to identify previously 
documented archaeological and historical sites that have been determined eligible for, or are 
currently listed on, the National Register of Historic Places (NRHP), or for which no 
determination of eligibility has been made.  


The BLM Vernal FO’s resource management plan (RMP) developed zones of high and low 
probability for cultural resource site locations within the Vernal BLM district (BLM 2008c). This 
model examined the relationship between the distribution of cultural resource sites across the 
landscape and those environmental parameters that conditioned their distribution in order to 
establish areas that had greater or lesser potential to have archaeological sites. The study found 
that areas within approximately 1 km of permanent water, or within juniper vegetation zones, 
sand dunes, or the general area of historical mining districts were considered high site probability 
zones. Areas with greater than 30% slope, or not having any of the high site probability factors 
were considered low site probability zones. 


This EIS references the cultural resource probability model developed for the Vernal RMP/EIS 
(BLM 2008c) to identify environmental zones within the project area that have greater or lesser 
potential for containing cultural resources. By examining the relationship between known 
historic and prehistoric cultural resources sites and a number of environmental variables (e.g., 
distance to water, vegetation, slope, mineral distribution, etc.), the probability model predicts 
high and low probability zones for cultural resources that alleviate the patchwork pattern of 
information. Thus, the model serves as a management tool that can assist with determining 
whether or not the proposed development or the subsequent alternatives are more or less likely to 
impact cultural resources. The model is not intended to predict the exact locations of individual 
sites and is not of sufficient accuracy to allow for determinations of exact impacts from 
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individual project facilities. Rather, it serves as a broad-scale tool to compare the relative 
likelihood of the Proposed Action and alternatives to encounter cultural resource sites. That is, it 
allows the BLM to compare alternatives relative to which ones would affect greater or lesser 
acreage of areas predicted to have a higher density of cultural resource sites. Four Mile Wash 
(located near the center of the APE), Nine Mile Canyon (at the southern boundary of the APE), 
and Desolation Canyon (along a portion of the southeastern boundary of the APE) were 
identified as locations of high site density that have important scientific, traditional cultural, and 
conservation values.  


To supplement the probability model, the BLM Vernal FO conducted a search of previously 
completed cultural resource site documentation records in the APE (Patterson et al. 2011). 
Because federal law explicitly addresses sites listed on or eligible for the NRHP, the BLM 
focused the records review of those types of resources. The BLM opted to also include sites for 
which no determination of eligibility for the NRHP has been made. The review identified a total 
of 1,301 previously documented sites. Of these, 953 are either unevaluated or have been 
determined eligible for the NRHP. These sites comprise a wide variety of site types, including 
the following:  


• Prehistoric and historic artifact scatters 
• Prehistoric sites with above-ground structures 
• Prehistoric habitation sites 
• Prehistoric rock shelter sites 
• Prehistoric quarry sites 
• Burials 
• Trails 
• Rock art 
• Historic mines 
• Historic roads and railroads 
• Historic prospector camps 
• Historic buildings and structures  


More detailed descriptions of these site types are provided in section 3.3.3, below.  


The distribution and density of the known NRHP-eligible or unevaluated sites is heavily 
influenced by a number of factors, including those used in the site distribution model described 
above. The densest concentration of prehistoric sites is in the Nine Mile Canyon portion of the 
APE as well as near the Green River. Historic sites are also clustered in these areas but are also 
found along most long-established roads in the APE.  


3.3.3 CULTURAL RESOURCES IN THE PROJECT AREA 
For this EIS, it is necessary to generate a preliminary understanding of the potential cultural 
resources that may be encountered during future development within the project area. 
Collectively, these resources take the form of sites, artifacts, buildings, structures, ruins, features, 
and natural landscapes with particular cultural importance. With a few exceptions, these remains 
(or, in the case of natural landscapes, the period of traditional use of that landscape) must be at 
least 50 years old. The following descriptions of known and potential prehistoric and historic 
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cultural resources within the project area have been taken from the Vernal RMP, as well as 
cultural resource overviews for the area (e.g., Spangler 1995), and the literature review 
conducted for this EIS (Patterson et al. 2011). While additional types of cultural resources are 
likely present, the following descriptions adequately address the range of cultural resources that 
have been or potentially could be identified within the study area. 


3.3.3.1 PREHISTORIC AND ETHNOGRAPHIC CULTURAL RESOURCES 
The following section provides a basic description of the primary known prehistoric site types 
within the project area. Some site types, such as artifact scatters, are included because they are 
common throughout the area and are a major component of the Section 106 compliance 
workload. Others, such as burials, rock art, and ceremonial sites, may not occur as frequently as 
artifact scatters, but are included because they represent management challenges due to their 
importance to Native American tribal groups. 


Rock Art: A large number of rock art sites have been identified in the Uinta Basin, and more are 
likely to exist. Specifically, Nine Mile Canyon, located adjacent to the southern boundary of the 
study area, is widely known for the richness, complexity, and detail of its prehistoric rock art. 
While Nine Mile Canyon contains one of the densest concentrations of rock art in the Uinta 
Basin and West Tavaputs Plateau, large quantities are present throughout the entire region. Rock 
art sites identified in the Uinta Basin are highly variable and may range from one depiction to a 
panel or series of panels with numerous depictions. Some sites contain large, multiple, and 
interconnected rock art panels. In addition to variations in size, numerous different rock art styles 
have been recorded in the Uinta Basin. In some instances, rock art is located near other types of 
sites; in other instances, rock art is isolated. As rock art is frequently located in difficult terrain, a 
comprehensive survey of existing rock art and its relationships to other sites has been difficult to 
complete. Finally, rock art sites have routinely been subjected to acts of vandalism and are 
susceptible to deterioration (Spangler 1995). Currently, there is still much to learn regarding 
known rock art sites, with a high probability for further important rock art discoveries. 


Well-preserved Open Camp and Village Sites: Open camp and village sites are similar large 
prehistoric occupations, distinguished primarily on the basis of the presence or absence of 
residential structures. Habitation areas located on plateaus, outcrops, and valley floors 
characterize open campsites. These locations typically have evidence of lithic scatters, ceramic 
scatters, and projectile points, and are often defined on the presence of remnants of hearths and 
other features. Many of the sites have been characterized as hunting and butchering activity 
areas. 


Platform Sites: Platform sites, or sites located on top of flattened knolls, are rare within the 
Uinta Basin. One unusual site on a knoll overlooking the Green River appears to have been 
leveled off (whether manually or by environmental processes is unknown). The leveled surface 
of the knoll has a circular structure made of flat sandstone slabs approximately 1.5 feet high, 
with the interior filled with a light-colored clay material. This structure is unknown in function 
and, to date, is the only known feature of its type within the Uinta Basin. This site has been 
identified by Northern Ute elders as a traditional cultural property (TCP). Others could be 
present in the current study area given its proximity to the Green River, but have yet to be 
discovered. 
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Rock Shelters and Caves: As their name implies, rock shelter sites contain evidence of human 
occupation located within existing rock overhangs or caves. The range of rock shelter sites 
includes relatively long-term single occupations, multiple reuse occupations through time, and 
ephemeral single-use episodes. Rock shelters and caves are generally located within canyons, 
and near permanent water sources, such as rivers or streams. In the West Tavaputs area, most of 
these sites also tend to be located on the northern side of canyons, although they can be found 
within any portion of geologically suitable areas. 


Prehistoric Architectural Sites: A relatively wide range of site types is included in this 
category. Architectural sites have been recorded in open air and sheltered settings, at nearly all 
elevations, and in virtually every environment within the Uinta Basin. However, some types of 
architecture are restricted to only certain regions or settings. To date, the range of architectural 
sites includes stone or masonry structures, pit structures, temporary brush structures, tipi rings, 
sweat lodges, storage structures or granaries, stone alignments or walls, cairns, and rubble 
mounds. Structures such as tipi rings, temporary brush structures, and perhaps sweat lodges are 
located in more open environments, on knolls, cliff edges, or terraces. Stone or masonry 
structures, granaries, and often walls are found in cliffside rock shelters, in canyons, or on 
ledges. Other stone or masonry structures can also be found in open areas, stream and river 
terraces, upland ridges, small cliff openings, and butte or mesa faces. Typically, such structures 
are found within reasonable proximity of sandstone formations and outcrops, which provide 
much of the building source material. 


Prehistoric Artifact Scatters: Prehistoric artifact scatters may be encountered in open air or 
sheltered settings in nearly all environment types and elevations. These types of sites are located 
throughout the Uinta Basin and number in the thousands. Artifact scatters typically consist of 
lithic artifacts such as chipped stone debitage, tools, cores, and tool and core fragments. 
However, many artifact scatters may also contain ceramic artifacts, ground stone artifacts, or a 
combination of lithic, ceramic, and ground stone artifacts. Artifact scatters do not typically 
contain evidence of architecture, although smaller features such as hearths may be present either 
on the surface or below the surface. The function of artifact scatters is highly variable and can be 
subject to differing interpretations, but is likely to have been related to short-term land use 
settlement systems. 


Prehistoric Resource Procurement Sites: Locations where prehistoric populations procured a 
specific resource are common within the Uinta Basin. A wide range of resources appear to have 
been exploited in a manner that left archaeological evidence, including game animals (hunting 
sites), chipped stone materials (lithic procurement sites), and floral materials (botanical 
processing sites). Several different hunting site types have been identified to date, including 
hunting blinds, game drives, game traps, and butchery sites. Hunting sites can be designed to 
either funnel game toward a desired goal or to hide the hunter in ambush-style hunting. In 
general, hunting sites are identifiable due to the strategic placement of rock or brush structures 
along game trails or water sources, near topographic features that restrict game movement, or in 
locales that provide an advantage in elevation. Butchery sites are typically identified by the 
presence of high numbers of animal bones that bear evidence of processing, such as cut marks or 
diagnostic breakage patterns.  
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Prehistoric Ceremonial Sites: Ceremonial sites are usually located in areas with panoramic 
views, and are recognized by the presence of a stone circle or alignment that contains few or no 
artifacts. Ceremonial sites are interpreted as vision quest locations (Reed and Metcalf 1999). The 
vision quest interpretation has largely been inferred from ethnographic work among modern 
Native American groups. However, the actual nature of prehistoric ceremonial sites is currently 
not well understood. 


Prehistoric Isolated Features: Sites recorded as prehistoric isolated features typically consist of 
one isolated cultural feature that has few or no associated artifacts. In many instances, the 
isolated feature is unidentified, while in other cases the feature is identified as a simple cultural 
feature (e.g., a cairn, etc.). 


Prehistoric Landscapes: Prehistoric landscapes are a type of cultural resource that encompasses 
a range of cultural resource sites within a given environment. The study of prehistoric landscapes 
is a relatively new endeavor in the New World. This approach has become more common in 
Great Britain and Europe. The interaction of human sociopolitical and economic systems and the 
landscapes in which humans live and create environments is one main focus of research in 
landscape archaeology. In short, the prehistoric landscape can be defined as including humans 
and their anthropogenic ecosystem. 


The types of landscapes that could be characterized within the Uinta Basin include canyons and 
plateaus. These encompassing landscapes are large in scale, but contain hundreds of smaller, 
more distinct units of residential dwellings, storage areas, resources scatters, etc., that make up 
the landscape. Individually, the sites within a given landscape may not be particularly 
noteworthy or important. However, when each site is taken into consideration with other, 
geographically close sites, a landscape emerges that encompasses multiple types of past human 
uses of the landscape. These individual sites cluster together in a setting that sets it apart from the 
region as a whole. These landscapes could also have importance for extant Native American 
tribes as sacred or important places with cultural importance. 


Prehistoric Trails: Travel routes along river corridors and open drainages were common ways for 
prehistoric peoples to get from area to area. The White River was a traditional Ute travel route 
within the eastern Uinta Basin to western Colorado (Spangler 1995). Other trail areas have been 
formally identified to the east of the region as well as in the Book Cliffs (Reed and Metcalf 1999). 
Additional unidentified prehistoric and protohistoric trails are likely to exist within the region. 
Prehistoric trails could potentially be identified through remote sensing and ground-truthing. 


3.3.3.2 HISTORICAL CULTURAL RESOURCES 
The following section provides a basic description of the historical site types that have been 
identified or may exist within the project area. Undoubtedly, other site types do exist within the 
area, but those listed here comprise the bulk of historical sites currently managed by the BLM. 


Historical Architectural Sites: Historical structure sites may contain abandoned structures or 
evidence of structures, or may consist of a structure or structures still in use. Historical 
architectural sites identified in this general area include structures such as cabins/homesteads, forts 
or military posts, trading posts, private residences, line shacks, civic structures, stone or masonry 
walls, fences, corrals or pens (both Euro-American and Ute), sheds, barns, or outhouses. Although 
typically located in desirable areas or near reliable water sources, historical architecture can be 
found in nearly every setting or environment. 
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Artifact Scatters/Middens: Historical artifact scatters and middens may consist of one or more 
of the following: glass, ceramics, cans, building materials, barbed wire, cartridge cases, faunal 
material, personal items, and miscellaneous artifacts. Artifact densities may range from relatively 
sparse to relatively dense scatters. Historical artifact scatters can represent light or intense land 
use, and can be encountered in nearly any environment or elevation. Artifact scatters may be 
associated with isolated residences, large settlements, and campsites, or they may be the result of 
random dumping episodes. 


Historical Burials/Cemeteries: Early historic period burials may consist of isolated burials of 
one or more individuals, while early cemeteries contain numerous individuals. Several 
cemeteries exist within the Uinta Basin. In addition, several isolated burials, located both on 
public and private land, have been recorded. Other isolated burials might yet be encountered. 


Irrigation Systems/Canals: The development of agriculture and ranching in the Uinta Basin 
often required the building of waterworks to bring water into relatively dry regions. In general, 
irrigation works are categorized as either improvements made on natural drainages or as the 
construction of new waterways. Irrigation works can include ponds, dams, concrete, stone-lined 
or earthen ditches or canals, headgates, culverts, diversion gates, or wells. 


Mining Sites: In many parts of the Uinta Basin, the mining industry has played an important 
economic role. Mining-related sites are variable in both size and in complexity. Recorded 
examples include small-scale mining efforts at one locale, small-scale operations at multiple 
sites, and complex mining works at one or more locations carried out by large mining firms. The 
goals of Uinta Basin mining efforts are also varied, with several different kinds of precious 
metals (i.e., gold, silver, copper, and uranium), minerals, and hydrocarbons sought. Besides the 
actual mine or quarry, mining sites can have related architecture, temporary camps, ore piles, 
middens, artifact scatters, burials, or aspen art located nearby. Additionally, railroads constructed 
specifically to serve the mining industry may also be associated with mine sites. 


Oil and Gas Industry Sites: Oil and gas industry historical sites can consist of pipelines, wells, 
processing and transport facilities, and prospects. The first well in the Uinta Basin was drilled on 
the East Tavaputs Plateau in 1900 (Spangler 1995). Although unsuccessful, the sinking of this 
first well foreshadowed the fervent activity that would occur in the area 40 years later. While 
more than 40 wells were drilled in the Uinta Basin between 1908 and 1913, most historical 
archaeological and structural sites associated with the industry date to the post–World War II era, 
when oil and gas exploration began in earnest. 


Privies/Outhouses: Prior to the installation of buried sewer lines, sanitation facilities often 
consisted of excavated pits designed to collect and contain waste. Although originally intended 
to serve as sanitation facilities, privies often served as secondary refuse dumping locales. 
Additionally, personal items were often accidentally dropped into privies during use. Due to 
secondary dumping and accidental loss, many privies routinely contain high numbers of artifacts, 
and because the subsurface deposit is often undisturbed, may serve as valuable sources of data. 
Privies are routinely found in association with campsites, private residences, public structures, 
military posts, and commercial buildings. Privy sites have been found on mining sites and other 
industrial sites as well. There is no clear indication of the frequency and/or distribution of such 
sites that can be found in the existing cultural resource literature, thus it is unclear how many 
historical privies and outhouses may exist. However, given their general association with 
permanent and/or long-term occupation sites, few privies are likely to be found on BLM lands. 
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Historical Transportation Sites: Establishing efficient transportation routes was one of the 
main goals of explorers and settlers during the settlement of the West. The Uinta Basin was no 
different. As Euro-Americans settled the Uinta Basin, establishing efficient travel avenues was of 
vital importance in aiding the growth of settlements, the mining industry, and the agriculture and 
ranching businesses. To date, identified transportation-related sites include trails, paths, paved 
and unpaved roads, bridges, railroads, wagon and stagecoach routes, stagecoach and railroad 
stops, railroad section stations, ferry sites, and airstrips and runways. Furthermore, as trappers 
and fur traders routinely used waterways for travel, the shores of various sections of waterways 
might contain evidence of early travel. 


3.3.3.3 NON-ARCHAEOLOGICAL SITE TYPES 
Non-archaeological site types are distinguished from archaeological site types in order to discuss 
places that are not necessarily associated with prehistoric or historical artifacts assemblages and 
collections. The most typical non-archaeological site type is a TCP, which is defined as a district, 
site, building, structure, or object that is valued by a community for the role it plays in sustaining 
the community’s cultural integrity (NPS 1990). Such places generally figure in important 
community traditions or in culturally important activities and, as such, may be eligible for listing 
on the NHRP. Tribal representatives commonly identify TCPs during the government-to-
government consultation process that is required of federal agencies. However, TCPs can also be 
identified by representatives of other groups, such as historical culture groups associated with the 
Euro-American migration to the western United States. Some common site types are lakes and 
springs, land features, and traditional gathering or collection areas. 


3.3.4 NATIONAL REGISTER-LISTED SITES 
Regional archaeological data identify several cultural resource sites that have been determined to 
have local, regional, or national importance. Such sites may be listed on the NRHP. Although 
there are several such sites in the region, including at least 63 in Nine Mile Canyon, none occur 
in the project area, only adjacent to it. However, at least some of these sites are located in the 
portion of the APE for indirect effects.  Additionally, the 2010 Programmatic Agreement signed 
between the BLM and other federal, state, and private parties for the West Tavaputs Plateau 
Natural Gas Full Field Development Plan includes a stipulation by which the BLM is expected 
to annually nominate sites in Nine Mile Canyon to the NRHP. The stipulation holds that by 
2015, or until all previously recorded eligible sites on BLM land in Nine Mile Canyon have been 
nominated, the BLM will nominate 100 individual sites each year.  


Although no NRHP-listed sites are present in the project area, as opposed to the APE, cultural 
resource sites that have been determined eligible for the NRHP are afforded the same level of 
protection and consideration in planning and land-use decisions as those that are formally listed. 
Currently, the locations of some but not all NRHP-eligible cultural resource sites in the APE are 
known. This incomplete knowledge is due to the fact that only a very small overall proportion of 
the total APE has been physically inspected to identify cultural resources. 
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3.3.5 SUMMARY OF CULTURAL RESOURCES 
Cultural resources within the project EIS study area are numerous, diverse, and widely dispersed. 
Although many of these resources have been documented over years of study, a comprehensive 
picture of the exact distribution of the resources is not possible due to the large area 
encompassed and the lack of region-wide systematic study. 


Nonetheless, previous data and investigations do provide a general picture of the types of sites 
present and their locations. It is not possible to provide exact data on the location of all types of 
cultural resources and therefore gauge with precision the effects of particular management 
decisions on those resources. However, it is possible to derive general tendencies for site 
locations that can be used to gauge the relative probable severity of the impacts of various 
management decisions on cultural resources in the overall area. For the project EIS study area, 
the method established in the Vernal RMP for identifying high and low probabilities zones 
would be used for subsequent cultural resources analyses. The criteria used in that study provide 
replicable proxy data for site location, and can be used to gauge whether proposed development 
activities are more or less likely to impact cultural resources. 


3.4 GEOLOGY AND MINERALS 


3.4.1 MINERAL RESOURCES 
All federal lands across the project area have been designated as having medium or high 
occurrence potential for oil and gas resources. Other mineral resources tend to concentrate in a 
few areas, particularly along the Green River floodplain in the northeastern project area, or along 
Nine Mile Canyon in the southern project area. 


3.4.1.1 OIL AND GAS RESOURCES 
Oil and natural gas are the major mineral resources in the Uinta Basin, and exploration and 
extraction of oil and gas is the primary industry (Clem 1985, BLM 2005b). Most of the federal 
lands in the project area—at least 90%—are currently open to leasing subject standard terms 
and/or to seasonal or other minor constraints (BLM 2008c). Areas subject to No Surface 
Occupancy (NSO) are primarily in the floodplain of the Green River and portions of Nine Mile 
Canyon (BLM 2008c). For the 176,916 acres of federal lands in the project area, leasing is 
subject to the following stipulations/conditions:  


• Category 1—Open to leasing, subject to standard terms and conditions: 148,538 acres 
• Category 2—Open to leasing, subject to seasonal or other minor constraints: 11,548 acres 
• Category 3—Open to leasing, subject to NSO or other major constraints: 16,830 acres 


The Vernal Draft RMP/EIS (BLM 2005a) estimated that there is approximately 22 trillion cubic 
feet of natural gas reserves in the Uinta Basin. 


3.4.1.2 TAR SANDS 
Tar sand is a type of oil sand or sandstone from which the lighter fractions of crude oil have 
escaped, leaving a residual asphaltic material to fill the voids between sand grains. Alternatively, 
a tar sand deposit may be characterized as a body (or bodies) of porous rock saturated by very 
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thick, immobile hydrocarbon residues (e.g., bitumen, tar, or degraded oils that have lost their 
volatile components) that cannot be recovered by conventional oil-producing methods (BLM 
1994). Such hydrocarbons can be liberated from tar sands by heating and other processes. In the 
Uinta Basin‘s geologic formations, the substance that fills the pore space in coarse sandstones or 
forms cement in loose unconsolidated sands is a tarry residuum of petroleum (Pruitt 1961), and 
the ore retrieved is bitumen. The bituminous tar sands in and near the project area, along the 
margins of the Uinta Basin, are hosted primarily in the Tertiary sediments of the Green River and 
Uinta formations. The Green River Formation is widely regarded as the principal source rock for 
all bitumen in the Uinta Basin (BLM 1994; BLM 2005a). 


In the early 1980s, certain tar sand deposits in the Uinta Basin were divided into seven Special 
Tar Sand Areas (STSAs) designated by the U.S. Geological Survey under direction from 
Congress, pursuant to the Combined Hydrocarbon Leasing Act of 1981 (BLM 2002a). In 
general, areas included within STSAs have the highest potential for the occurrence and 
development of tar sands (BLM 1994). Tar sand deposits in the project area are located in one of 
these STSAs (Table 3-12), the Sunnyside STSA, which is in the southwestern portion of the 
project area and extends south and west beyond it. The Pariette STSA is immediately north of 
the project area, in the South Myton Bench area (BLM 2005b, BLM 2002a). The Sunnyside and 
Pariette STSAs also fall within lands having potential for conventional oil and gas deposits. 


In addition, a minor tar sand deposit, the Nine Mile Canyon Tar Sand Deposit, has also been 
delineated within the project area, though the number of barrels of bitumen has not been 
estimated (BLM 2002a; Blackett 1996). 


Table 3-12. Estimated Number of Barrels of Bitumen Contained within the STSAs in and 
Near the Project Area 


STSA Geologic Formations Barrels of Bitumen 


Pariette Uinta Formation 12.0–15.0 million 


Sunnyside (northern) Wasatch Formation 3.5–4.0 billion 


Sources: BLM (1994), BLM (2002a), Blackett (1996), Covington and Young (1985). 


Congress has attempted to encourage the development of tar sand resources as an alternative to 
traditional oil deposits with passage of the Combined Hydrocarbon Leasing Act of 1981. The 
Pariette and Sunnyside STSAs each contain a Combined Hydrocarbon Lease (CHL), but because 
they are attractive primarily for their oil and gas potential, and because tar sand development 
associated with a CHL could be more disruptive to environmental resources than oil and gas 
development, development on the leases in those STSAs, if it occurs, would most likely be for 
oil and gas (BLM 2002a, 1994). All CHLs issued in STSAs are regulated by an amended leasing 
category system, as follows: 


• Open to leasing, with standard stipulations 
• Open to leasing, with standard and special stipulations 
• Open to leasing, with no right of surface occupancy 
• Closed to leasing 
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There was considerable interest in tar sands during the energy “boom” of the early 1980s. While 
state and federal governments have encouraged tar sands exploration and development research, 
commercial extraction of oil from tar sand deposits has not yet occurred (Blackett 1996), and the 
industry has restricted itself to experimental recovery methods on pilot areas (BLM 1994). As of 
October 2001, only four tar sand surface mining operations were permitted in the Vernal 
Planning Area as a whole, all located in Uintah County. However, there are no approvals to 
mine-develop tar sands on any of the CHLs (currently authorized or closed). 


The Sunnyside and Pariette STSAs have a high potential for and certainty of occurrence of tar 
sands. However, because of higher production costs, at current oil and gas prices, extraction of 
oil from the bitumonous tar sands in the STSAs is not an economical use of this resource. A rise 
in the price of oil or improvement in extraction technology would be required to cause increased 
interest in these deposits for the extraction of fossil fuels (BLM 2002a). There are no active tar 
sand mining projects in the Myton Bench area or in the project area (BLM 2005b). Therefore, for 
economical, logistical, regulatory, and environmental reasons, the potential for development of 
this resource, other than for asphalt paving (as in Uintah County‘s privately owned asphalt pits), 
is anticipated to remain low over the next 15 years (BLM 2002a). 


In November 2008 the BLM released the Approved Resource Management Plan 
Amendments/Record of Decision for Oil Shale and Tar Sands Resources to Address Land Use 
Allocations in Colorado, Utah, and Wyoming and Final Programmatic Environmental Impact 
Statement (BLM 2008a). This decision designated some of the Vernal FO as available for 
application for commercial leasing and future exploration and development of tar sands 
resources. None of the lands open for commercial leasing of tar sands fall within the project area.  


3.4.1.3 OIL SHALE 
Oil shale generally refers to fine-grained, sedimentary rock (e.g., marlstone) containing kerogen, 
which is a fossilized organic material that can be converted to conventional oil via retorting or 
distillation. This process can yield 15 gallons or more of oil per ton of rock (Cashion 1967). Oil 
shale is hosted within the lower part of the Parachute Creek Member of the Green River 
Formation, at a depth of 2,000 to 4,000 feet, where it accumulated in lake sediments during the 
deposition of the Green River Formation. The Mahogany Oil Shale Zone of the Parachute Creek 
Member, which outcrops in the southern part of the project area and dips north toward Uinta 
Basin (Cashion 1967), is the source of oil shale in the project area (BLM 2005a). 


One known oil shale deposit encroaches on the northeastern project area. Here, oil shale has an 
overburden of less than 3,000 feet, and the mahogany bed is 30–40 feet thick, with an oil shale 
yield of at least 25 gallons per ton (BLM 2002a, BLM 2006c). However, the thicker mahogany 
oil shale zones east of the project area are considered the more productive reserves (BLM 
2005b). The most recent basin-wide assessment of oil shale resources in the Uinta Basin was 
completed in 2008 (Vanden Berg 2008). This study assesses the oil shale resources at various 
yields from 15 gallons per ton to 50 gallons per ton. The deposits that encroach on the 
northeastern portion of the project area range from 35 to 50 gallons per ton; however, the study 
indicates that lower-yielding deposits from 15 to 25 gallons per ton, with thicknesses of at least 5 
feet and less than 3,000 feet of overburden, extend throughout much of the rest of the project 
area as well.  
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In November 2008 the BLM released the Approved Resource Management Plan 
Amendments/Record of Decision for Oil Shale and Tar Sands Resources to Address Land Use 
Allocations in Colorado, Utah, and Wyoming and Final Programmatic Environmental Impact 
Statement (BLM 2008a). This decision designated some of the Vernal FO as available for 
application for commercial leasing and future exploration and development of oil shale 
resources. A total of 80,834 acres of the lands open for commercial leasing of oil shale fall 
within the project area. 


Considering the presence of the underlying Mahogany Oil Shale Zone, there is a high potential 
for occurrence of oil shale within the northeastern portion of the project area, and a lesser 
potential throughout the remainder of the project area. However, there are currently no active 
mine permits or extraction activities in the project area, and most development activity during 
the next 15 years, if it occurs, is expected to occur east of the Green River (BLM 2002a, BLM 
2005a). Therefore, although 80,834 acres are designated as Open to oil shale leasing (BLM 
2008c), development and production of oil shale in those lands is unlikely during the life of the 
project. 


3.4.1.4 GILSONITE 
Gilsonite is a black, pitch-like, petroleum substance that occurs in pure form in veins in the 
Tertiary sediments of the Uinta Basin. It is a petroleum substance of uniform composition and 
texture. Gilsonite compounds are often quite strong and offer resistance to heat, acids, and 
alkalies, making them valuable for weatherproofing, but also for fuels, lubricants, high-grade 
varnishes, lacquers, paints, acid proofing, inks, and mastic (Crawford 1960). The Uinta Basin is 
the principle source of gilsonite in the world (BLM 1994). 


Gilsonite is known to occur in the Uinta and Green River formations, and especially where the 
Green River Formation abuts the Uinta Formation—which happens right in the middle of the 
project area. The composition of the Uinta Formation is more uniform east of the Green River 
and more broken and shaley west of the river, which has had a direct effect on the level of 
gilsonite detection and development on each side of the river. The composition of the Green 
River Formation has resulted in more dikes of gilsonite (which cut across the bedding planes of 
the surrounding rock and thus are visible on the surface) east of the river and more sills of 
gilsonite (which occur parallel to and between bedding planes and thus are shorter, narrower, and 
less likely to be exposed at the surface) west of the river (BLM 1994, BLM 2005b).  


The project area overlaps with one of two main areas of moderate to high gilsonite potential west 
of the Green River in the Vernal Planning Area (BLM 1994). The known Pariette System dikes 
are near, less than 2 miles north and east of the project area (BLM 2005a, Verbeek and Grout 
1993), and the buffers for these dikes extend into the northern and eastern project area, 
accounting for approximately 5,000 acres. The northern and eastern project area (approximately 
44,000 acres; BLM 1994) have been designated as having high potential, and the central and 
western project area (approximately 55,000 acres; BLM 1994) have been designated as having 
moderate potential. 


Currently, there are no active leases or prospecting permits for gilsonite within the project area or 
north of the project area (BLM 1994, BLM 2005a). To date, commercial interest has focused 
solely upon the most accessible deposits east of the Green River and the project area. However, 
as the higher-grade eastern deposits are exhausted, the poorer western deposits will become more 
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attractive to mining. Therefore, it is possible that lands within and north of the project area with 
high gilsonite potential would be explored for development in the future, potentially during the 
life of the project. 


3.4.1.5 LOCATABLE MINERALS 
Within the project area, only a few locatable minerals have potential to occur: uranium and 
placer gold. Uranium deposits are known to exist in the carboniferous units of the Uinta 
Formation (Chenoweth 1992), which underlies most of the project area. Small placer deposits of 
fine gold occur in alluvium along the Green River starting in the northeastern corner of the 
project area and extending northeastward along the river. 


As provided by the BLM, no mining claims are currently in the project area (BLM 2002a). The 
exploration and development of locatable minerals has been historically low in the vicinity of the 
project area, due to the majority of public lands being withdrawn from mineral entry by 
Executive Order 5327 (April 15, 1930), as amended by Public Land Order 4522 (September 13, 
1968). The uranium deposits in and near the project area have not been developed since 1958, 
when the lone operation shut down after yielding 161 tons of ore and 649 lb of uranium oxide 
(U3O8), averaging 0.2% uranium (Chenoweth 1992). The gold placer deposits are unlikely to be 
profitable enough to warrant operations during the life of the project and, thus, are unlikely to be 
developed (BLM 1994). 


Based on the known geology of the area, these locatable minerals (i.e., uranium and gold) in the 
project area are classified as having moderate occurrence potential with a high degree of 
certainty. However, there is a low potential for new mining claims to be issued over the life of 
the project, due to regulatory requirements and low economic quality and quantity of deposits in 
the project area (BLM 2002a). 


3.4.1.6 MINERAL MATERIALS 
Mineral materials within the project area comprise primarily building stone, but also sand and 
gravel. Building stone has a high to moderate potential for occurrence in the southern portion of 
the project area, from Duchesne County into Uintah County, adjacent to the Bad Land Cliffs and 
within Nine Mile Canyon (BLM 1994, BLM 2002a). In this area, where the Green River 
Formation is above the Mahogany Zone and below contact with the Uinta Formation, building 
stone is also likely of high quality; the thin sandstones of the Green River Formation, particularly 
of the Parachute Creek Member, are known to be high-quality sources of building stone, and the 
many, steep, continuous cliffs of Green River Formation outcrop and erode into float material 
(BLM 1994, BLM 2002a) in this area. In the project area, there are 27,651.1 acres of open 
leasing for mineral materials. In the southern half (Green River Formation), there are 21,185.1 
acres open for mineral leasing. 


Sand and gravel, of quality varying from poor to medium, have medium to high potential for 
occurrence along Wells Draw (in the west-central portion of the project area) and in the alluvial 
deposits of the Green River (BLM 1994, BLM 2002a), but low development potential. 


It is likely that exploration and development of building stone in the southern project area would 
continue over the life of the project (BLM 1994, BLM 2002a). 
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3.5 LAND USE AND TRANSPORTATION 


3.5.1 LAND USE  
The primary land uses within and adjacent to the project area include oil and gas development, 
livestock grazing, hunting, and dispersed recreation. See Sections 3.16, Wildlife; 3.6, Livestock 
Management; and 3.8, Recreation, for details on these specific land uses. There is minimal 
cultivated cropland in the area, given the composition of dry desert shrubland, typical of the 
Uinta Basin. There are no commercial buildings/facilities or private residences within the project 
area. The nearest residential community is Myton (population 550), located approximately 15 
miles north of the northern project boundary line. 


There are 31 road and utility rights of way (ROWs) within the project area. All of the ROWs in 
the project area are well field–related (Table 3-13). 


Table 3-13. Project Area Rights of Grants 
Right-of-way 


(ROW) Number 
ROW Grant Holder Type of ROW Grant Expiration Date 


UTU-047455 Canyon Gas Resources Gas Pipeline 11/24/2011 
UTU-032707 EOG Resources Gas Pipeline 08/02/2011 
UTU- 062794 Dominion Exploration and Production Gas Pipeline 12/31/2035 
UTU-050806 Dominion Exploration and Production Gas Pipeline 05/20/2012 
UTU-077736 Dominion Exploration and Production Gas Pipeline 12/31/2031 
UTU-77733 Dominion Exploration and Production Gas Pipeline 12/31/2031 
UTU-071257 Dominion Exploration and Production Access Road 12/31/2024 
UTU-069105 Dominion Exploration and Production Access Road 12/31/2022 
UTU-049204 Dominion Exploration and Production Gas Pipeline 06/23/2012 
UTU-053910 Dominion Exploration and Production Gas Pipeline 05/06/2014 
UTU-081577 Gasco Production Gas Pipeline 12/31/2035 
UTU-081576 Gasco Production Access Road 12/31/2035 
UTU-080369 Gasco Production Gas Pipeline 12/31/2034 
UTU-081601 Gasco Production Gas Pipeline 12/31/2035 
UTU-079035 Gasco Production Gas Pipeline 12/31/2032 
UTU-079030 Gasco Production Access Road 12/31/2031 
UTU-076935 Gasco Production Access Road 12/31/2019 
UTU-081261-03 Uintah County Access Road No Expiration Date 
UTU-081573-06 Duchesne County Access Road No Expiration Date 
UTU-050807 Wexpro Company Access Road 07/13/2012 
UTU-050815 Questar Gas Gas Pipeline 07/11/2012 
UTU-057507 Questar Gas Gas Pipeline 09/18/2015 
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Table 3-13. Project Area Rights of Grants 
Right-of-way 


(ROW) Number 
ROW Grant Holder Type of ROW Grant Expiration Date 


UTU-69139 Questar Gas Gas Pipeline 12/31/2023 
UTU-050827 Questar Gas Gas Pipeline 08/30/2012 
UTU-050828 Questar Gas Gas Pipeline 08/30/12 
UTU-054797 Questar Gas Gas Pipeline 04/29/2015 
UTU-057508 Questar Gas Gas Pipeline 09/18/2015 
UTU-059129 Questar Gas Gas Pipeline 05/31/2017 
UTU-069109 Questar Gas Gas Pipeline 12/31/2013 
UTU-077734 Questar Gas Gas Pipeline 12/31/2031 
UTU-077735 Questar Gas Gas Pipeline 12/31/2031 
Source: BLM (2006d). 


3.5.2 TRANSPORTATION 
Access to the project area is from U.S. Highway 40 (US-40), 15 miles to the north. It is the major 
thoroughfare for the area, serving as a route to Vernal and other communities and for tourist 
traffic to public lands, Dinosaur National Monument, Flaming George National Recreation Area, 
and other National Forest locations.  


The transportation network that serves the project area consists primarily of county and BLM-
maintained dirt and two-track roads. Approximately 3,000 miles of roads (including well field 
access roads) currently provide access for oil and gas operations, livestock grazing, and 
recreation activities in the project area. Major roads in the study area are the Sand Wash Road, 
Wrinkle Road, Wells Draw Road, Pariette Bench Road, Eightmile Flat Road, and Nine Mile 
Canyon Road (Map 26). Sand Wash Road provides access to the area from US-40. This road 
runs south through the project area and ends at a BLM Ranger Station and boat launch ramp for 
the Desolation Canyon section of the Green River. Pariette Bench Road and Eightmile Flat Road 
are offshoots of Sand Wash Road, providing access to the eastern portions of the project area. 
Wrinkle Road and Nine Mile Canyon Road run through the southern end of the project area.  


Most of the traffic on these roads is oil tanker trucks that visit producing wells in the area. These 
trucks often travel approximately 175 miles one way to Salt Lake City via US-40 and Interstate 
80. Other traffic on the road(s) includes water tanker trucks and maintenance and passenger 
trucks associated with oil and gas development. These vehicles generally commute locally from 
Roosevelt and Vernal. In 2009, the annual average daily traffic (AADT)1 reported on the portion 
of US-40 just east of Myton (the least-used section between Vernal and the project area) was 
7,785 vehicle trips per day. On the portion of US-40 located east of the State Highway 87 
interchange but west of Roosevelt, the AADT was 9,220 vehicle trips per day (UDOT 2009). 
The AADTs between Myton and Roosevelt ranged between 5,740 and 9,360 in 2006, 7,125 and 
10,370 in 2007, and 7,795 and 9,980 in 2008 (UDOT 2006, 2007, 2008).  


                                                 
1 AADT is the total volume of vehicle traffic on a road for a year, divided by 365 days. Average daily traffic, or 
ADT, is the average number of vehicles traveling past a particular point on a road in a 24-hour period. The AADT 
measurement is used to account for seasonal variations.  
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Nine Mile Canyon Road, Franks Road, Gate Canyon Road, Wells Draw Road, and a segment of 
Sand Wash Road are collectively referred to as the Nine Mile Canyon Backcountry Byway; they 
provide access to Nine Mile Canyon, a major representative area of the prehistoric Fremont 
Culture. The Nine Mile Canyon Backcountry Byway was designated as a Utah Scenic Backway 
and BLM National Backcountry Byway in 1989. Backways and byways are components of the 
National Scenic Byway that meet the byway criteria but generally do not meet full federal safety 
standards, meaning they are not wide enough, graded enough, or level enough to be safe year-
round for passenger cars. To be considered for designation within the National Scenic Byway 
program, a road must possess characteristics of regional importance within at least one of six 
intrinsic quality categories (archaeological, cultural, historic, natural, recreational, and scenic). 
The 1989 dedication document recognizes “Nine Mile Canyon road and its scenic corridors” as a 
major area representative of prehistoric Fremont Culture, and notes that the main attraction for 
visitors is the profusion of rock art panels and cliff granaries along the main road and up side 
canyons (BLM 1989).  


Approximately 80 miles long, the Nine Mile Canyon Backcountry Byway begins in Wellington, 
Utah, on Soldier Creek Road, enters and travels through part of Nine Mile Canyon, turns north 
onto Gates Canyon Road (which becomes Wells Draw Road), and ascends above the canyon rim, 
ending approximately 60 miles later at US-40 just west of Myton, Utah. Most of the non-
construction-related vehicle traffic in Nine Mile Canyon is associated with cultural and heritage 
tourism. Visitation to the area occurs year-round, with peak visitation on the weekends from the 
spring through the fall. 


Table 3-14 identifies the six byway segments included in Gasco’s transportation network. 


Table 3-14. Nine Mile Canyon Backcountry Byway Segments Included in 
Gasco’s Proposed Transportation Network (north to south) 


Nine Mile Canyon Backcountry Byway Segment Miles  
Sand Wash Road/US-40 to Wells Draw Road 2 
Wells Draw Road/Sand Wash Road to Wrinkle Road 25 
Gate Canyon Road/Wrinkle Road to Gate Canyon Upper Bench 1 
Gate Canyon Road/Gate Canyon Upper Bench to Nine Mile Canyon Road 4 
Nine Mile Canyon Road–From Gate Canyon Road to the West 3 
Franks Road–Nine Mile Canyon Road to the East of Franks Road1 8 
Total  43 


According the West Tavaputs Natural Gas Full Field Development Plan Final EIS traffic study 
(BLM 2010a), the 2005–2006 average daily traffic (ADT) count for the Nine Mile Canyon 
portion of the backcounty byway is 104 vehicles per day (as measured by two monitors placed 
north and south of the canyon itself, near the Gate Canyon/Nine Mile Canyon intersection and 
Soldier Creek Roads, respectively). Approximately 75% of that traffic (78 vehicles) entered the 
canyon from the north (i.e., using Sand Wash Road, Wells Draw Road, and Gate Canyon Road), 
as measured by the Gate Canyon monitor. A subsequent two-week visual monitoring study at the 
Gate and Nine Mile Canyon intersection indicated an average ADT of approximately 140, with 
oil and gas traffic constituting approximately 75% of the total traffic observed (BLM 2010a). 
These baseline traffic studies only measure traffic entering Nine Mile Canyon itself. They do not 
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reflect traffic levels on roads above the canyon rim, such as Sand Wash Road, which services 
thousands of private and commercial boaters annually, or Wells Draw Road, which services 
existing oils and gas wells above the canyon rim. There are no available baseline traffic data for 
the sections of the Nine Mile Canyon Backcounty Byway above the canyon rim.  


3.6 LIVESTOCK MANAGEMENT 


3.6.1 REGIONAL MANAGEMENT OVERVIEW 
The BLM Vernal FO administers grazing in the project area in accordance with the Guidelines 
for Grazing Management as developed by the Utah BLM in 1997 (BLM 1997). These guidelines 
were instituted for all Utah rangelands in order to meet the Standards for Rangeland Health 
(BLM 1997), based on basic ecological principles that underlie sustainable production of 
rangeland resources. The four fundamental standards are as follows: 


• Watersheds are in or making significant progress toward properly functioning physical 
condition. This condition includes their upland, riparian/wetland, and aquatic 
components. Soil and plant conditions support infiltration, soil moisture storage, and the 
release of water that are in balance with climate and landform, and maintain or improve 
water quality, and timing and duration of flow. 


• Ecological processes, including the hydrologic cycle, nutrient cycle, and energy flow, are 
maintained, or there is significant progress toward their attainment, in order to support 
healthy biotic populations and communities. 


• Water quality complies with state water quality standards and achieves or is making 
significant progress toward achieving established BLM management objectives such as 
meeting wildlife needs. 


• Habitats are or are making significant progress toward being restored or maintained for 
federal threatened or endangered species, federal proposed, categories 1 and 2, federal 
candidate, and other special status species. 


Section 3 of the Taylor Grazing Act of 1934 authorizes livestock grazing on BLM-administered 
public lands. 


3.6.2 ALLOTMENTS IN THE PROJECT AREA 
Grazing allotments encompass 204,713 acres within the boundaries of the project area (Table 
3-15 and Map 11). There are 19 grazing allotments; seven that occur almost completely (98% or 
more) within the project area, and 11 that fall partially within the project area. The allotments 
that are entirely or almost entirely within the boundaries are Big Wash, Big Wash Draw, Bull 
Canyon, Devils Canyon, Little Desert, Twin Knolls, and Water Canyon 2. The allotments that 
occur only partially within the project area are Antelope Powers, Castle Peak, Currant Canyon, 
Eightmile Flat, Five Mile, Green River, Green River Allotment Management Plan (AMP), Green 
River Bottoms, Max Canyon, Stone Canyon, Wells Draw, and Wetlands. There is also a 4,785-
acre stock drive trail,  896 acres of which is in the project area. Over 960 acres of the project area 
has been removed from livestock grazing. 
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The 19 allotments are classified in three selective management categories: M (Maintain), I 
(Improve), and C (Custodial). In the Maintain category, management objectives are to ensure 
that current uses, range conditions, and productivity are maintained. The Improve designation 
means that current uses, range conditions, and productivity are not at optimal levels and must be 
addressed. Management objectives include implementation of actions that will improve existing 
resource conditions and productivity and enhance overall multiple use opportunities. Custodial 
management means that present management is satisfactory or is the only logical management 
under existing conditions. 
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Table 3-15. Allotment Acreages and Animal Unit Months (AUMs) in the Project Area 
Allotment Management 


Category1 
Livestock 


Class 
Total 


Allotment 
Acreage 


Acres in 
Project Area 


Percentage of 
Allotment in 
Project Area2 


Total AUMs 
Allocated to 
Livestock 


Calculated 
AUMs in 


Project Area 
Antelope Powers M Cattle/Sheep 40,466 4,261 11% 4,463 470 
Big Wash M Cattle 5,367 5,367 100% 980 980 
Big Wash Draw M Cattle 8,372 8,372 100% 516 516 
Bull Canyon M Cattle 16,578 16,521 100% 1,000 997 
Castle Peak M Sheep 51,824 39,732 77% 4,760 3,649 
Currant Canyon M Cattle 6,975 1,815 26% 433 113 
Devils Canyon M Cattle 22,351 17,037 76% 2,720 2,073 
Eightmile Flat M Sheep 27,550 5,685 21% 4,266 880 
Five Mile M Cattle 15,622 14,323 92% 2,161 1,981 
Green River3 M Cattle 139,485 1,558 1% 10,668 119 
Green River AMP I Cattle 9,608 24 0% 554 1 
Green River Bottoms I Cattle 7,159 3,728 52% 462 241 
Little Desert M Sheep 49,361 48,955 99% 3,804 3,773 
Max Canyon C  365 7 2% 20 0 
Stone Cabin3 I Cattle 30,463 47 0% 5,001 8 
Twin Knolls M Cattle 6,969 6,969 100% 992 992 
Water Canyon #2 C Cattle 6,698 6,686 100% 362 361 
Wells Draw M Cattle/Sheep 10,923 10,229 94% 1,220 1,142 
Wetlands I Cattle 18,481 13,397 72% 1,666 1,208 
Total   474,617 204,713  46,048 19,505 
1 M (Maintain), I (Improve), and C (Custodial) 
2 The percentage of each allotment in the project area has been rounded to the nearest digit and does not include acreages that have been withdrawn from grazing. 
3 Green River and Stone Cabin allotment acreage includes areas separately managed by the Vernal and Price FO. Allotment information includes acreages and AUMs within both 
FOs. 
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The carrying capacity of a livestock grazing allotment is defined in terms of Animal Unit Months 
(AUMs). An AUM is the amount of forage necessary to sustain one animal weighing 1,000 
pounds for one month. In general terms, an AUM is the amount of forage needed to sustain one 
cow and her calf for a month.  


Table 3-15 shows the total number of acres for each allotment whose boundaries cross into the 
project area, as well as the number of acres and percentage of the allotment that actually falls 
within the project area. The table also includes the total AUMs that are allocated to livestock in 
each allotment, and the calculated number of AUMs that fall within the project area based on 
percentages. The number of AUMs in the project area was calculated by multiplying the total 
AUMs allocated to livestock by the percentage of the allotment that falls within the project area. 


3.7 PALEONTOLOGICAL RESOURCES 
Paleontological resources, or fossils, are the remains, imprints, or traces of once-living organisms 
preserved in rocks and sediments. These include mineralized, partially mineralized, or 
unmineralized bones and teeth, soft tissues, shells, wood, leaf impressions, footprints, burrows, 
and microscopic remains. The fossil record is the only evidence that life on earth has existed for 
more than 3.6 billion years. Fossils are considered non-renewable resources because the 
organisms they represent no longer exist. Thus, once destroyed, a fossil can never be replaced. 


This paleontological resource assessment is an evaluation of potential impacts on scientifically 
important non-renewable paleontological resources that could result from energy development 
within the project area. 


3.7.1 REGIONAL OVERVIEW 
The paleontological resource APE (which is the same as the project area) is located within the 
south-central Uinta Basin in Uintah and Duchesne counties, Utah. Structurally, the Uinta Basin is 
an asymmetrical, elongate, east-west-trending synclinal basin bounded by the Uinta Mountains 
to the north, the Douglas Creek Arch and Roan Plateau to the east, the Book Cliffs/Tavaputs 
Plateau to the south, and the Wasatch Range to the west. 


Sediments that today comprise the Uinta Mountains were first deposited in an east-west-trending 
basin between 1,000 and 600 million years ago (mya). At this time, more than 25,000 feet of 
shallow water sandstone and shale accumulated from westward-flowing stream deposits. The 
basin filled and major deposition was halted, although slight periodic subsidence allowed for 
thickening of sedimentary deposits (Stokes 1986). These deposits were eventually uplifted 
during the Rocky Mountain–forming Laramide Orogeny (Rasmussen et al. 1999) in the latest 
Cretaceous period and Paleocene epoch to form the Uinta Mountains. In conjunction with this 
uplift, the southerly adjacent synclinal Uinta Basin formed (Rasmussen et al. 1999). 


The Uinta Basin and the highlands surrounding the basin define a region that is well known for 
its geologic history and paleontologic importance. The region preserves a discontinuous but rich 
fossil record spanning at least 535 million years from the Cambrian period to the Pleistocene 
epoch. Many important fossil specimens, including numerous holotypes (single physical 
examples of an organism), have been collected from this region, and are now housed in museums 
throughout the United States. 
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3.7.2 RESOURCE ASSESSMENT GUIDELINES 
Paleontological resource classification is a ranking of areas and geologic units according to their 
potential to contain vertebrate fossils or noteworthy occurrences of invertebrate or plant fossils. 
These rankings are used in land-use planning, as well as for identifying areas that may warrant 
special management and/or special designation (such as ACECs). Using published geologic 
maps (Cashion 1973; Rowley et al. 1985; Witkind 1995) and the results of the literature and 
museum data searches, the APE for this EIS was classified using both the BLM and U.S. Forest 
Service (USFS) paleontological resource management classification systems (BLM 1998; USFS 
1996), as described below. Note that both classification systems were used in this study at the 
suggestion of the BLM; although the 1998 General Procedural Guidance for Paleontological 
Resource Management H-8270-1 (BLM 1998) is being phased out as BLM policy, and the 
Potential Fossil Yield Classification (PFYC), developed by the USFS, is currently being adopted 
as a replacement, per Instructional Memorandum No. 2008-009. General Procedural Guidance 
for Paleontological Resource Management categorized paleontological resources by “condition” 
while PFYC categorizes them by “class” discussed below. 


3.7.2.1 CONDITION CLASSIFICATION SYSTEM 
The BLM, in its General Procedural Guidance for Paleontological Resource Management H-
8270-1 (revised 1998), classifies public lands based on the potential for paleontological “areas” 
to contain noteworthy occurrences of fossils using the following criteria: 


• Condition 1: Areas that are known to contain vertebrate fossils or noteworthy occurrences 
of invertebrate or plant fossils. Consideration of paleontological resources will be necessary 
if the FO review of available information indicates that such fossils are present in the area. 


• Condition 2: Areas with exposures of geological units or settings that have high potential 
to contain vertebrate fossils or noteworthy occurrences of invertebrate or plant fossils. The 
presence of geologic units from which such fossils have been recovered elsewhere may 
require further assessment of these same units where they are exposed in the area of 
consideration. 


• Condition 3: Areas that are very unlikely to produce vertebrate fossils or noteworthy 
occurrences of invertebrate or plant fossils based on surface geology, igneous or 
metamorphic rocks, extremely young alluvium, colluvium, aeolian deposits, or deep-soil 
presence. However, if possible it should be noted at what depth bedrock may be expected 
in order to determine if fossiliferous deposits may be uncovered during surface-disturbing 
activities. 


Either Condition 1 or Condition 2 may trigger the initiation of a formal analysis of existing data 
prior to authorizing land-use actions involving surface disturbance or transfer of title. Condition 
3 suggests that further paleontological consideration is generally unnecessary (BLM 1998). 


3.7.2.2 POTENTIAL FOSSIL YIELD CLASSIFICATION  
Occurrences of paleontological resources are closely related to the geologic units that contain 
them. The potential for finding important paleontological resources can therefore be broadly 
predicted by the presence of the pertinent geologic units at or near the surface. Therefore, 
geologic mapping can be used as a proxy for assessing the potential for the occurrence of 
important paleontological resources. The PFYC system was originally developed by the USFS’s 
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Paleontology Center of Excellence, and the Region 2 (USFS) Paleo Initiative (USFS 1996). The 
PFYC is in the process of being formally adopted by the BLM to promote consistency between 
agencies and throughout the BLM. It should be used for land-use planning efforts and for the 
preliminary assessment of potential impacts and mitigation needs for specific projects. 


Under the PFYC system, geologic units are classified based on the relative abundance of 
vertebrate fossils or uncommon invertebrate or plant fossils and their sensitivity to adverse 
impacts, with a higher class number indicating a higher potential. This classification should be 
applied at the geologic formation or member level. It is not intended to be an assessment of 
whether important fossils are known to occur occasionally in these units (i.e., a few important 
fossils or localities widely scattered throughout a formation does not necessarily indicate a 
higher class). Nor is it intended to be applied to specific sites or areas. The classification system 
is intended to provide baseline guidance to assessing and mitigating impacts to paleontological 
resources. In many situations, the classification should be an intermediate step in the analysis, 
and should be used to assess additional mitigation needs. 


• Class 1: This describes geologic units that are unlikely to contain recognizable fossil 
remains. This includes units that are igneous or metamorphic in origin (but excludes 
tuffs), as well as units that are Precambrian in age or older. Management concern for 
paleontological resources in Class 1 units is negligible or not applicable. No assessment 
or mitigation is needed except in very rare circumstances. The occurrence of 
scientifically important fossils in Class 1 units is non-existent or extremely rare. 


• Class 2: This describes sedimentary geologic units that are not likely to contain 
vertebrate fossils or scientifically important nonvertebrate fossils. This includes units in 
which vertebrate or important nonvertebrate fossils are unknown or very rare, units that 
are younger than 10,000 B.P., units that are aeolian in origin, and units that exhibit 
considerable diagenetic alteration. The potential for impacting vertebrate fossils or 
uncommon invertebrate or plant fossils is low. Management concern for paleontological 
resources is low, and management actions are not likely to be needed. Localities 
containing important resources may exist, but would be rare and would not influence the 
classification. 


• Class 3: This describes fossiliferous sedimentary geologic units where fossil content 
varies in importance, abundance, and predictable occurrence. It also describes 
sedimentary units of unknown fossil potential. These units are often marine in origin with 
sporadic known occurrences of vertebrate fossils. Vertebrate fossils and uncommon 
nonvertebrate fossils are known to occur inconsistently, and predictability is low. The 
Class 3 designation includes units that are poorly studied and/or poorly documented, so 
that the potential yield cannot be assigned without ground reconnaissance. Management 
concern for paleontological resources in these units is moderate, or cannot be determined 
from existing data. Surface-disturbing activities may require field assessment to 
determine a further course of action. 
The Class 3 category includes a broad range of potential impacts. Geologic units of 
unknown potential, as well as units of moderate or infrequent fossil occurrence, are 
included. Assessment and mitigation efforts also include a broad range of options. 
Surface-disturbing activities will require sufficient assessment to determine whether 
important fossil resources occur in the area of a proposed action, and whether the action 
could affect the paleontological resources.”  
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• Class 4: This describes Class 5 geologic units (see below) that have lowered risks of 
human-caused adverse impacts and/or lowered risk of natural degradation. They include 
bedrock units with extensive soil or vegetative cover, bedrock exposures that are limited 
or not expected to be impacted, units with areas of exposed outcrop that are smaller than 
two contiguous acres, units in which outcrops form cliffs of sufficient height and slope so 
that impacts are minimized by topographic effects, and units where other characteristics 
are present that lower the vulnerability of both known and unidentified fossil localities. 
The potential for impacting fossils is moderate to high, and is dependent on the proposed 
action. The bedrock unit is Class 5, but a protective layer of soil, thin alluvial material, or 
other mitigating circumstances may lessen or prevent potential impacts to the bedrock 
resulting from the activity. Class 4 and Class 5 units are often combined as Class 5 for 
general application, such as planning efforts or preliminary assessments, as Class 4 is 
determined from local mitigating conditions and the impacts of the planned action. 


• Class 5: This describes highly fossiliferous geologic units that regularly and predictably 
produce vertebrate fossils or uncommon invertebrate or plant fossils, and that are at risk 
of human-caused adverse impacts or natural degradation. These include units in which 
vertebrate fossils or uncommon invertebrate or plant fossils are known and documented 
to occur consistently, predictably, or abundantly. Class 5 pertains to highly sensitive units 
that are well exposed with little or no soil or vegetative cover, units in which outcrop 
areas are extensive, and exposed bedrock areas that are larger than two contiguous acres. 
Management concern for paleontological resources in Class 5 units/areas is high, because 
the potential for impacting fossils is high. Vertebrate fossils or uncommon nonvertebrate 
fossils are known from the impacted area, or can reasonably be expected to occur in the 
impacted area. Assessment by a qualified paleontologist is required in advance of 
surface-disturbing activities or land tenure adjustments, and mitigation will often be 
necessary before and/or during surface-disturbing actions. Field surveys prior to 
authorizing any surface-disturbing activities will usually be necessary. On-site 
monitoring may also be necessary during construction activities. Designation of areas of 
special interest and concern may be appropriate. 


3.7.3 RESOURCE ASSESSMENT OVERVIEW 
Ground disturbance associated with the Proposed Action has the potential to impact the six 
mapped geologic units listed in Table 3-16 (Cashion 1973; Rowley et al. 1985; Witkind 1995). 
Four of these have the potential to contain fossils of varying taxonomic affinities, importance, 
and abundance. The paleontological sensitivities of the six units were evaluated using the 
classification systems developed by the BLM and USFS presented in Sections 3.7.2.1 and 
3.7.2.2. The results are summarized in Table 3-16, and were used to compile paleontological 
sensitivity maps (see Maps 12 and 13). 
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Table 3-16. Summarized Paleontological Sensitivities of Geologic Units in the Project Area 
Using the Condition Classification System and the PFYC System1 


Geologic Unit Map 
Abbreviation 


Age Typical Fossils Condition 
Classification 


PFYC 


Alluvium Qa, Qal, Qac Holocene None Condition 3 Class 2 
Colluvium Qac Holocene None Condition 3 Class 2 
River Terrace 
Deposits 


Qr Pleistocene Vertebrates2 Condition 3 Class 2 


Older Pediment 
Deposits 


Qop Pleistocene Vertebrates2 Condition 3 Class 2 


Uinta Formation Tu, Tul Eocene Vertebrates, 
invertebrates 


Condition 1 Class 5 


Green River 
Formation 


Tgsl, Tgs, Tgu, 
Tgm, Tgdu, Tge 


Eocene Vertebrates, 
invertebrates, plants 


Condition 1 Class 5 


1Map abbreviations are from published U.S. Geologic Survey (USGS) geologic maps: Cashion (1973), Rowley et al. (1985), and 
Witkind (1995). 
2No records of fossil localities of Pleistocene age from the study area and vicinity were found during the museum record searches. 
 


3.7.4 SUMMARY 
Based on the geologic mapping of Cashion (1973), Rowley et al. (1985), and Witkind (1995), the 
APE for the project area contains six geologic units (Map 9). These consist of four surface 
deposits including alluvium and colluvium of Holocene age and river terrace deposits and older 
pediment deposits of Pleistocene age, and two bedrock units including the Green River and Uinta 
formations of Eocene age. With the exception of the Holocene-age alluvial and colluvial 
deposits, which are too young to contain fossils, four units have the potential to contain 
scientifically important fossils. 


At least 134 previously recorded fossil localities occur within the Green River and Uinta 
formations in the project area. Additionally, paleontological data received from two museums 
were georeferenced only to the county level. From Uintah and Duchesne counties, these 
institutions have 302 catalogued vertebrate and invertebrate fossil specimens from the Uinta 
Formation, and 22 catalogued plant, invertebrate, and vertebrate fossil specimens from the Green 
River Formation. Because of the lack of geographic coordinates associated with these records, it 
is not known whether these specimens were collected from inside or outside of the study area, 
but they do corroborate the paleontological sensitivity of the geologic units within it. 


3.8 RECREATION 


3.8.1 REGIONAL OVERVIEW 
Public lands within Uintah and Duchesne counties provide diverse recreational opportunities 
such as boating and fishing on the Green and White Rivers, off-highway vehicle (OHV) use, 
hunting, sightseeing and wildlife viewing, hiking, and dispersed camping. Some of the major 
attractions in the region are the San Rafael Swell, the Book Cliffs-Westwater Area, Nine Mile 
Canyon, Desolation Canyon, Flaming Gorge National Recreation Area, Price Canyon Recreation 
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Area, and Dinosaur National Monument. The region attracts recreational users from throughout 
the Uinta Basin, as well as from western Colorado, Wyoming, Idaho, and Utah’s heavily 
populated Wasatch Front. 


3.8.2 RECREATIONAL OPPORTUNITIES 
The BLM’s basic units of recreation management are the Special Recreation Management Area 
(SRMA) and the Extensive Recreation Management Area (ERMA). An SRMA is an area where 
recreation is emphasized. Within an ERMA, recreation is generally unstructured and dispersed, 
minimal recreation-related investments are required, and there are minimal regulatory constraints 
(BLM 2005a). ERMAs generally cover all areas that are not designated as SRMAs. The majority 
of the project area lies within the ERMA; however, popular recreational destinations in the 
project area include Nine Mile Canyon Backcountry Byway, Nine Mile Canyon, Desolation 
Canyon, and Pariette Wetlands. These four areas provide recreational opportunities to river 
rafters, scenic drivers, waterfowl hunters, and bird watchers each year. In addition, land 
approximately 3 miles east and west of Wells Draw on the bench above Nine Mile Canyon is 
used by the wilderness therapy group Second Nature for its operations. OHV riding and hunting 
are both common, but dispersed, activities in the project area.  


There are no data available for ambient noise levels in the project area. However, based on 
values reported for the Glen Canyon National Recreation Area (a similar recreation environment 
to some of the least developed parts of the project area), average, hourly noise levels begin at 25 
dBA at 7:00 am, steadily increase to approximately 45 dBA by noon, slowly decrease to 30 dBA 
by 6:00 pm, and then decrease further to 25 dBA through the rest of the evening and night (BLM 
2008d). The higher noise levels during the day are attributed mostly to high wind speeds. Based 
on these data, a night noise level in the Nine Mile Canyon SRMA, the Green River corridor, and 
other remote locations in the project area may be 25 dBA, and the daytime level may be 30–45 
dBA, depending mostly on wind conditions. In areas where there is ongoing well development, 
noise levels may range from 81 to 88 dBA at 50 feet from the source. Background noise would 
be higher along transportation corridors, such as the Sand Wash Road and at the Sand Wash 
campground, where there are concentrations of vehicles moving in and out of the area and river 
runners preparing to launch. Table 3-17 shows typical sound levels measured in various 
environmental settings, and shows that noise levels of less than 40 dBA give the subjective 
impression of “quiet” (Beranek 1988). In an outdoor setting, noise levels of 55 dBA and below 
are identified as levels that would not cause interference in outdoor activities and are also the 
requisite threshold to protect public health and welfare with an adequate margin of safety (EPA 
1974). The predominant noise sources in undeveloped portions of the project area during the 
daytime would be general environmental ambient sounds including rustling vegetation, birds, 
and occasionally aircraft in the distance and insects. In developed portions, noise sources would 
be generators, pumps, vehicles, drill rigs, and construction equipment. Noise levels in developed 
areas would depend on the level and proximity of development activities.  
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Table 3-17. Typical Sound Levels Measured in the Environment and Industry 
Example Noise Source 
or Noise Environment 


A-weighted Sound 
Levels (dBA) 


Subjective 
Impression 


Shotgun (at shooter’s ear) or on a carrier flight deck 140 Painfully loud 
Civil defense siren (100 feet) 130 – 
Jet takeoff (200 feet) 120 Threshold of pain 
Loud rock music 110 – 
Pile driver (50 feet) 100 Very loud 
Ambulance siren (100 feet) or in a boiler room 90 – 
Pneumatic drill (50 feet) or in a noisy restaurant 80 – 
Busy traffic; hair dryer 70 Moderately loud 
Normal conversation (5 feet) or in a data processing center 60 – 
Light traffic (100 feet); rainfall or in a private business office 50 – 
Bird calls (distant) or in an average living room or library 40 Quiet 
Soft whisper (5 feet); rustling leaves or inside a quiet 
bedroom 30 – 


In a recording studio 20 – 
Normal breathing 10 Threshold of hearing 
Source: Beranek 1998. 


 


3.8.3 RECREATION USE IN SPECIAL RECREATION MANAGEMENT AREAS  


3.8.3.1 NINE MILE CANYON SRMA 
Nine Mile Canyon (including the land within the canyon, as well as the surrounding mesas) is 
managed by the BLM as an SRMA to protect cultural values and scenic vistas (BLM 2008c). 
Most of the SRMA is located between the Duchesne/Carbon County line and the Nine Mile 
Canyon Road to the south, and the Wrinkle Road to the north. This SRMA intersects the project 
area along the project area’s southern boundary. Approximately 32,552 acres of Nine Mile 
Canyon that are managed as an SRMA lie inside the boundaries of the project area (Map 14). 
Nine Mile Canyon is noted for containing the highest concentration of petroglyphs in the United 
States (BLM 2005a). Historically, the canyon was a stage and freight route; remains of stage 
stops, roadhouses, and an old telegraph line are also present. The substantial amount of rock art, 
Fremont cultural artifacts, Ute tribal remains, and historical artifacts located in the SRMA has 
prompted consideration of the area as a National Historic District under the National Historic 
Preservation Act. Cultural resources within Nine Mile Canyon are also protected by the 
Antiquities Act, which prohibits excavations or acts that may injure or destroy any historic or 
prehistoric ruins, dwellings, or other structures (BLM 2007c). Nine Mile Canyon Road is a 
popular touring route on weekends in the spring and summer. Travel through the canyon is 
possible along a narrow, unpaved road suitable for most passenger and small recreational 
vehicles in fair weather. Due to the unique and rare cultural and natural resources within the 
canyon, Nine Mile Canyon Road and its associated access roads have been designated as a 
Backcountry Byway. Responding to the 1989 President’s Commission on American Outdoors, 
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the BLM began designating backcountry byways to highlight an area’s special recreational and 
scenic values, and to increase public awareness of its lands and resources. Visitor services are 
available in the canyon, but limited, and camping is not allowed except at a private facility near 
the top of the canyon called Nine Mile Ranch (BLM 2007d). 


Within Nine Mile Canyon and its tributary canyons, all motorized (OHV) and mechanized 
(mountain bike) activity is restricted to existing roads (mostly informal “two-tracks”). Though 
few mountain bikers use the Nine Mile Canyon area, OHV use is very common (see Section 
3.8.4.2., OHV Recreation). The most popular routes for biking and OHV use include North 
Franks Canyon (a dry wash), Dry Canyon, Cottonwood Canyon, Prickly Pear Canyon, and 
Harmon Canyon. Dogs are allowed in Nine Mile Canyon, but must be kept under control at all 
times and must not disturb wildlife (BLM 2007d). 


A large portion of Nine Mile Canyon SRMA (19,658 acres) was inventoried by BLM in 2007 
(2007h) and was determined to provide opportunities for primitive/unconfined recreation (see 
Map 14). Areas that provide outstanding opportunities for primitive recreation are typically 
large, roadless, and mostly undeveloped landscapes. They may also contain cultural, scenic, 
geologic, botanical, or wildlife values that supplement the recreational opportunities. Adjacent 
roadless and undeveloped landscapes present in the Desolation Canyon Wilderness Study Area 
(WSA) to the south and east of the SRMA enhance this recreation setting and its opportunities.  


A large portion of the SRMA provides a setting that supports primitive, non-motorized, and 
undeveloped recreation opportunities, including hiking, horseback riding, climbing, river 
floating, fishing, viewing/studying cultural and historic sites, viewing wildlife, and viewing 
scenic landscapes. This is an expansive landscape, accessible mostly by foot, horseback, or boat. 
The large size of the area, coupled with a diverse landform and variety of vegetation 
communities, provides a setting where visitors can be alone and isolated from the outside world 
and a setting where visitors can experience personal challenge and accomplishment. This setting 
also has historic and pre-historic cultures, the exploration of the Colorado River system by 
Powell, and pioneer settlement. This history provides today’s visitor a sense and appreciation for 
difficulties of early cultures and pioneers, and of the importance of this place in American 
history. 


While much of this area is unroaded and undeveloped, vehicle routes are present in and adjacent 
to the SRMA. These routes provide opportunities for back country driving and vehicle-supported 
camping in an undeveloped setting.  


3.8.4 RECREATION USE IN EXTENSIVE RECREATION MANAGEMENT AREAS (ERMAS) 
Areas not managed as SRMAs are managed as part of the Vernal ERMA for dispersed recreation 
uses that require minimal facility development. Within the project area, 174,018 acres are 
managed as part of the ERMA. Much of the ERMA’s landscape is a roaded and developed. 
Many miles of roads (of varying quality) traverse the ERMA, providing access for oil and gas 
development and production, livestock grazing and other public land uses, and recreation 
destinations such as Pariette Wetlands, the Green River, and Nine Mile Canyon. Oil and gas 
development has left its mark on the land in the form of roads, well pads, pipelines, compressor 
stations, and power lines. However, while the landscape exhibits a presence of human 
development, it still retains some of its original, basic character.  
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The ERMA setting provides opportunities for a variety of motorized and non-motorized 
recreation activities. Motorized activities include backcountry driving and vehicle-supported 
camping, picnicking, fishing, wildlife viewing, and sightseeing. Non-motorized activities include 
hiking, mountain biking, hunting, river floating, fishing, and wildlife viewing. A portion of the 
ERMA east and west of the Little Desert Road is part of the area inventoried and found to 
provide opportunities for primitive/unconfined recreation (BLM 2007h). The recreation activities 
and experiences this area provides are the same as described in the SRMA section above.  


The following are popular recreation opportunities and destinations in both the Nine Mile 
Canyon SRMA and Vernal ERMA of the project area. 


3.8.4.1 HUNTING AND FISHING 
The project area lies within one of the premier Rocky Mountain elk hunting regions in Utah. The 
herd of elk in this region is estimated at around 1,000 individuals, and only a few hunting 
permits are awarded via lottery each autumn during the rut (four for archery, nine for rifle, and 
two non-resident permits during two weeks in September and one week in November). Because 
being chosen for a permit is rare, most elk hunters stay out on the land for their full allotted time 
(approximately one week). Hunters generally drive a truck out to their desired site, set up a 
staging area, call in elk using a hand-held bull-call device, and select from among 10–50 bulls a 
day that come within range. Once an animal is killed, hunters often drive an OHV overland from 
their camp or truck to retrieve it. Over a period of years, elk hunting occurs diffusely across the 
entire project area; however, hunters go where the herd is, and are often relatively concentrated 
in one area during a particular hunting period. A popular winter habitat for Rocky Mountain elk 
is in the northwest corner of the project area near Wells Draw, though this does not necessarily 
indicate the most likely location of the herd during the rut in the fall. 


Aside from elk hunting, low levels of waterfowl hunting occur in the project area. On the 
opening weekend of waterfowl season, 50–80 hunters can be found at the Pariette Wetlands 
hunting ducks and geese. On subsequent weekends throughout the season, hunters trickle onto 
the refuge (see Section 3.8.4.4., Wetlands Recreation). Waterfowl hunters are generally not 
found in any other parts of the project area. 


Recreational fishing is uncommon but present along the Green River adjacent to the project area. 
The most accessible sections of the river for fishing are its confluence with Pariette Draw (in the 
northeast corner of the project area) and around the Sand Wash Ranger Station (in the southeast 
corner, where river runners put-in for trips through Desolation Canyon). The rest of the Green 
River, between Pariette and Sand Wash, is largely inaccessible, and attracts only the occasional 
angler. 


3.8.4.2 OHV RECREATION 
According to the Utah Department of Motor Vehicles the number of statewide OHV permits 
issued between 1988 and 1998 increased from approximately 20,000 to 70,000. Permits have 
continued to increase since 1998, with 183,543 registered OHVs in Utah in 2008 (UDMV 2008). 
Current OHV registrations within Uintah County total 1,954, while Duchesne County has 808 
permitted OHVs. The use of OHVs in and around the project area will likely continue to increase 
as new trails are officially identified and the State of Utah continues to promote OHV recreation 
on public lands. 
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Within the Vernal FO, OHV use is designated as either Open, Limited, or Closed. In areas Open 
to OHVs, where there are no compelling resource protection needs, user conflicts, or public 
safety issues, motorized access can occur at any time in any place. A designation of Limited 
restricts OHV use to meet specific resource management objectives. Limitations may be placed 
on the number or type of vehicles, time and season of use, or specific routes. Areas are 
designated as Closed to OHV use to protect resources, ensure visitor safety, or reduce user 
conflicts (BLM 2006e). 


Practically all of the public land within the project area is designated as OHV Limited (99.9%), with 
a remaining small portion of the area designated as Closed to OHV use (see Map 14; Table 3-18). 


Table 3-18. Acres and Percentage of Project Area Open, Limited, and Closed to OHV 
Use 


OHV Use Designation Acres in  
Project Area 


Percentage in 
Project Area 


Open to overland OHV use 0 0 
Limited to designated routes 177,552 99.9% 
Closed to OHVs 4  <0.1% 
Total 177,556 100.0% 


 


Though OHV use is dispersed throughout most of the project area, it is quite popular in and 
around Nine Mile Canyon. A popular OHV route begins at the southern end of Wells Draw, 
heads east along Nine Mile Canyon Road, and circles back around via Wrinkle Road and/or 
North Franks Canyon. Popular side trips from the main canyon include Prickly Pear Canyon, Dry 
Canyon, and Cottonwood Canyon. Another popular OHV route commonly called East/West 
Pipeline Road runs along the flat northern rim of Nine Mile Canyon. The Vernal RMP has 
designated this as an area where OHVs are limited year-round to roads and trails, though there is 
some evidence of overland travel through vegetation and not on a defined track. 


3.8.4.3 RIVER RECREATION 
Portions of the Green River are popular among river rafters, kayakers, and shore fishermen. The 
boating season on the Green River runs from approximately March 15 to November 15, though 
commercial outfitters run most of their trips between Memorial Day and Labor Day each year. 
The bulk of commercial and private boating use occurs on two stretches of the river, as discussed 
below. 


The 84-mile Desolation Canyon portion of the river begins at the Sand Wash put-in (boat 
launch), located just inside the southeastern boundary of the project area. The Desolation Canyon 
section of the Green River is very popular with rafters and kayakers; more than two-dozen 
commercial guide companies run trips out of the Sand Wash put-in (BLM 2007d). According to 
the BLM Price FO, 3,752 private boaters put in at Sand Wash during the 2005 river-running 
season, while approximately 2,000 individuals (guests and guides) participated in commercial 
boating trips (personal communication between Kendy Radasky, SWCA, and Amy Adams, BLM 
Price FO, 2006). The remote Sand Wash Ranger Station is located adjacent to the put-in; both 
are accessed via a series of dirt roads in the southeastern corner of the project area. A 
campground is located at Sand Wash and is typically used by river runners prior to launch. 
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Twenty-three miles of the eastern project boundary runs directly adjacent to the Green River 
(immediately upstream of the Sand Wash put-in). Though this stretch of river is occasionally 
used by boaters and fishermen, recreational use is not nearly as frequent as in Desolation Canyon 
below the Sand Wash put-in. 


3.8.4.4 WETLANDS RECREATION 
The Pariette Wetlands Complex ACEC is located in the northeast corner of the project area, in 
Pariette Draw (approximately 24 miles southwest of Vernal). Prior to 1972, the perennial creek 
running through Pariette Draw fanned out near its confluence with the Green River into a small 
area of wetlands and riparian habitat. BLM wildlife biologists recognized an opportunity to 
increase waterfowl production and seasonal habitat in the desert region of the Uinta Basin, and 
dug a series of 23 gravity-fed ponds between 1972 and 1975 (Utah Travel Industry 2007). The 
completed Pariette Wetlands Complex now supports more than 1,800 ducks and 100 geese 
during spring and fall migration each year, as well as more than 105 bird and mammal species. 
The ACEC encompasses 10,437 acres, of which more than 2,000 acres are designated as open 
water, riparian, or marshy wetlands (BLM 2007e; BLM 2008c). 


The BLM manages Pariette Wetlands not only for waterfowl, but also for humans who enjoy the 
recreational pursuits of hunting, bird watching, and fishing. According to the BLM Vernal FO, 
most visitors arrive on the opening weekend of waterfowl hunting season, when the wetland 
experiences approximately 60–70 visitor days. Hunting visitation declines substantially over the 
remainder of the season, with an average of 5–10 hunters every month traveling to the area. 
Approximately a dozen bird watchers visit the wetlands each spring; another dozen return to 
observe fall migration of shorebirds and waterfowl. The occasional group of deer or antelope 
hunters uses the uplands surrounding the Pariette Wetlands each year. 


The BLM encourages visitation by providing directions to the site, road conditions, options for 
group tours, and hunting and fishing regulations. In total, an estimated 100–150 people visit the 
site each year via the partially graveled dirt roads leading from Fort Duchesne and Myton, Utah. 


3.8.4.5 HIKING 
Hiking is infrequent and dispersed within the project area. With the exception of Nine Mile 
Canyon, there are few attractions for hikers. There are 5 miles of perennial streams in Pariette 
Draw and two seeps or springs. The Green River also runs along the project area’s eastern 
border, therefore water for use by hikers and campers is sporadically available but must be 
treated prior to human consumption. Sightseeing visitors who drive vehicles through Nine Mile 
Canyon often leave their vehicles to view rock art or other cultural points of interest, though they 
usually do not stray far from the road. 


The Duchesne-based wilderness therapy group Second Nature runs outdoor therapy camps 
within the Nine Mile Canyon area between November and May each year. The characteristic 
scope of activities includes shuttling youth and counselors in vehicles from Duchesne to 
primitive camping areas, where they typically spend 1–3 months living on and walking the land. 
The group’s wilderness camps are located on Cowboy Bench, just above Nine Mile Canyon and 
within 3 miles east or west of Wells Draw. A group generally consists of nine students and three 
to four counselors, and there are usually two or three groups on the land at any one time. Second 
Nature makes approximately 20–30 vehicle trips each month along Highway 91 and Wells Draw 
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to provide the youth and staff on the land with food, medical supplies, and transportation to and 
from Duchesne (personal communication between Kendy Radasky, SWCA, and Sean Woodard, 
Second Nature, 2006). 


3.9 SOCIOECONOMICS 
The project area is located in both Uintah and Duchesne counties. The natural gas development 
activities resulting from this project would have impacts on both counties. Therefore, the 
socioeconomic analysis will examine the current social and economic conditions of both 
counties. 


The land use practices of Utah’s northeastern Uintah and Duchesne counties have traditionally 
been linked to resource-based production. The agriculture and mining sectors have shaped the 
development of communities in the Uinta Basin, and continue to contribute to the social and 
economic values of that region. The citizens of the local communities enjoy the quality of life 
that the rural, resource-based land uses bring to the two counties. 


Oil and gas development has been an important economic factor in the Uintah and Duchesne 
County economies for more than 40 years. While the demand for oil and gas development has 
led to the growth and decline in the local economy and population, the development remains an 
important industry for Uintah and Duchesne County economies. Other important economic 
contributors include government services, trade, utilities, and transportation. Recreation and 
tourism activities such as mountain biking and river rafting have recently contributed to an 
increase in local revenue. 


3.9.1 POPULATION GROWTH, DISTRIBUTION, AND CHARACTERISTICS 
The population of Uintah and Duchesne counties has grown gradually since the 1990s. Between 
1990 and 2000, the populations of both counties increased 14%. Growth in these counties has 
lagged behind the state growth rate for the same period, which increased 26%. Population in the 
two counties has continued to increase since 2000, with a 4% increase in both Uintah and 
Duchesne County populations in 2004. Table 3-19 compares 1990, 2000, and 2004 population 
rates, with the State of Utah included for comparative purposes. 


The largest population concentration in Uintah County is in the city of Vernal, with a population 
of 7,939 in 2004. The majority of Uintah County’s population resides in the unincorporated areas 
of the county. In 2004, 16,690 of the county’s total population (26,224) lived outside the 
county’s larger cities (Vernal, Ballard, and Naples). In terms of racial composition, 85.9% of 
Uintah County’s population is Caucasian, 9.4% is Native American, and the remaining 4.7% is 
Hispanic/Latino and of other ethnicities (U.S. Census Bureau 2006). In Duchesne County, the 
largest population concentration is in Roosevelt, with a population of 4,437. Approximately 
8,232 of the county’s 14,933 residents live outside the cities of Altamont, Duchesne, Myton, 
Roosevelt, and Tabiona (UDWS 2005a, 2005b). In terms of racial composition, approximately 
88.8% of Duchesne County’s population is Caucasian, 7.2% is Native American, and the 
remaining 4% is Hispanic/Latino and of other ethnicities (U.S. Census Bureau 2006). 
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Table 3-19. Uintah and Duchesne County Population 1990–2004 
 Population 


1990 2000 2004 
Uintah County 22,111 25,224 26,224 
Duchesne County 12,645 14,371 14,933 
State of Utah 1,772,850 2,233,169 2,469,230 
Source: U.S. Census Bureau (1990, 2000a, 2006). 


3.9.1.1 LABOR FORCE CHARACTERISTICS 
The major sources of employment in the Uinta Basin include mining and oil and gas industries; 
government at the federal, state, and local level; wholesale and retail trade; and services. The 
recent surge in the mining industry has created an increased demand for goods and services in 
both Uintah and Duchesne counties, directly creating additional jobs (UDWS 2005a). 


Some 135 people are currently employed by the Ute Tribal Enterprises LLC business operation. 
Seasonal unemployment is often high on the reservation, leaving jobs sometimes few and far 
between. The tribe-owned LLC business operation not only provides jobs, it provide services 
needed in the community such as the Ute Plaza Grocery Store, LLC; Ute Petroleum, LLC in Fort 
Duchesne and Myton; Agricultural Products, LLC, which owns the largest cattle feed yard in 
Utah; Ute Oil Field Water Hauling and Trucking Services, LLC, which provides services to the 
oil patch; and the Ute Finance Company, LLC, a rural business development and re-lending 
company that supports local entrepreneurs who want to start their own business (Ute Tribe 
2007). 


The non-agricultural labor force in Uintah County was 10,882 in 2004, and the average monthly 
non-farm wage was $2,592. In 2005, mining-related jobs accounted for 19% of the labor force in 
Uintah County. Wages in mining-related operations are substantially higher than non-mining 
industry wages. The average monthly wage for mining was $4,669, in contrast to retail trade and 
manufacturing wages, which were $1,653 and $1,808, respectively (UDWS 2006). 


Duchesne County has experienced similar changes in its employment base in the past several 
decades. The non-agricultural labor force in Duchesne County was 5,404 in 2004 and the 
average monthly non-farm wage was $2,254. In 2005, mining-related jobs accounted for 9% of 
the labor force in Duchesne County. Wages in mining-related operations are substantially higher 
than non-mining industry wages. The average monthly wage for mining was $4,721, in contrast 
to retail trade and manufacturing wages, which were $1,375 and $2,531, respectively (UDWS 
2006). 


3.9.2 EMPLOYMENT AND INCOME 
Uintah and Duchesne counties have experienced considerable changes in their employment base 
in the past 50 years. Initially, agriculture-related activities such as ranching and farming 
dominated the economy. Then, during the second half of the twentieth century, the development 
of oil and gas reserves provided a major contribution to growth. Now, retail trade, private 
services, and government services collectively are major contributors to the counties’ economies. 
This evolution in employment base demonstrates the counties’ shift from an agrarian economy to 
one that services and supports oil and gas pursuits and the boom in public land industries. 
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Unemployment rates in Uintah and Duchesne counties have generally decreased since the 1980s. 
After a 17.7% unemployment rate in 1984, Uintah County has experienced fairly continual 
reductions in unemployment to reach 5.2% in 2004. Duchesne County’s unemployment rates 
follow similar trends, although the rates are consistently higher than Uintah County’s. In 2004, 
Duchesne County’s unemployment rate was 6.8%. Both counties’ unemployment rates were 
higher than the State of Utah‘s 4.7% in 2004. 


Per capita income, or average income per person, in Uintah County has increased at an average 
annual rate of 7.9% from $8,379 in 1990 to $24,234 in 2004 (UDWS 2005b). Duchesne 
County‘s per capita income has increased an average of 7.7% annually from $8,197 in 1990 to 
$23,081 in 2004 (UDWS 2005a). Both counties’ per capita income levels are slightly lower than 
the State of Utah‘s average of $26,603. 


Table 3-20 compares 1990 and 2004 labor force, unemployment, and income levels in Uintah 
and Duchesne counties. State of Utah numbers are given for comparative purposes. 


Table 3-20. Uintah and Duchesne County Employment and Income 1990–2000 
 Civilian Labor Force Unemployment Rate (%)  Per Capita Income ($) 


1990 2004 1990 2004 1990 2004 
Uintah County 8,799 13,964 5.6 5.2 8,379 24,234 
Duchesne County 4,931 6,247 7.4 6.8 8,197 23,081 
State of Utah 816,258 1,104,431 4.3 4.7 11,029 26,603 
Sources: Utah Division of Workforce Services (UDWS) 2005a, 2005b; U.S. Census Bureau 1990, 2006. 


3.9.3 HOUSING 
Given the recent oil and gas boom in the Uintah Basin, there is a substantial housing shortage in 
the area. Hotels, homes, and apartments are all full, with waiting lists for rental opportunities. 
Due to the shortage, oil and gas companies have even provided mobile homes on the project sites 
to provide housing for workers. Companies are attempting to build new housing to accommodate 
the need (personal communication between Elisha Wardle, SWCA, and Bill Johnson, Uintah 
County–Vernal City Economic Development, 2006). 


3.9.4 PUBLIC SERVICES AND INFRASTRUCTURE 
The BLM is responsible for law enforcement and fire response on federal lands within the 
project area. The Uintah or Duchesne County Sheriff may respond, depending on the nature of 
the crime or emergency. Medical services are provided by Ashley Valley Medical Center in 
Vernal. Ambulance service to the medical center is available via Gold Cross Ambulance, a 
contract service provider. In situations requiring rapid patient evacuation, CareFlight helicopter 
service to St. Mary’s Hospital in Grand Junction, Colorado, is available. 


Duchesne County has 398 miles of paved roads and more than 700 miles of gravel roads to 
maintain each year. According to the Duchesne County Web site, the road department has 24 
employees, made up of truck drivers, operators, mechanics, a secretary, and a supervisor 
(Duchesne County 2005b). Uintah County has a total of 1,318 miles of road, which consist of 
512 miles of paved roads and more than 700 miles of gravel road. Their road department has 28 
employees (Uintah County 2003). In the winter, road department personnel are kept busy with 
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snow removal, crushing natural asphalt, and building up roads for summertime paving. In the 
summer they grade and patch roads, crush gravel, cut weeds along roadsides, and oil and gravel 
roads. Duchesne County has its own county-owned natural asphalt pit. 


3.9.5 PUBLIC COSTS AND REVENUE 
Revenues from oil and gas play an important role in the area’s economy, and the contribution 
from oil and gas revenues within Uintah and Duchesne counties is expected to grow in the near 
future. On federal lands, 12.5% of the production revenue from oil and gas operations is 
allocated to the federal government in royalties. Of that total, 10% pays administrative fees, 45% 
is allocated to the federal government (into the Reclamation and General Funds), and 45% is 
paid back to the state (BLM 2005b). The state then redistributes 40% of the royalty back to the 
county of origin, and the majority of the balance is used to fund other local projects, such as 
transportation and water projects. 


Annual taxes paid to state and local governments by developers contribute to the local economy. 
The following is an explanation of some of the taxes paid by Gasco and other developers. A 
severance tax based on production is paid to the state and ranges 3–5% of production revenue. In 
2005, Gasco’s well count was 34 oil wells and 41 gas wells. The production of these 75 wells led 
to the payment of $237,648 in severance tax to the State of Utah.  


Two types of ad valorem (or property) taxes are paid to the county. The first type is based either 
on the production of the well or the depreciated value of the equipment on the property, 
whichever is higher. The second type of ad valorem tax is based on the assessed value of the 
land (BLM 2005b). Because Gasco does not own the property where the wells are located, ad 
valorem taxes are assessed according to production or the deprecated value of the equipment on-
site. In 2005, Gasco paid approximately $44,402 to the Utah State Tax Commission in ad 
valorem taxes for the production of 75 wells.  


Oil and gas operations also contribute revenue in the form of worker payroll taxes, and sales 
taxes on goods and services used. Based on the 75 wells in operation on 2005, Gasco’s 
contribution to local sales and use taxes totaled $74,295. Table 3-21 summarizes the amount of 
operational taxes Gasco paid to local and federal agencies in 2005. 


Table 3-21. Gasco’s 2005 Tax Contributions 
Descriptions Recipient  Amount 


Federal royalties Federal Minerals Management Service $2,274,755 
State royalties State of Utah $1,095,221 
Ad valorem taxes Utah State Tax Commission $44,402 
Conservation taxes Utah State Tax Commission $37,472 
Mineral withholding taxes Utah State Tax Commission $395,631 
Severance taxes Utah State Tax Commission $237,648 
Payroll taxes Utah State Tax Commission $274,440* 
Local sales and use taxes Local counties and communities $74,295** 
* This number represents UT/1099 gross payments to consultants. 
** Sales tax rates for Duchesne County and Uintah County is 6.0% and 6.5%, respectively. 
Source: Personal communication between J. Kamp, Gasco, and L. Burch, SWCA, 2006. 
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In general, royalty payments to Uintah and Duchesne counties from all natural resource development 
activities have increased continuously in recent years. In 2001, Uintah County received 
$16,427,143.09 in federal royalty revenue, and Duchesne County received $2,061,107.30. In 2006, 
Uintah County received $88,348,096.86 and Duchesne County received $9,300,325.44 (Utah State 
Tax Commission 2007). Royalty payments to the counties are likely to remain high in the near future, 
until the resource is depleted or the demand for the natural resources decreases. 


Uintah County collected approximately $25 million in total, local, centrally assessed, and fee in lieu of 
property taxes in 2005. Approximately $4.1 million or 19% of this total was oil and gas extraction 
property taxes. In Duchesne County, $13 million was paid in total property taxes in 2005. Of this total 
$1.7 million or 13% was oil and gas extraction property taxes (Utah State Tax Commission 2006). 


On School and Institutional Trust Lands Administration (SITLA) lands, 12.5% of the production 
revenue is paid to the state government in royalties for deposit into a permanent school trust fund. 
Interest on this fund is redistributed to the schools on a per capita basis. 


On privately owned lands (fee properties), royalty revenues are paid according to individual contracts. 
Gasco typically pays 15% in royalties to private landowners who own property where Gasco’s wells 
are located.  


3.9.6 TOURISM AND RECREATION 
Tourism also contributes to the economies of Uintah and Duchesne counties. Visitors are drawn 
to the vast open space found in eastern Utah. Tourists enjoy hunting, fishing, river rafting, hiking 
and a number of other activities available in the area. As a result, traveler spending is considered 
an economic benefit to the area. According to the Utah Office of Tourism, spending by travelers 
in Uintah County increased 40% from 2002 to 2003, with $51.6 million spent in 2002 and $72.6 
million spent in 2003 (Utah Travel Industry 2006). Local tax revenue from tourist spending in 
Uintah County also increased 40.7%, from $1.08 million in 2002 to $1.52 in 2003. In contrast, 
employment related to travel and tourism decreased 2%, from 1,661 jobs in 2002 to 1,628 jobs in 
2003 (Utah State Department of Tourism 2004). The dramatic increase in tourism-related 
spending and revenue is likely attributed to recent surge in oil and gas development in the region. 
Temporary workers that drill, complete, and service the wells stay in local hotels and patronize 
local businesses similar to a tourist in the area. 


Duchesne County sees remarkably less revenue and tourist-related employment compared to 
Uintah County. In 2002, spending by travelers totaled $22.0 million, and decreased 0.9% in 2003 
to $21.8 million. Local tax revenue from traveler spending in Duchesne County also decreased, 
from $461,400 in 2002 to $456,000 in 2003. Travel- and tourism-related employment declined 
3.1%, from 717 jobs in 2002 to 695 jobs in 2003 (Utah State Department of Tourism 2004). 
Although Duchesne County sees some of the revenue and employment from tourist-related 
services, most of the services (hotels, restaurants, retail goods, and service stores) are located in 
the town of Vernal in Uintah County. Nine Mile Canyon is an area with historical, cultural, 
recreational, scenic, and biological values. Current special designations associated with the 
canyon and its environs include ACEC, SRMA, Utah State Scenic Byway, and the BLM 
Backcountry Byway (BLM 2010a). The canyon is noted for containing the highest concentration 
of petroglyphs in the United States. As stated in Section 3.8.3.1, 32,552 acres of the Nine Mile 
Canyon SRMA lies in the project area.  
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The Desolation Canyon section of the Green River, located southwest of the project area, is 
accessed via Sand Wash Road in the project area; it provides river running and primitive 
recreation experiences. Private and commercial companies run the 84-mile stretch of river from 
mid-March to mid-November each year. In 2005, approximately 5,752 rafters and kayakers 
floated the Desolation Canyon portion of the Green River (see Section 3.8.4.3).  


The eastern project boundary runs directly adjacent to the Green River (immediately upstream of 
the Sand Wash put-in). Although this stretch of river is occasionally used by boaters and 
fishermen, recreational use of this stretch of the Green River is substantially less frequent that the 
Desolation Canyon stretch. No user numbers are available for this stretch of the river.  


Beneficial, economic impacts from visitor expenditures occur where people stop and stay while 
visiting an attraction. The routes that people take to access attractions determine where 
expenditures occur. Most of the regional economic impact from tourism in Nine Mile Canyon is 
likely to occur in Carbon County (BLM 2010a). The economic impact of river rafting in 
Desolation Canyon would likely be dispersed through Uintah, Duchesne, and Carbon counties.  


The economic impacts from recreation-based tourism are included in the spending and 
employment numbers in the opening paragraphs of this section. However, the reports from the 
Utah State Department of Tourism do not detail what tourist-based activities generated the 
spending or employment. Tourism dollars could be generated from river rafters, bird watchers, or 
oil and gas development employees staying at local motels. Although the exact amount of 
recreation-based tourism revenue is difficult to distinguish, a recent report on the economic 
contribution of river rafting provides an estimate of recreation-specific tourism dollars generated 
as a result of the river rafting on the Green River. Similar to the 2005 estimate, approximately 
6,000 boaters floated Desolation Canyon in 1998, the year for which the best economic data on 
river trips is available (BLM 2010a). The average duration of the trip was six days. The average 
cost incurred per person was $605.20 (inflated to 2011 dollars) for the six-day trip. The average 
cost per person was broken down by trip type (i.e., commercial or private boats). Boaters on 
commercial trips spent an average of $1,617.65 and boaters on private trips spent an average of 
$288.91. The study also gathered information on expenditures of Utah residents and non-Utah 
residents. The per-person expenditure of Utah residents was $138.43 and a non-resident’s 
expenditure was $637.31 (BLM 2010a). 


3.9.7 ENVIRONMENTAL JUSTICE 
Consideration of environmental justice (EJ) issues is mandated by Executive Order (EO) 12898, 
which was published on February 11, 1994. This EO requires that all federal agencies 
incorporate EJ into their mission by “identifying and addressing…disproportionately high and 
adverse human health or environmental effects of [their] programs, policies and activities on 
minority and low-income populations in the United States” (EPA 1994).  
The goal of the EO is to ensure the following:   


• That all people are treated fairly with respect to the development and enforcement of 
protective environmental laws, regulations, and policies  


• That potentially affected community residents are meaningfully involved in the decisions 
that would affect their environment and/or their health  
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The EPA defines a community with potential EJ populations as one that has a greater percentage 
of minority or low-income populations than an identified reference community (EPA 1994). The 
standard for identifying minority populations is either 1) the minority population of the affected 
area exceeds 50% or 2) the minority population percentage of the affected area is “meaningfully 
greater” than the minority population percentage in the general population or other appropriate 
unit of geographic analysis, such as a reference community (CEQ 1997). The EPA has not 
specified what percentage of the population can be characterized as “meaningfully greater” in 
order to define an EJ population. For the purposes of this analysis, it is assumed that if the 
affected area’s minority and/or poverty status population is 50% or greater than the reference 
community, there is likely an EJ population of concern. The BLM standard for identifying a low-
income population is the poverty level used by the U.S. Census Bureau (CEQ 1997). The poverty 
threshold level for an individual in 2000 was $8,794.00 (U.S. Census Bureau 2000b).  


Table 3-22.  shows the proportions of low-income, minority, and tribal populations in selected 
communities near the project area in Duchesne and Uintah counties. For the purposes of 
assessing the presence of EJ populations, Duchesne and Uintah counties and cities therein are 
considered the reference communities that the smaller more rural areas near the project area are 
compared to. State of Utah percentages are also provided for comparative purposes. The table 
includes the main communities in each county near the project area and three communities on 
the Uintah and Ouray Reservation. The reservation communities are Fort Duchesne, Randlett, 
and Whiterocks. These communities are referred to as Census Designated Places (CDPs), which 
are defined as unincorporated communities with boundaries defined for purposes of enumeration 
during the decennial census. 


Resident populations with a poverty rate over 50% exist in the Fort Duchesne, Randlett, and 
Whiterocks CDPs. Elsewhere in Duchesne and Uintah counties, the poverty rate varies from 
38.4% in Myton City to 12.4% in Duchesne City, compared to 9.4% in the State of Utah. The 
38.4% poverty rate in Myton City is more than 50% greater than the reference community of 
Duchesne County and 75% greater than the state average. Table 3-22.  shows that Fort 
Duchesne, Randlett, and Whiterocks are also minority communities, each having populations of 
more than 90% minority, principally American Indian. The concentration of the American Indian 
population in the three CDPs is consistent with a 1994 survey of the Ute Tribe members in which 
64% of the respondents living on the reservation reported their residence in Whiterocks, 16% in 
Fort Duchesne, and 85% in Randlett. The remaining survey respondents cited places of residence 
not enumerated by the U.S. Census Bureau (BLM 2011a). The 32.0% minority population in 
Myton City is 65% greater than the reference community of Duchesne County and 54% greater 
than the state average. The minority population percentages in the other rural areas near project 
area are not meaningfully higher than the reference communities of Duchesne and Uintah 
counties or the state average.  


In summary, economic demographic data from the 2000 census indicate several concentrations 
of minority and/or low-income populations residing north of the project area, thus meeting the 
BLM standard for analysis of potential EJ communities (Map 36). In Table 3-22. , the EJ 
communities are highlighted in bold font and italicized. The reference communities from which 
the determinations were based are highlighted in bold font only. 
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Table 3-22. Poverty and Minority Population Characteristics of Selected Communities in 
Duchesne and Uintah Counties, 2000 


Population Percent of Total 
Population in Poverty 


Minority as Percentage 
of Total Population1 


Percent American 
Indian 


Duchesne County 16.8 11.2 5.4 
Duchesne City 12.4 5.0 0.7 
Roosevelt 22.1 14.9 8.1 
Myton 38.4 32.0 11.1 
Uintah County 14.5 14.1 9.4 
Vernal  14.8 8.2 2.3 
Naples 6.7 4.1 0.8 
Fort Duchesne CDP2 54.6 94.8 90.2 
Randlett CDP 54.5 96.4 93.3 
White Rocks CDP 70.9 94.4 93.8 
State of Utah 9.4 14.7 1.3 
1The total minority population comprises all persons of a minority racial identity plus persons of Hispanic origin not already included 
because of race.  
2 CDP - Census Designated Place 
Note: Reference Communities are highlighted in bold font. EJ communities are highlighted in bold font and italicized. 
Source: BLM (2010a), U.S. Census Bureau (2000b). 


3.10 SOILS 


3.10.1 REGIONAL OVERVIEW  
The project area is classified as arid to semi-arid, and the landscape consists of benches, hillslopes, 
toeslopes, and valley bottoms. Parent materials present include residium, colluvium, and alluvium, 
which are derived from the sedimentary, metamorphic quartzite, and volcanic rocks of the Uinta 
Mountains, Wasatch Mountains, and Tavaputs Plateau of the Book Cliffs, the boundaries of the 
Uinta Basin. The central portion of the Uinta Basin has an elevation between 5,000 and 5,500 feet. 
Soils are found from level bench locations to fairly steep slopes, and soil depths range from 
shallow to very deep. 


3.10.2 SOIL CHARACTERISTICS OF GREATEST MANAGEMENT CONCERN 
Natural Resources Conservation Service (NRCS) Soil Survey Geographic (SSURGO) data (NRCS 
2006), and the Soil Survey of Uintah Area, Utah (NRCS 2003) were used to determine soil 
mapping units, soils series, and soil characteristics for the project area. Soils in this area vary 
widely in their characteristics. Commonly, individual soils on the landscape merge into one 
another as their characteristics gradually change. Forty soil-mapping units composed of one or 
more soil series, are present within the project area. A brief description of each mapping unit is 
found in Appendix E, which summarizes the soils in the project area. 
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3.10.2.1 REHABILITATION RESTRICTIONS  
Several reclamation-limiting factors (i.e., factors that prevent soils from being fully reclaimed 
following surface disturbance) are found in the project area’s soils. In reclamation-limited soils, 
one or more factors make site reclamation difficult in semi-arid environments: alkalinity, 
droughty soils, soil rooting depth, salinity, available water capacity, sodium adsorption, and 
reclamation potential. Available water capacity refers to the amount of water available for plant 
uptake. Salinity refers to the amount of salt within soils that can be dissolved in surface waters. 
The sodium adsorption ratio refers to the amount of sodium that can be held by the soils and 
influence nutrient uptake. Rooting depth refers to the depth of soil, which influences how far 
plant roots can grow. Alkalinity refers to soil pH, and generally limits plants’ ability to establish 
when alkalinity is higher (i.e., more basic). Finally, reclamation potential is a soil measurement 
that combines pH and salinity, as well as the soil’s clay content and presence of course 
fragments, to estimate a soil’s overall reclamation potential. 


Reclamation-limited soils are difficult to reclaim or restore. Once they are disturbed, the impact 
usually is long lasting (BLM 1993b). Within the project area as a whole, these conditions affect 
between approximately 16% and 40% of the area’s soils at the “highly restrictive” level, and 
between approximately 12% and 49% of the soils at the “moderately restrictive” level. The 
criteria used to determine the level of restriction of each soil feature are described in Table 3-23. 


Table 3-23. Parameter Ranges Used to Define Soil Features Restrictive to Rehabilitation 
Soil Features 
Restrictive to 
Rehabilitation 


Parameters Highly Restrictive 
Range 


Moderately Restrictive 
Range 


Salinity3  Salinity (MMHOS/CM) of 
surface layer 


≥16 8 


Sodium 
absorption ratio4  


Sodium absorption ratio of 
surface layer 


>13 4–13 


Alkalinity pH >9.0 7.9–9.0 
Rooting depth  Minimum depth to bedrock or 


hardpan (inches) 
<10 10–20 


Droughtiness²  Available water supply (average 
to 100 cm) cm/cm 


<5 5–10 


Water erosion 
hazard¹  


Kw Factor of surface layer and 
Slope 


≥0.37 
and 


≥10% 
or 


0.20–0.36 
and 


>30% 


0.20–0.36 
and 


10%–30% 
or 


<0.20 
and 


>30% 
Wind erosion 
hazard  


Wind erodibility group of surface 
layer 


1,2 3,4,4L 


Reclamation 
potential5  


pH or Salinity (MMHOS/CM) ≥9 
or 


8 or 16 
Not defined 


*Draft parameters developed by the BLM’s National Science and Technology Center (BLM 2000a), SSURGO soils mapping (NRCS 
2006). 
¹K Factor of surface layer adjusted for the effect of rock fragments. Slope is the maximum value for the range of slope of a soil 
component within a map unit. 
²Maximum value for the range of available water capacity for the soil layer; inches of water per inches of soil. 
³Maximum value for the range in soil salinity. 
4Maximum value for the range in sodium adsorption ratio. 
5Also includes the clay content and presence of course fragments. 
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3.10.2.1.1 SALINITY  
Soil salinity can have considerable impacts on soil erosion and reclamation potential. Erosion of 
saline soils can also have major impacts on the water quality of downstream watersheds. Soils 
with electrical conductivity levels of 8 deciSeimens/meter (dS/m) or greater were considered 
saline in all soil surveys. Highly or moderately saline soils occur in more than 16,795 acres, or 
approximately 7% of the BLM-administered lands in the project area (Table 3-24). 


Table 3-24. Extent of Soils with Restrictive Characteristics in the Project Area (in acres) 
Restrictive Features High 


Risk 
Moderate 


Risk Low Risk Unknown N/a 
(water) 


Total 
Area 


Excess Salt (salinity 
[MMHOS/CM] [surface layer]) 9,564 7,231 136,238 53,126 667 206,826 


Excess Sodium (sodium 
absorption ratio [surface layer]) 43,960 102,293 6,780 53,126 667 206,826 


Alkaline Soils (pH) 37,935 114,669 0 53,555 667 206,826 
Droughty Soils (available water 
supply [average to 100 cm] 
cm/cm) 


87,723 28,452 0 89,984 667 206,826 


Rooting Depth (depth to 
bedrock or hardpan [in inches]) 74,288 0 78,745 53,126 667 206,826 


Water Erosion Hazard (Kw 
Factor [surface area] and slope) 213 921 151,899 53,126 667 206,826 


Wind Erosion Hazard (wind 
erodibility group [surface layer]) 507 35,735 116,791 53,126 667 206,826 


Reclamation Potential Risk 94,366 0 0 111,793 667 206,826 
Source: BLM (2000a). 


Saline sediments that originate in the project area eventually flow into the Green River, a major 
tributary to the Colorado River. Salinity levels in the Colorado River are a regional, national, and 
international issue. Control of sediment discharged from public lands is mandated by the 
Colorado River Basin Salinity Control Act of 1974. Proper land use is the BLM’s preferred 
method of achieving salinity control, with the planning process being the principal mechanism 
for implementation. 


3.10.2.1.2 SODIUM ABSORPTION RATIOS 
Soils with high levels of sodium (sodium absorption ratios of 13 or greater) are considered sodic. 
Infiltration of precipitation into these soils is reduced by the dispersion of soil particles caused by 
the high levels of sodium. Reduced infiltration rates result in greater surface runoff rates, and 
increased soil erosion and sediment yields. Many sodic soils have a thin layer of suitable soil 
above the sodic horizon, but when this layer is disturbed or removed, the resulting impact can be 
irreversible (BLM 2008c). Soils with high and moderate risk potential for excess sodium occur 
in approximately 146,253 acres, or approximately 70% of the project area (see Table 3-24). 
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3.10.2.1.3 ALKALINITY 
Alkaline soils are soils (mostly clay soils) with a high pH value (greater than 9), a poor soil 
structure, and a low water infiltration capacity. Alkaline soils are not necessarily saline. Alkaline 
soils can limit reclamation and revegetation potential due to a reduced nutrient and micronutrient 
availability. Soils with a high risk potential for alkalinity occur in approximately 37,935 acres, or 
approximately 18% of the project area (see Table 3-24). 


3.10.2.1.4 DROUGHTINESS 
Droughty soils are typically characterized by course texture, low water-holding capacity, and a 
minimal amount of soil organic matter. Droughty soils can therefore be prone to soil erosion and 
have limited reclamation potential. Droughty soils have a high occurrence potential in 
approximately 87,723 acres, or approximately 42% of the project area (see Table 3-24). 


3.10.2.1.5 DEPTH TO BEDROCK 
Depth to bedrock refers to the soil depth to fixed rock. Shallow soils are often not conducive to 
vegetation establishment, are prone to soil erosion, and limit reclamation potential. Soils that 
have a shallow depth to bedrock occur in approximately 74,288 acres, or approximately 36% of 
the project area (see Table 3-24). 


3.10.2.1.6 EROSION HAZARDS 
The Soil Survey of Uintah Area, Utah (NRCS 2003) rates each of the soil series as having a 
slight, moderate, high, or very high water and wind erosion hazards. These ratings were 
developed using soil erodibility and runoff factors and the Wind Erodibility Index, as defined in 
the National Soil Survey Handbook (NRCS 1996).  


The wind and water erosion hazards become critical issues when protective vegetation is 
removed during and following construction activities, such as road and well-pad construction. 
Typically, soils found on steeper slopes have a high water erosion hazard, and soils found on 
gentler slopes have a low water erosion hazard. Finer-grained soils are at greater risk of wind 
erosion, and soils with more gravel and/or stones have a lower risk of wind erosion. 


Hydrologic groups are used to estimate precipitation runoff where soils are not protected by 
vegetation. The groups (labeled A through D) are based on infiltration of water when soils are 
thoroughly wet.  


In general, the slower the rate of infiltration, the greater the amount of runoff. Group A soils 
have high rates of infiltration when thoroughly wet; Group B soils have moderate rates of 
infiltration; Group C soils have a slow rate of infiltration; and Group D soils have a very slow 
rate of infiltration (see Appendix E). 
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3.10.2.1.7 RECLAMATION POTENTIAL  
Soil reclamation potential is described by the NRCS (2005). A soil is defined as “having poor 
potential for reclamation” if it meets any of the following criteria: 


• Clay content greater than 60% 
• Coarse fragments greater than 35% by volume (because a large number of coarse 


fragments reduces a soil‘s available water-holding capacity) 
• pH less than 4.5 or greater than 9.1  
• Salinity greater than 9 µhos/cm2 


3.10.2.2 PRESENCE OF BIOLOGICAL SOIL CRUSTS 
The presence of biological crusts in arid and semi-arid lands have a substantial influence on 
reducing soil erosion by both wind and water, fixing atmospheric nitrogen, retaining soil 
moisture, and providing a living organic surface mulch. “These crusts are a complex mosaic of 
cyanobacteria, green algae, lichens, mosses, microfungi, diatoms, and other bacteria” (BLM 
2001). They can be used as an indicator of rangeland ecological health. Development of 
biological crusts is strongly influenced by soil texture, soil chemistry, and successional 
colonization by crustal organisms.  


The type and abundance of biological crust can be used by land managers to determine the 
ecological history and condition of a site. Biological crusts are generally found where there are 
openings in the vascular plant cover and they protect those open areas from wind and water 
erosion.  


No data exist on the distribution of biological soil crusts in the project area; however, the highest 
likelihood for biological soil crust occurrence appears to be under sagebrush and pinyon-juniper 
woodland communities, which occur on a total of approximately 54% of the project area 
(approximately 71,312 acres and 39,821 acres of the project area, respectively). 


3.10.3 SOILS RESOURCES SUMMARY  
There are eight soil characteristics that restrict reclamation within the project area (see Table 
3-24). Several of these restrictive characteristics may be present in a single location or soil unit. 
As shown in Table 3-24, the soils in the project area have the following characteristics: 


• 1,134 acres in the project area have soils with a moderate or high water erosion hazard. 
• 36,242 acres in the project area have soils with a moderate or high wind erosion hazard. 
• 94,366 acres in the project area have soils at high risk for poor reclamation potential. 


A total of 97,706 acres of soils in the project area have at least one of the restrictive features 
described above. 


                                                 
2 µhos/cm = millimhos per cm, which is a measure of soil electrical conductivity. 
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3.11 SPECIAL DESIGNATIONS 
Special management areas are congressionally and administratively designated areas, including 
WSRs and ACECs. There are three ACECs and two eligible WSRs in the project area. 
Management of the three existing ACECs in the project area focuses on resources and values that 
are relevant and important to each specific ACEC. 


Within the project area, there are 42,603 acres currently designated as ACECs under the Vernal 
RMP (BLM 2008c). The Pariette Wetlands ACEC is located in the northeast corner of the 
project area. The Lower Green River ACEC is located throughout the eastern border of the 
project boundary. The Nine Mile Canyon ACEC comprises much of the project area’s southern 
parcels. Within the project area, the Vernal RMP proposed to recommend a segment of the lower 
Green River for designation as a WSR. There are no wilderness study areas (WSAs) in the 
project area. Desolation Canyon WSA is the nearest WSA and is 2.7 miles from the project area.  


3.11.1 PARIETTE WETLANDS ACEC 
The 10,437-acre Pariette Wetlands ACEC (4,859 acres within the project area) comprises a 
wetland ecosystem that contains special status bird and plant species, including potential habitats 
for the federally listed Pariette cactus (Sclerocactus brevispinus) and Uinta Basin hookless cactus 
(Sclerocactus wetlandicus). The BLM’s objectives for managing the Pariette Wetlands ACEC 
(BLM 2008c) are to protect the relevant and important special status bird and plant habitat as 
well as wetlands ecosystem values, waterfowl production, and soil.  


The BLM’s management prescriptions for the Pariette Wetlands ACEC emphasize seasonal and 
surface occupancy restrictions for protection of wildlife and plant species, protection of 
floodplains and erosive soils, and the management of vegetation to benefit riparian and 
watershed values. The development of oil and gas resources is restricted to protect the natural 
area. The complete list of management prescriptions for the Pariette Wetlands ACEC is found in 
Section E of the Vernal RMP (BLM 2008c) and is hereby incorporated by reference. Some of the 
leases may predate the Vernal RMP that imposed those restrictions. If that is the case, as 
provided in the Vernal RMP development of those leased resources cannot be precluded by the 
referenced restrictions (but must be in conformance with all applicable laws and regulations, 
such as the Endangered Species Act [ESA]).  


The Pariette Wetlands ACEC was established after the majority of the underlying land was 
leased for oil and gas development. Consequently, there are currently more than 50 existing or 
approved oil and gas wells and associated access roads located within the ACEC boundary. The 
majority of these wells are located in uplands bounding the Pariette Draw (BLM 2005b). The 
Pariette Wetlands ACEC contains approximately 980 acres of riparian habitat. It is home to 516 
acres of ponds that provide open-water waterfowl habitat; 3,553 acres of potential habitat for the 
Uinta Basin hookless cactus; and 1,313 acres of potential habitat for the Pariette cactus. The 
Pariette Wetlands ACEC also contains  46 acres that the USFWS and BLM have identified as a 
result of the 2009 Castle Peak-Eight Mile Flat EIS as core conservation areas (referred to 
hereafter in this document as 2009 core conservation areas) to further recovery efforts for 
Pariette cactus.  (see Section 3.12.1.1.2.1 Pariette Cactus). The Pariette Draw watershed has no 
acres of highly erodible soils within the ACEC. 
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3.11.2 LOWER GREEN RIVER CORRIDOR ACEC 
The Lower Green River ACEC totals 8,470 acres (3,090 acres fall within the project area) and 
contains relevant and important riparian habitat, special status plant and animal species habitat, 
including approximately 272 acres of occupied and suitable habitat of the federally threatened 
clay reed mustard (Schoenocrambe argillacea), and high-quality scenic values. The management 
objective according to the Vernal RMP (BLM 2008c) is to protect the relevant and important 
riparian habitat and scenic values.  


The ACEC management prescriptions for the area emphasize the protection of riparian and 
special status species through seasonal and surface occupancy restrictions and the protection of 
the Green River viewshed. Surface occupancy for leasable materials is restricted on all 8,470 
acres to protect the listed management objectives for the Lower Green River ACEC. The 
complete list of management prescriptions for the Lower Green River ACEC can be found in 
Section E of the Vernal RMP (BLM 2008c). Some of the leases may predate the Vernal RMP 
that imposed those restrictions. If that is the case, as provided in the Vernal RMP development of 
those leased resources cannot be precluded by the referenced restrictions (but must be in 
conformance with all applicable laws and regulations, such as the ESA). 


The Lower Green River ACEC contains approximately 1,338 acres of riparian habitat. It 
encompasses 5,167 acres of potential Uinta Basin hookless cactus habitat, and 662 acres within 
1/2 mile of known raptor nests. Approximately 30 miles of the Green River with wild and scenic 
qualities run adjacent to the ACEC. 


3.11.3 NINE MILE CANYON ACEC 
The 44,168-acre Nine Mile Canyon ACEC contains nationally noteworthy Fremont, Ute, and 
Archaic rock art and structures, regionally noteworthy populations of special status plant species, 
and high-quality scenery. The ACEC is located along the project area’s southern border, and 
34,653 acres occur within the project area. Part of the BLM’s management objective for the Nine 
Mile Canyon ACEC (BLM 2008c) is to “protect and enhance the cultural and special status plant 
species values of the canyon while enhancing its scenic, recreation, and wildlife resource 
values.” 


The ACEC management prescriptions for the area emphasize the preservation of cultural sites, 
and habitat for a variety of plant and animal species through seasonal and surface occupancy 
restrictions. (See Section E of the Vernal RMP [BLM 2008c] for a complete list of management 
prescriptions.) Operations pertaining to oil and gas development in the area are restricted by 
stipulations designed to protect the natural and primitive values of the area. Some of the leases 
may predate the Vernal RMP that imposed those restrictions. If that is the case, as provided in 
the Vernal RMP development of those leased resources cannot be precluded by the referenced 
restrictions (but must be in conformance with all applicable laws and regulations, such as the 
ESA). 


Approximately 15,374 acres of the Nine Mile Canyon ACEC are considered “high” probability 
for the presence of cultural resources (as determined with the methodology established in the 
Vernal RMP [BLM 2008c]). The ACEC also contains the Nine Mile Canyon Special Recreation 
Management Area (SRMA). The Nine Mile Canyon SRMA is a popular tourist destination, and 
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is noted for having the highest concentration of rock art sites in the United States. Travel through 
the SRMA is possible via narrow, unpaved roads suitable for most passenger vehicles. 


The Nine Mile Canyon ACEC also encompasses 32,579 acres of potential habitat for the 
threatened Uinta Basin hookless cactus. The wildlife resource values in the Nine Mile Canyon 
ACEC include large areas designated as antelope, bighorn sheep, elk, and mule deer range in the 
Diamond Mountain RMP (BLM 1994), as shown in Table 3-25. 


Table 3-25. Acres of Wildlife Habitat within Nine Mile Canyon ACEC  
Habitat Season Habitat Designation1 Antelope Bighorn Sheep Elk Mule Deer 


Year-long 


Crucial 4,334 – – 1,566 
High Priority 19,452 – – – 
Substantial – – – – 
Limited 18,121 – – 25,496 


Winter 


Crucial – – 671 1,404 
High Priority – – 27,001 19,370 
Substantial – – 16,101 277 
Limited – – 4,334 – 


Potential – 44,765 – – 
1 Acreages shown are within ACEC boundaries and habitat designations established in the Diamond Mountain Resource 
Management Plan (BLM 1994). Acreages may change following a record of decision (ROD) on the Vernal Draft RMP/EIS (BLM 
2005a). 


 


3.11.4 LOWER GREEN RIVER WILD AND SCENIC RIVER 
The Vernal RMP (BLM 2008c) proposed congressional designation of the lower Green River 
within the project boundary as a WSR. Until Congress acts on the designation, the BLM is 
required to manage the river to protect its free-flowing nature, outstanding remarkable values, 
and tentative classification within a corridor measuring ¼ mile from the high water mark on each 
side of the river bank. The BLM currently manages approximately 27 miles of shorelines out of a 
total of 30 shoreline miles along the river. The Vernal RMP has tentatively classified the lower 
Green River as “Scenic.” Under the Wild and Scenic Rivers Act (P.L. 90–542), these are rivers 
or sections of rivers that are free of impoundments, with shorelines or watersheds still largely 
primitive and shorelines largely undeveloped, but accessible in places by roads. As such, the 
proposed Lower Green River WSR would be managed to protect recreational use and fish 
habitat, the outstanding remarkable values identified in the Vernal RMP. The Vernal RMP places 
an NSO stipulation on areas within 1/2 mile of the river and visible from the river, and allows 
waivers where site-specific analysis shows these impacts can be mitigated. 
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3.12 SPECIAL STATUS SPECIES 
For BLM management purposes, “special status species” include species that are federally listed 
as endangered, threatened, proposed, and/or candidate species under the ESA, as well as those 
species listed as sensitive in the State of Utah by the BLM. 


Species that are federally listed as threatened or endangered are afforded protection under the 
ESA (BLM Manual 6840). The BLM is required to consult with the U.S. Fish and Wildlife 
Service (USFWS) on potential impacts to federally listed species. The USFWS also suggests that 
the BLM consult with them informally when assessing projects that may impact candidate 
species. Periodic review of the special status species list allows for additions and/or removals 
depending on the status of populations, habitats, and potential threats. 


Sensitive species are managed by the BLM and the State of Utah with the same level of 
protection as candidate species to prevent further listing (BLM Manual 6840). BLM sensitive 
species are designated by the State Director under 16 United States Code (USC) 1536 (a)(2). 


The terms used here to describe special status species’ habitats are defined as follows: 


• Potential habitats are areas that satisfy the broad criteria of the species’ habitat 
description; usually determined by preliminary, in-house assessment. 


• Suitable habitats are areas that exhibit the specific habitat features necessary for species’ 
persistence, as determined by field inspection and/or surveys, but that may or may not 
contain the species. 


• Occupied habitats are any areas within 300 feet of a listed plant individual. 
• Designated or proposed critical habitats are habitats that have been deemed essential for 


the conservation of a threatened, endangered, or candidate species and that may require 
species management and protection under Section 4 of the ESA. 


• Core conservation areas are the cactus habitat areas that would be necessary for recovery 
of the Pariette cactus. The core conservation areas referred to in this document are those 
developed in 2009 as a result of the Castle Peak/Eightmile Flat EIS consultation 
(abbreviated hereafter in this document as the 2009 core conservation area). 


3.12.1 FEDERALLY LISTED THREATENED, ENDANGERED, AND CANDIDATE SPECIES 
Appendix D lists the federally listed threatened, endangered, and candidate species with the 
potential to occur in Duchesne and Uintah counties. Because of a lack of suitable habitat in the 
project area, Barneby ridgecress, White River penstemon, black-footed ferret, and the Canada 
lynx have been eliminated from detailed analysis; justification for elimination is provided in 
Appendix D. The six plant, three bird, and four fish species with suitable habitat in the project 
area or in the Green River corridor that could be impacted by Alternative A (Proposed Action) or 
other alternatives are described below. 
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3.12.1.1 THREATENED, ENDANGERED, AND CANDIDATE PLANT SPECIES 


3.12.1.1.1 CLAY REED-MUSTARD AND SHRUBBY REED-MUSTARD  
Clay reed-mustard (Schoenocrambe argillacea) is currently federally listed as a threatened 
species under the ESA, and shrubby reed-mustard (Schoenocrambe suffrutescens) is federally 
listed as endangered. Oil and gas development is identified as a key threat to these Book Cliffs 
soil endemics and was a major factor in their listing (USFWS 1994b). Other threats to the 
species include habitat loss and mortality through mineral and building material development, 
road building, off-road vehicle travel, and grazing. The 1994 recovery plan for these species 
(USFWS 1994a) states the following: 


The two species are vulnerable to surface disturbing activities associated with 
energy development within their habitats (England 1982, USFWS 1990c). The 
habitat of both species is underlain by petroleum deposits; similar deposits are 
currently being developed in locations adjacent to occupied habitat. The potential 
for decimation of S. argillacea and S. suffrutescens populations from petroleum 
resource development operations is a significant potential threat. Trampling from 
off-road vehicles and possibly livestock are, also, active and potential threats. 
Unrestricted off-road vehicle use and future development of oil and gas wells and 
ancillary facilities could endanger the continued existence of this species unless 
appropriate measures are undertaken to protect this species and its habitat. 


3.12.1.1.1.1 Clay Reed-mustard 
Clay reed-mustard occurs mostly in the Uinta Basin in Uintah County, Utah. This member of the 
mustard family is a perennial herb with a stout, woody base and hairless foliage that produces 
lilac to white, purple-veined flowers from mid-April through mid-May. Clay reed-mustard 
typically occurs in mixed desert shrub communities on precipitous, north-facing slopes on clay 
soils overlain with sandstone talus derived from shales and sandstones that occur at the interface 
of the Uinta and Green River geologic formations (USFWS 1994b). This species requires 
substrates consisting of at-the-surface bedrock, scree, and fine-textured soils from 4,721 to 5,790 
feet elevation (Utah Division of Wildlife Resources [UDWR] 2002a).  


The clay reed-mustard is found in the Book Cliffs on the contact zone between the upper Uinta 
and lower Green River Shale formations in mixed desert shrub of Indian ricegrass and black 
sagebrush. There are six known populations of this species totaling 6,000 individuals from the 
south-central Uinta Basin near the Green River in Uintah County (Franklin 1992; USFWS 
1994b; USFWS 2011d). These six populations are scattered on BLM-administered lands 
between Willow Creek and Sand Wash within a limited range extending from the west side of 
the Green River to the east side of Willow Creek, approximately 19 miles across (USFWS 
1994b; USFWS 2011d). Occupied or suitable habitats, or those currently or historically known to 
support populations of clay reed-mustard, occur on 1,231 acres along the Green River within the 
project area (Map 37); potential habitats, or areas that meet the broad habitat criteria for the 
species, have not been assessed because the habitat is not well defined and occupied and suitable 
habitats are inaccessible (BLM 2002c; USFWS 2011d). Erosion and soil movement associated 
with pipeline, well-pad, and road development appear to be the main impacts to the species 
where the plant occurs on steep slopes below these activities.  
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3.12.1.1.1.2 Shrubby Reed-mustard 
Shrubby reed-mustard occurs in the Uinta Basin in Duchesne and Uintah counties. This member 
of the mustard family is a perennial, clump-forming herb that produces yellow flowers that 
bloom from May through June. Shrubby reed-mustard grows along semi-barren, white-shale 
layers of the Green River Formation (Evacuation Creek Member), where it is found in xeric, 
shallow, fine-textured soils intermixed with shale fragments and formerly overlain by clastic 
tuffaceous building stones (USFWS 1994b). It occurs in mixed desert shrub and pinyon-juniper 
communities at elevations ranging from 5,400 to 6,000 feet. There are three occupied habitat 
areas comprising seven known populations with an estimated total of 3,000 individuals (USFWS 
2010d). One of the seven known shrubby reed-mustard populations, estimated at approximately 
170 individuals, occurs on 1,449 acres in the Badland Cliffs in the southwestern portion of the 
project area (USFWS 2010d; Map 37). Small population size is a concern because five of the 
seven known populations are estimated at fewer than 250 individuals (USFWS 2010d). Winter 
sheep grazing is currently the principal use activity within the range of this species. Surface 
disturbance associated with historical alteration of habitats, existing and planned oil and gas 
development, and small population size are the primary threats to the species in the project area.  


3.12.1.1.2 PARIETTE CACTUS AND UINTA BASIN HOOKLESS CACTUS 
Both Pariette cactus (Sclerocactus brevispinus) and Uinta Basin hookless cactus (Sclerocactus 
wetlandicus) are federally listed as threatened (USFWS 1979, 2009a). The USFWS recently 
found that the reclassification of Pariette cactus from threatened to endangered is warranted but 
precluded due to higher priority actions (USFWS 2007a, 2009a, 2010b). Pariette cactus (Heil and 
Porter 1994) and Uinta Basin hookless cactus (Hochstätter 1989) were formerly included in the 
federally threatened Sclerocactus glaucus (Schumann) Benson species “complex,” but are now 
recognized by the USFWS as distinct species, each retaining its status as federally threatened 
(USFWS 2007a, 2009b). Separation of the S. glaucus species complex into three distinct species 
is supported by recent genetic studies (Porter et al. 2000, 2006), common garden experiments 
(Hochstätter 1993a; Welsh et al. 2003), and morphological characteristics (Hochstätter 1993b; 
Heil and Porter 2004). The former S. glaucus species complex populations now recognized as 
Sclerocactus glaucus, or Colorado hookless cactus, occur entirely within the upper Colorado and 
Gunnison River valleys of western Colorado (USFWS 1990c, 2007a) and will not be addressed 
here. A recovery plan for Uinta Basin hookless cactus (the S. glaucus species complex) was 
published in 1990 (USFWS 1990c), prior to the taxonomic revision of the species complex into 
three distinct species (USFWS 2009b). Recovery outlines were published in April 2010 for Uinta 
Basin hookless cactus (USFWS 2010c) and Pariette cactus (USFWS 2010b). The original 
recovery criteria for the S. glaucus species complex are no longer sufficient to address the 
recovery of the now separated species. Recovery plans for Uinta Basin hookless cactus and 
Pariette cactus are in development.  


Ongoing and proposed oil and gas development is the primary threat to Pariette cactus and Uinta 
Basin hookless cactus from the combined impacts of road and well-pad development, fugitive 
dust, erosion, isolation of populations due to habitat fragmentation, impacts to pollinators and 
seed dispersers, increased access by off-road vehicles and illegal collectors due to an expanded 
road network, and pesticide and herbicide use (USFWS 1990c, 2007a, 2010a and b). A recently 
published study of the insect pollinators of Pariette cactus and Uinta Basin hookless cactus 
indicates that both cactus species require pollination for successful reproduction (Tepedino et al. 







Gasco Final EIS Chapter 3. Affected Environment 
3.12 Special Status Species 


3-75 


2010). Both cactus species are predominantly pollinated by ground-nesting bees (Tepedino et al. 
2010). Surface disturbance impacts these pollinators and their nesting and foraging habitats by 
removing ground-nesting sites and by reducing plant cover and forage. Removal and degradation 
of bee habitats negatively impacts these cactus species by reducing the diversity and abundance 
of pollinators and, thereby, the plant’s ability to successfully reproduce. Because there is little or 
no information regarding the distances that native pollinators travel from their nesting habitats to 
forage, it is not currently possible to define a habitat buffer distance that will protect these cactus 
species, their pollinators, and the pollinators’ habitats.  


3.12.1.1.2.1 Pariette Cactus 
This member of the cactus family is a perennial that occurs as a solitary, unbranched, egg-shaped 
to short cylindric succulent stem usually 0.75–2.75 inches in diameter by 1–3 inches tall that 
produces pink to purplish flowers from late April to May (Heil and Porter 2004). Pariette cactus 
is distinguished from Uinta Basin hookless cactus by its spherical shape, short-hooked or absent 
central spines, smaller stature and flower size, and retention of juvenile vegetative characteristics 
in adult flowering plants (Heil and Porter 2004). The species occurs on fine soils in clay 
badlands derived from the Uinta Formation within sparsely vegetated salt desert shrubland 
dominated by shadscale, rabbitbrush, and horsebrush from 4,600 to 4,900 feet (USFWS 1990c; 
Heil and Porter 2004). One of the reasons for the susceptibility of Pariette cactus to irreversible 
population reduction is its specific requirement for soils with a high percentage of channery on 
the surface, which form a “desert pavement.” Surface disturbance and construction cause the 
damage or removal of this unique soil substrate, which cannot be returned to its original state 
following reclamation. 


Pariette cactus occurs in a single population of approximately 12,000 individuals within a 113-
square-mile (72,000-acre) area from the Pariette Draw along the Duchesne–Uintah County 
boundary (USFWS 2006c, 2010b). The total area of potential habitat for Pariette cactus is 
estimated to be approximately 31,000 acres on BLM lands, and approximately 6,000 acres on 
Ute tribal lands (USFWS 2007a). Seventy-two percent of the species range occurs within oil and 
gas development projects on BLM lands (USFWS 2007a), including the Castle Peak/Eightmile 
Flat Oil and Gas Expansion Project (12,530 acres; BLM 2005b).Existing oil and gas 
development on BLM lands has directly or indirectly affected 1,891 acres of Pariette cactus 
habitat (BLM 2005b) and 2,095 acres within the Sand Wash and Greater Boundary Oil and Gas 
Field (USFWS 2006c), and the Ute Tribe has leased occupied habitat within the remaining 16% 
of the species range (USFWS 2007a). 


The currently known distribution of potential Pariette cactus habitats is based on recent habitat 
and occurrence surveys in the project area (SWCA 2005b, 2006; USFWS 2011a; Map 37). The 
project area contains approximately 1,988 acres (2.8%) of potential Pariette cactus habitat. In 
addition, the project area overlaps 46 acres that the USFWS and BLM have identified as a result 
of the 2009 Castle Peak-Eight Mile Flat EIS as core conservation areas (referred to hereafter in 
this document as 2009 core conservation areas) to further recovery efforts for Pariette cactus. 
USFWS and BLM are currently in the process of identifying expanded core habitat areas for the 
cactus that would be necessary for recovery of the species. Management for those areas is also 
under development. 
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Populations of the Pariette cactus and areas of suitable habitat may occur within Uinta Basin 
hookless cactus occurrence areas. Additional Pariette cactus populations and suitable habitat, or 
areas that meet the specific habitat criteria for the species, may also be found with further 
surveys, particularly to the south and east of known occupied habitat (personal communication 
between Greg Larson, SWCA, and Bekee Megown, USFWS, 2007).  


3.12.1.1.2.2 Uinta Basin Hookless Cactus 
Uinta Basin hookless cactus is a federally listed threatened plant that occurs in the Uinta Basin 
on alluvial river terraces near the confluence of the Green, White, and Duchesne rivers, including 
Ouray National Wildlife Refuge and the town of Ouray, Utah, south along the Green River to the 
vicinity of Sand Wash, including concentrations near the mouth of Pariette Draw, and along the 
base of the Badlands Cliffs in southeastern Duchesne County (USFWS 1990c, 2005). The 
species has a potential range of approximately 460,000 acres, of which approximately 259,000 
acres (56%) are on federal lands and 129,000 acres (28%) are on Ute tribal lands, with the 
remaining potential habitats occurring on private and state lands (USFWS 2010a). Uinta Basin 
hookless cactus is patchily to densely distributed within these habitat areas (SWCA 2006, 2007; 
Glisson 2007; UDWR 2007). The total cactus population size could be as high as 30,000 
individuals based on the number of known cactus locations and population estimates at these 
locations (USFWS 2010a). 


This member of the cactus family is a perennial that occurs as a solitary, unbranched, round-to-
elongate/cylindric succulent stem usually 1.25–3.5 inches in diameter by 2–5 inches tall that 
produces pink to violet flowers from late April to May (Heil and Porter 2004). The Uinta Basin 
hookless cactus is found on river benches, valley slopes, and rolling hills of the Duchesne River, 
Green River, and Mancos formations (Heil and Porter 1993). The species requires xeric, fine-
textured soils overlain with cobbles and pebbles. It is typically found in salt desert shrub and 
pinyon-juniper communities at elevations ranging from 4,300 to 6,560 feet (1,300–2,000 meters; 
Heil and Porter 1993, 2004; UDWR 2002a). The Uinta Basin hookless cactus occurs on a wider 
range of substrates than Pariette cactus; however, its fragile soil habitats are also difficult to 
return to their original state following reclamation. 


For the purposes of this analysis, Uinta Basin hookless cactus habitats have been delineated as  
potential habitats encompassing approximately 98,417 acres within the project area (Map 37). . 
Potential habitat areas comprise the benches above the Green River, previously delineated 
polygons at the base of the Badland Cliffs (BLM 2002c), and known occurrences documented 
from recent habitat and occurrence surveys in the project area (SWCA 2005, 2006; USFWS 
2011). Populations of the Uinta Basin hookless cactus and areas of potential habitat occur in 
unevenly distributed and patchy concentrations. The density of known individuals and suitable 
habitat decreases with distance from the Green River, with the exception of the Badland Cliffs 
concentration. The project area overlaps portions of potential Uinta Basin hookless cactus habitat 
for which the U.S. Forest Service and BLM are currently developing core conservation areas that 
would be necessary for recovery of the species. Management for those areas is also under 
development. 
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3.12.1.1.3 GRAHAM’S BEARDTONGUE 
The 2006 proposed rule to consider Graham’s beardtongue (Penstemon grahamii) for federal 
listing as a threatened species under the ESA (USFWS 2006a) was reinstated on June 9, 2011 
(U.S. District Court of Colorado). The species’ current status as proposed for federal listing 
under the ESA provides protections that supersede the 2008 interagency conservation agreement 
to protect Graham’s beardtongue and its habitats, to survey and monitor for the species, and to 
address threats by implementing avoidance and minimization measures, as needed. A recovery 
plan for the species has not been developed.  


Graham’s beardtongue is a member of the figwort family. It is a perennial herb that grows 2–8 
inches tall and has thick, leathery leaves and large, tubular, light to deep lavender flowers that 
bloom from late May to early June. Graham’s beardtongue grows on semi-barren knolls, ridges, 
and steep slopes in a mix of fragmented white shale and silty clay soils of the Green River 
Formation. It grows in sparsely vegetated communities of pinyon-juniper, desert shrub, and 
Salina wild rye (Leymus salinus) at elevations ranging from 4,600 to 6,700 feet. This species 
only occurs in the Uinta Basin in Carbon, Duchesne, and Uintah counties, Utah, and in 
immediately adjacent Rio Blanco County, Colorado. 


Graham’s beardtongue occupied habitat is a discontinuous series of exposed, raw shale knolls 
and slopes derived from the Parachute Creek and Evacuation Creek members of the geologic 
Green River Formation. This species only grows directly on weathered surface exposures of the 
oil-shale-bearing strata in the Parachute Member and closely associated strata, making the 
species vulnerable to impacts if oil-shale is exploited in the future (Shultz and Mutz 1979; Neese 
and Smith 1982; USFWS 2005).  


Based on information from the 1980s, the population of Graham’s beardtongue consists of 
approximately 6,200 individuals in 109 locations. The westernmost Graham’s beardtongue 
population habitat unit, the Sand Wash Unit (Unit A), occurs in the vicinity of Sand Wash in 
southwestern Uintah and adjacent Carbon and Duchesne counties, Utah. This population habitat 
unit consists of 10 separate occurrences, with a total population of 135 individuals (Shultz and 
Mutz 1979; USFWS 2005). This isolated unit has relatively small numbers (approximately 2% of 
the total species population) compared to those population habitat units in the center of the 
species’ range. However, this portion of the species’ population has minor morphological 
differences from the remainder of its population and may, due to geographic isolation, be 
genetically divergent from the remainder of the species’ population (Shultz and Mutz 1979). 
Low population numbers and habitat fragmentation pose a threat to rare plant species’ genetic 
diversity, and their ability to adapt to changing environmental conditions (Barrett and Kohn 
1991). The effects of habitat degradation and fragmentation caused by human activities and the 
effects of deleterious natural phenomena, such as drought, may lead to the reduction or 
extirpation of small, localized populations. Five small, isolated occurrences of the Unit A 
population occur on 86 acres near the Sand Wash Road in the southeast corner of the project 
area. These occupied habitat areas are proposed critical habitat for the species by the USFWS 
(USFWS 2006a; Map 37). 
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The BLM reports that conservation stipulations for Graham’s beardtongue near well locations 
have prevented adverse impacts to the species’ habitat and possible loss of individuals (BLM 
2005a). Conservation measures include moving well-pad and pipeline locations to avoid direct 
impacts to the species and establishment of a 300-foot avoidance buffer. Wildlife and livestock 
grazing may have localized effects on Graham’s beardtongue; one occurrence of the species is 
believed to have been eradicated by livestock trampling. Other potential sources of impacts 
include OHV use. The species could be vulnerable to collection as a species of horticultural 
interest, but there is no evidence of this occurring to date. The presence of invasive exotic 
species has been noted in the species’ habitats, primarily along roads and well site locations, and 
may compete with or degrade habitat quality for Graham’s beardtongue.  


3.12.1.1.4 UTE LADIES’-TRESSES 
Ute ladies’-tresses (Spiranthes diluvialis) is a federally listed threatened species. This member of 
the orchid family is a perennial herb that occurs on seasonally flooded river terraces, spring-fed 
stream channels, lakeshores, and in human-modified and disturbed wetlands such as canals, 
gravel pits, and irrigated meadows (Fertig et al. 2005). Within the Uinta Basin, Ute ladies’-
tresses occurs along the Green River near the confluence with the Yampa River, and along 
Ashley Creek, Big Brush Creek, and the upper Duchesne River and its tributaries (BLM 2005a) 
below 4,300 feet elevation (BLM 2006b). Ute ladies’-tresses populations require recurrent 
disturbance, such as seasonal flooding, grazing, or mowing, for establishment and persistence, 
and often occur in recently created riparian habitats such as sand bars and backwaters (USFWS 
1995b).  


There are currently no known occurrences of the species in the project area. However, the project 
area is included within the range of the species; and it is known to occur in Duchesne and Uintah 
counties (Fertig et al. 2005; Utah Native Plant Society 2003–2011; UDWR 2007). Potential 
habitats within the project area include riparian areas and alluvial cobbles or shingles backed by 
native cottonwoods and other native vegetation along the Green River at the mouth of Nine Mile 
Creek and along Nine Mile Creek. It would most likely be found in wetland or riparian meadows 
associated with other riparian vegetation. Map 30 identifies all riparian habitat in the Gasco 
project area. It should be noted that the water of the Pariette Wetlands is too alkaline to support 
this species (Atwood et al. 1991).  


Threats to the Ute ladies’-tresses include habitat conversion and destruction from urban and road 
development; trampling and surface disturbance associated with recreation and livestock grazing; 
grazing by wildlife and livestock; alteration of the hydrology of wetland habitats from 
development, flood control, and withdrawal; and competition and habitat alteration by invasive 
species (Fertig et al. 2005). These activities may reduce the suitability of the habitat for 
pollinators through altered structure and composition of the vegetation, and ultimately reduce 
pollinator availability (Fertig et al. 2005). Additional potential impacts to the Ute ladies’-tresses 
include drought and collection for horticultural use. 
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3.12.1.2 THREATENED, ENDANGERED, AND CANDIDATE WILDLIFE SPECIES 


3.12.1.2.1 MEXICAN SPOTTED OWL (MSO) 
The Mexican spotted owl (Strix occidentalis lucida) is federally listed as a threatened species. It 
is one of three subspecies of spotted owl occurring in the United States. Its range extends from 
the canyons of Utah and Colorado south into the mountains of Arizona, New Mexico, west 
Texas, and south into Mexico. The Mexican spotted owl (MSO) does not occur uniformly 
throughout this range, but in isolated pockets of canyon or mountain habitat. In the northern part 
of its range, including south and central Utah, MSO habitat is defined by steep-walled, rocky 
canyons where birds have generally been found nesting in caves or cliff ledges (USFWS 1995). 
The primary threats to the owl identified in its recovery plan (USFWS 1995) are habitat loss and 
habitat alteration. Specific threats to its habitat include natural and human caused impacts that 
prevent use of nesting sites. 


MSO pairs breed sporadically and do not nest every year. When breeding, nest clutch size is 
among the lowest of North American owls, with the female laying 1–3 eggs. Reproductive 
patterns vary across its range. In the project area, courtship usually begins in March and eggs are 
laid in late March or early April. Eggs are incubated entirely by the female, which lasts for about 
30 days. Eggs usually hatch in early May, with nestlings fledging 4–5 weeks later and then 
dispersing in mid-September to early October (personal communication between Frank Howe, 
UDWR, and George Weekley, SWCA, 2007). Spotted owls feed mainly on rodents but also 
consume rabbits and some other vertebrates, including birds and reptiles, and insects (UDWR 
2002a). 


In 2005, a habitat assessment survey was conducted in order to delineate and rate polygons of 
MSO nesting habitat in the Vernal FO (SWCA 2005). MSO nesting habitats were ranked 
according to presence of five primary constituent elements (PCEs) identified in the 
Environmental Assessment for Designation of Critical Habitat for the Mexican Spotted Owl 
(USFWS 2004), which assess: 1) water availability, 2) topographic diversity, 3) prey availability, 
4) nesting site availability, and 5) tree cover or roosting site availability (SWCA 2005). 
Dominant vegetation, slope, and aspect were also assessed at each survey point (SWCA 2005). 
Each of the PCEs was given a score from 0 to 3, and the total score of the 5 PCEs was then used 
to determine a habitat ranking of excellent (10–14, and must exhibit all five PCEs), good (8–12), 
fair (6–8), poor (3–6), or unsuitable (1–3; SWCA 2005). 


The BLM requires that suitable habitat polygons that have been rated as “fair,” “good,” or 
“excellent” habitat for MSO located within 0.5 mile of the proposed project disturbance be 
surveyed for two years prior to project initiation, according to USFWS survey protocol. Mexican 
spotted owl habitats in the project area (see Map 40) include 5,140 acres of poor habitat, 480 
acres of fair habitat, and 1,753 acres of good habitat along the Green River corridor and Nine 
Mile Canyon (SWCA 2005). MSO detections were made in Jack Canyon in 2004 and in Water 
Canyon in the southeastern corner of the project area in 2007 (personal communication between 
Hope Hornbeck, SWCA, and Bekee Megown, USFWS, 2007). Critical habitat for the MSO 
occurs immediately to the south of the project area at the confluence of the Green River and Nine 
Mile and Desolation canyons (USFWS 2007b). 
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Potential impacts to the MSO and its habitat include forest fire; timber harvest; encroachment by 
humans for development, recreational, and educational uses of habitat; and degradation of 
riparian habitat due to grazing and water withdrawals (58 CFR 14248). 


3.12.1.2.2 GREATER SAGE-GROUSE 
Widespread declines in greater sage-grouse (Centrocercus urophasianus) populations throughout 
the West led to a petition to list the species as threatened under the ESA. On March 5, 2010, the 
USFWS published a finding in the Federal Register (50 CFR 17) that, based on accumulated 
scientific data and new peer-reviewed information and analysis (USFWS 2010a), the greater 
sage-grouse warrants the protection of the ESA but that listing the species is precluded by the 
need to address higher priority species first. The greater sage-grouse was placed on the candidate 
list for future action, meaning the species will not receive statutory protection under the ESA at 
this time, and states will continue to be responsible for managing the bird. 


The greater sage-grouse is currently included on the Utah Sensitive Species List because of its 
limited distribution in Utah and because of recent decreases in its population size (UDWR 
2006a). Utah Partners in Flight identifies it as a priority species (Parrish et al. 2002), and the 
USFWS has listed it as a bird of conservation concern. A management plan (UDWR 2002b) has 
been developed to facilitate greater sage-grouse recovery efforts. 


The greater sage-grouse is found in the sagebrush foothills, mountain valleys, and plains of the 
Intermountain West. Nests are shallow depressions lined with grass or twigs, and are usually 
located under sagebrush. The principal sage-grouse winter food is sagebrush leaves. During the 
summer, greater sage-grouse feed on the leaves and fruiting heads of sagebrush; the flower heads 
of clovers, dandelions, grasses, and other plants; and various insects (Kauffman 1996; UDWR 
2002b). 


Greater sage-grouse feed almost exclusively on sagebrush in the winter (Connelly et al. 2000; 
Patterson 1952) and are therefore mostly restricted to sagebrush habitats during that season. 
Because sage-grouse need to access sagebrush, sage-grouse winter habitat tends to exist on 
south- to west-facing slopes that are less than 10% grade and in windswept areas (Beck 1977; 
Crawford et al. 2004) where the height of sagebrush exceeds the depth of snow.  


Occupied habitat in the greater sage-grouse‘s range has declined by approximately 60% from the 
historical extent; population declines have closely paralleled the decrease in habitat (Rowland 
2004). Although urban expansion and the conversion of native habitat to agricultural may 
account for most historical habitat loss, recent population declines (within the last three decades) 
are largely attributed to decreasing suitability of sagebrush steppe habitat, resulting in the loss 
and fragmentation of sage-grouse habitat. Invasive non-native plants—particularly cheatgrass—
have dramatically shifted the structure and species composition in many areas. Cheatgrass has 
also influenced changes in fire frequency and severity within sagebrush habitats, leading to a 
shift from shrublands to grasslands, and reducing the quality of sage-grouse habitat (UDWR 
2002b, 2003a). Since 1967, the number of male sage-grouse on known breeding grounds in Utah 
has declined by approximately 50%, with recent declines attributed to habitat loss and 
fragmentation from agricultural encroachment, oil and gas development, overgrazing, drought, 
and West Nile virus (UDWR 2002b). Brood counts and harvest data show a similar downward 
trend. 
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Approximately 84,647 acres of potential greater sage-grouse brooding habitat and 38,747 acres 
of potential greater sage-grouse wintering habitat exist in the project area (UDWR 2001b). There 
is one known lek located in the project area with a 2-mile buffer that encompasses 8,032 acres, 
although it has not been active for several years (UDWR 2006a).  


3.12.1.2.3 WESTERN YELLOW-BILLED CUCKOO  
The western yellow-billed cuckoo (Coccyzus americanus occidentalis) is a candidate for federal 
listing across its range, and is the only yellow-billed cuckoo subspecies that occurs in Utah. 
Historically, the range of the western yellow-billed cuckoo included all states west of the Rocky 
Mountains, and extended into southern British Columbia at the northern extent, and into the 
northwestern states of Mexico at the southern limit. The cuckoo population and range have been 
largely diminished since the subspecies was first described in 1877 (Parrish et al. 1999). 
Currently, the range of the cuckoo is limited to disjunct fragments of riparian habitats from 
northern Utah, western Colorado, southwestern Wyoming, and southeastern Idaho southward 
into northwestern Mexico and westward into southern Nevada and California. Cuckoos are long-
range migrants that winter in northern South America in tropical deciduous and evergreen forests 
(Parrish et al. 1999 and references therein). 


Yellow-billed cuckoos are one of the latest summer migrants to arrive and breed in Utah. They 
arrive in extremely late May or early June and breed in late June through July. Cuckoos typically 
start their southerly migration by late August or early September. Yellow-billed cuckoos feed 
almost entirely on large insects, including tent caterpillars, grasshoppers, beetles, cicadas and 
katydids, and occasionally lizards, frogs, and the eggs of other birds, and rarely on berries and 
fruits (Parrish et al. 1999 and references therein). 


Yellow-billed cuckoos are considered a riparian obligate and are usually found in large tracts of 
cottonwood/willow habitats with dense subcanopies below 33 feet. These areas are typically 
characterized by a dense subcanopy or shrub layer (regenerating canopy trees, willows, or other 
riparian shrubs) within 333 feet of water (Parrish et al. 1999). Cottonwoods are the most 
common overstory species, and the nesting-habitat overstory is characterized by large, gallery-
forming trees (33–90 feet) or developing trees (10–27 feet) (Parrish et al. 1999). In Utah, nesting 
habitats are found at low to mid-elevations (2,500–6,000 feet). Cuckoos appear to require large 
tracts (100–200 acres) of contiguous riparian nesting habitat; however, cuckoos are not strongly 
territorial and home ranges could overlap during the breeding season (Parrish et al. 1999). 


Threats to the yellow-billed cuckoo include habitat loss due to conversion to agricultural and 
other uses, dams and river flow management, stream channelization and stabilization, livestock 
grazing, and pesticide use (USFWS 2006d). Available breeding habitats for cuckoos have also 
been substantially reduced in size and quality by changes in watershed hydrology from 
groundwater pumping and the replacement of native riparian habitats by invasive nonnative 
plants, particularly tamarisk (USFWS 2006d). Nonnative plant species impact yellow-billed 
cuckoo habitat by altering plant community structure, species composition and diversity, and 
cover density (USFWS 2006d). The species potentially occurs within 1,212 acres identified by 
remote sensing as native riparian (woody wetland) habitats within the project area (see Map 27). 
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3.12.1.3 THREATENED, ENDANGERED, AND CANDIDATE FISH SPECIES 
The bonytail chub, Colorado pikeminnow, humpback chub, and razorback sucker are federally 
listed as endangered under the ESA. All of these fish are Colorado River system endemics, and 
could be negatively affected by the Proposed Action’s impacts to the Green River. Threats to 
these Colorado River endangered fish identified in their recovery plans include extensive water 
development in the basin, streamflow regulation, habitat modification, competition with and 
predation by nonnative fish species, stream alterations, pesticides and other pollutants, and 
hybridization (USFWS 1990a, 1990b, 1991, 1999). Water development has led to depletion of 
instream flows, altered flow regimes, and fragmented habitat (USFWS 1998). 


The BLM is a participant in the Upper Colorado River Endangered Fish Recovery Program 
(UCRRP), a cooperative agreement among federal agencies, water users, energy distributors, and 
environmental groups to recover the bonytail and other rare native fish in the upper Colorado 
River basin. This agreement includes provisions for instream flow protection, habitat restoration, 
reduction of nonnative fish species, research, monitoring, and management. 


3.12.1.3.1 BONYTAIL CHUB 
The bonytail chub (Gila elegans) is a rare minnow species native to the Colorado River system 
of the western U.S. and northern Mexico. The distribution and numbers of the bonytail have 
declined over the last century, and few bonytail still exist in the wild. The near extinction of the 
bonytail is attributed to alteration of natural flow regimes, habitat loss/alteration, and competition 
with/predation by exotic fishes in the Colorado River system (Sigler and Sigler 1996). Bonytail 
are now federally listed and Utah state-listed as endangered, and efforts to reestablish the species 
are underway (USFWS 2002a). The bonytail is an opportunistic feeder, eating insects, 
zooplankton, algae, and plant matter. Its preferred habitat includes eddies, pools, and backwaters 
near swift current in large rivers. Many bonytail are now produced in fish hatcheries, with the 
offspring released into the wild when they are large enough to survive in the altered Colorado 
River system environment (USFWS 2002a; UDWR 2002a). 


The bonytail is historically and currently known to occur in the Green River. Specifically, the 
bonytail has recently been found at the confluence of the Yampa and Green rivers on the Utah–
Colorado border, in Dinosaur National Monument, in Desolation/Gray Canyon (including Coal 
Creek Rapid and adjacent Coal Creek), and at the confluence of the Green and Colorado rivers 
(USFWS 2002a). Critical habitat for this species is designated approximately 9 river miles 
downstream from the project area at Sumner’s Amphitheater (Section 5 T12S R18E). 


The species’ population size has been difficult to measure. In recent years, a total of 100 
individuals have been identified in the above-mentioned locations (USFWS 2002a). A recovery 
plan was published for this species in 1990 and revised in 2002 (USFWS 1990a, USFWS 
2002a). 


3.12.1.3.2 COLORADO PIKEMINNOW 
The Colorado pikeminnow (Ptychocheilus lucius, formerly known as the Colorado squawfish) is 
a large minnow native to the Colorado River system of the western U.S. and northern Mexico. 
The current range of the Colorado pikeminnow has been reduced due to flow regulation, habitat 
loss, migration barriers (i.e., dams), and the introduction of nonnative fishes (Sigler and Sigler 
1996). The species now exists only in the upper Colorado River system. The Colorado 
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pikeminnow is both federally listed and Utah state-listed as endangered. There is a recovery plan 
in place for this species (USFWS 2002b). Adult Colorado pikeminnows prefer medium to large 
rivers, where they can be found in habitats ranging from deep, turbid rapids to flooded lowlands. 
Spawning has been documented in canyons in the Yampa and Green rivers, and is associated 
with declining flows in June, July, or August and with warm average water temperatures. Slow-
moving backwaters serve as nursery areas for young pikeminnows. The Colorado pikeminnow is 
primarily piscivorous, but smaller individuals will also feed on insects and other invertebrates 
(UDWR 2002a). 


The Colorado pikeminnow is endemic to the Colorado River basin. Reproductive populations are 
known to exist in the Green River, the lower Duchesne River, and the lower White River 
(USFWS 2002b). The population in the Green and Yampa rivers has been estimated at 6,000–
8,000 adults (UDWR 2003a). Due to flow regulation, habitat loss, migration barriers such as 
dams, and the introduction of nonnative fishes, the current range and numbers of the Colorado 
pikeminnow are much reduced (Sigler and Sigler 1996). 


The length of the Green River on the eastern border of the project area has been designated as 
critical habitat for the Colorado pikeminnow (USFWS 1994a), which encompasses 6,772 acres 
of 100-year floodplain on the Green River. A recovery plan for the Colorado pikeminnow was 
published in 1991 and revised in 2002 (USFWS 1991, 2002b). 


3.12.1.3.3 HUMPBACK CHUB 
The humpback chub (Gila cypha) is a rare minnow native to the upper Colorado River system of 
the western U.S. and northern Mexico. Humpback chub originally used fast, deep, white-water 
areas of the Colorado River and its major tributaries. Alterations of flow regimes have changed 
the turbidity, volume, current speed, and temperature of the water in those rivers, reducing the 
distribution and numbers of this species (Sigler and Sigler 1996). In Utah, humpback chub are 
now confined to a few white-water areas in the Colorado, Green, and White Rivers. Because of 
the severe declines in humpback chub numbers and distribution, the species is both federally 
listed and Utah state-listed as endangered. There is a recovery plan in place for this species 
(USFWS 2002c). 


Humpback chub primarily eat insects and other invertebrates, but algae and fishes are 
occasionally consumed. The species spawns during the spring and summer in shallow, backwater 
areas with cobble substrate. Young humpback chub remain in these slow, shallow, turbid habitats 
until they are large enough to move into whitewater areas (UDWR 2002a). 


The humpback chub is endemic to warm water river systems in the Colorado River basin. It is 
found in Desolation Canyon of the Green River, south of the project area. Approximately 1,500 
individuals are thought to exist in that population (USFWS 2002c). Critical Habitat for this 
species is designated approximately 9 river miles downstream from the project area at Sumner’s 
Amphitheater (Section 5 T12S R18E). A recovery plan was published for this species in 1990 
and amended in 2002 (USFWS 1990b, USFWS 2002c). 
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3.12.1.3.4 RAZORBACK SUCKER  
The razorback sucker (Xyrauchen texanus) is a federally listed and Utah state-listed endangered 
fish native to the Colorado River system of the western U.S. and northern Mexico. Razorback 
sucker habitat and populations have been greatly impacted by human disturbance during the last 
century. The species is now extremely rare in Utah and throughout its range. Major impacts to 
the razorback sucker include impoundments of rivers in the Colorado River system and 
competition and predation from nonnative fish species (Sigler and Sigler 1996). Adult razorback 
suckers prefer warm water rivers and are typically associated with deep runs, eddies, backwaters, 
and off-channel areas in spring; shallow runs and pools associated with sandbars in summer; and 
slow runs, pools, and eddies in winter. Spawning occurs in the spring with rising water levels 
and increasing temperatures in flooded areas over rocky runs and gravel bars. Razorback suckers 
are known to exhibit seasonal migrations and long-distance movements to use optimal habitat 
(USFWS 1998, 2002d). The razorback sucker primarily consumes algae, zooplankton, and other 
aquatic invertebrates. There is a recovery plan in place for this species (USFWS 2002d). 


The razorback sucker is found in warm water reaches of rivers in the Colorado River basin, 
including the Green River, White River, and lower Duchesne River. The species population in 
the middle Green River is estimated at approximately 100 individuals. Populations in the White 
River are small, and their distributions are limited by the Taylor Draw Dam. Razorback sucker 
are found in small aggregations at the mouth of the Duchesne River during spring runoff 
(USFWS 2002d). The major impacts to the razorback sucker populations are competition and 
predation by nonnative fish species and impoundments of rivers in the Colorado River system, 
which impede natural flows, alter temperature regimes, and constrain fish movements (Sigler and 
Sigler 1996). 


The length of the Green River on the eastern border of the project area has been designated as 
critical habitat for the razorback sucker (USFWS 1994a), which encompasses 6,772 acres of 
100-year floodplain on the Green River. A recovery plan for this species was published in 1998 
and amended in 2002 (USFWS 1998, USFWS 2002d). 


3.12.2 BLM SENSITIVE SPECIES 
The BLM has adopted a list of “sensitive species“ based on several criteria. By rule, wildlife 
species that are federally listed, candidates for federal listing, or for which a conservation 
agreement is in place automatically qualify for the Utah Sensitive Species List. The additional 
species on the Utah Sensitive Species List, “species of concern,” are those species for which 
there is credible scientific evidence to substantiate a threat to continued population viability. The 
BLM has created its own list of sensitive plant species, while it has deferred to and adopted the 
list for sensitive animal species created by the UDWR (2006a). 


Appendix D displays BLM sensitive species with potential to occur in Duchesne and Uintah 
counties. Because of a lack of suitable habitat in the project area, 11 plant and 12 wildlife species 
have been eliminated from detailed analysis; justification for elimination is also provided in 
Appendix D. The habitat requirements and food sources for the seven plant, nine wildlife, and 
three fish species with potential and suitable habitat in the project area or in the Green River 
corridor that could be impacted by the Proposed Action are described below. 
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3.12.2.1 SENSITIVE PLANT SPECIES 


3.12.2.1.1 UNTERMANN DAISY 
The Untermann daisy (Erigeron untermannii) is endemic to Duchesne County, Utah, and is 
listed as a sensitive species by the State of Utah and the BLM. This member of the sunflower 
family is a small perennial herb with white flowers that bloom from May to June. It is found in 
pinyon-juniper, mountain mahogany, limber and bristlecone pine, and sagebrush communities. It 
grows in calcareous shale and sandstones of the Uinta and Green River formations at elevations 
ranging from 7,000 to 7,800 feet (Utah Native Plant Society 2003–2011; BLM 2005a). 


Little is known about the exact habitat requirements for this species; however, suitable habitat 
may exist within 46,059 acres of the project area based on the vegetation, soil, and elevation 
associations described above (Map 37). 


Threats to the species are poorly defined. Based on the threats to other special status plants 
occurring on similar soils in the project area, they are likely to include direct mortality or habitat 
loss and habitat fragmentation due to oil and gas development, mineral and building material 
development, road development, off-road vehicle travel, and grazing. 


3.12.2.1.2 STERILE YUCCA  
Sterile yucca (Yucca sterilis) is endemic to Duchesne and Uintah counties, and is listed as a 
sensitive species by the State of Utah and the BLM. It is a member of the agave family and 
produces yellow to cream-colored flowers, but is not known to produce fruit. This species 
reproduces vegetatively through underground stems that give rise to new plants. Sterile yucca is 
found in salt desert shrub, juniper, sagebrush, and shadscale communites at elevations of 4,800 to 
5,800 feet in sandy soils (Utah Native Plant Society 2003–2011). Little is known about the exact 
habitat requirements for this species; however, 8.4 acres of known habitat exist in the project 
area (Map 37). In addition to the 8.4 acres of known habitat, additional potential habitat for 
sterile yucca is present in the project area.  


Threats to the species are poorly defined. Based on the threats to other special status plants on 
similar soils in the project area, they are likely to include direct mortality or habitat loss and 
habitat fragmentation due to oil and gas development, mineral and building material 
development, road development, OHV travel, and grazing. 


3.12.2.1.3 GRAHAM’S CATSEYE  
Graham’s catseye (Cryptantha grahamii) is endemic to Duchesne and Uintah counties, and is 
listed as a sensitive species by the State of Utah and the BLM. It is a long-lived perennial and a 
member of the borage family. Graham’s catseye inhabits mixed desert shrub, sagebrush, pinyon-
juniper, and mountain brush communities on Green River shale at elevations of 5,000 to 7,400 
feet (Utah Native Plant Society 2003–2011). Little is known about the exact habitat requirements 
for this species; however, it has been observed within the project area (Map 37) based on general 
locations in herbarium records (personal communication between Aaron Roe, BLM, and Janet 
Guinn, SWCA, October 2011). 
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Threats to Graham’s catseye are poorly defined. Based on the threats to other special status 
plants occurring on similar soils in the project area, they are likely to include direct mortality or 
habitat loss and habitat fragmentation due to oil and gas development, mineral and building 
material development, road development, OHV travel, and grazing. 


3.12.2.1.4 BARNEBY’S CATSEYE  
Barneby’s catseye (Cryptantha barnebyi) is a member of the borage family and a perennial herb 
that is endemic to the Uinta Basin. It is listed as a sensitive species by the State of Utah and the 
BLM. Barneby’s catseye habitat consists of barren white shale knolls of the Green River 
Formation in shadscale, rabbitbrush, sagebrush, and pinyon-juniper communities at elevations 
from 6,000 to 7,900 feet (Natureserve.org 2011; Welsh et al. 2008). Little is known about the 
exact habitat requirements for this species; however, based on project area vegetation and 
elevation, it has the potential to occur. There are currently no known locations of this species 
within the project area,  nor any BLM-identified potential or suitable habitat polygons.   


Threats to the species are poorly defined. Based on the threats to other special status plants 
occurring on similar soils in the project area, they are likely to include direct mortality or habitat 
loss and habitat fragmentation due to oil and gas development, mineral and building material 
development, road development, OHV travel, and grazing. 


3.12.2.1.5 GOODRICH’S BLAZINGSTAR  
Goodrich’s blazingstar (Mentzelia goodrichii), a member of the stickleaf family, is endemic to 
southern Duchesne County, along the escarpment of Willow and Argyle canyons. It is listed as a 
sensitive species by the State of Utah and the BLM. Habitat for this plant consists of steep, 
white, marly calciferous shale of the Green River Formation in scattered limber and pinyon pine, 
Douglas-fir, mountain mahogany, and rabbitbrush communites, at elevations of 8,100 to 8,800 
feet (Utah Native Plant Society 2003–2011). Little is known about the exact habitat requirements 
for this species; however, based on project area vegetation and elevation, it has the potential to 
occur in the project area. There are currently no known locations of this species within the 
project area, nor any BLM-identified potential or suitable habitat polygons.   


Threats to the species are poorly defined. Based on the threats to other special status plants 
occurring on similar soils in the project area, they are likely to include direct mortality or habitat 
loss and habitat fragmentation due to oil and gas development, mineral and building material 
development, road development, OHV travel, and grazing. 


3.12.2.1.6 GOODRICH’S COLUMBINE  
Goodrich’s columbine (Aquilegia scopulorum var. goodrichii), a member of the buttercup 
family, is endemic to Duchesne County. It is listed as a sensitive species by the State of Utah and 
the BLM. Habitat for Goodrich’s columbine consists of Green River shale ridges in association 
with bristlecone pine, limber pine, Salina wildrye, mountain mahogany, pinyon, and Douglas-fir 
communities, at elevations of 7,400 to 9,400 feet (personal communication between Aaron Roe, 
BLM, and Janet Guinn, SWCA, October 2011). Little is known about the exact habitat 
requirements for this species; however, based on project area vegetation and elevation, it has the 
potential to occur. There are currently no known locations of this species within the project area, 
nor any BLM-identified potential or suitable habitat polygons.   
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Threats to the species are poorly defined. Based on the threats to other special status plants 
occurring on similar soils in the project area, they are likely to include direct mortality or habitat 
loss and habitat fragmentation due to oil and gas development, mineral and building material 
development, road development, OHV travel, and grazing.  


3.12.2.1.7 DUCHESNE GREENTHREAD 
The Duchesne greenthread (Thelesperma pubescens var. caespitosum) is a member of the 
sunflower family and is endemic to Duchesne County. It is listed as a sensitive species by the 
State of Utah and the BLM. Habitat consists of white shale slopes and ridges of the Green River 
Formation, at elevations of approximately 5,900 feet (Utah Native Plant Society 2003–2011). 
Little is known about the exact habitat requirements for this species; however, based on project 
area vegetation and elevation, it has the potential to occur. There are currently no known 
locations of this species within the project area, nor any BLM-identified potential or suitable 
habitat polygons.   


Threats to the species are poorly defined. Based on the threats to other special status plants 
occurring on similar soils in the project area, they are likely to include direct mortality or habitat 
loss and habitat fragmentation due to oil and gas development, mineral and building material 
development, road development, OHV travel, and grazing. 


3.12.2.2 SENSITIVE WILDLIFE SPECIES 


3.12.2.2.1 WHITE-TAILED PRAIRIE DOG 
The white-tailed prairie dog (Cynomys leucurus) is a Utah state species of concern and a BLM 
sensitive species. The primary population complexes in Utah are the Cisco Complex in Grand 
County, and the Coyote Basin Complex, part of which is located in the project area. The white-
tailed prairie dog is one of three prairie dog species found in Utah, occurring in the northeastern 
section of the state. The species is also found in parts of Colorado, Wyoming, and Montana. The 
white-tailed prairie dog has been petitioned for listing under the ESA, and the UDWR has also 
placed the white-tailed prairie dog on its latest revision of the Utah Sensitive Species List 
(UDWR 2006b). 


The white-tailed prairie dog is a Utah state species of special concern. Threats to this species 
include historic and current prairie dog control measures (widespread eradication due to its status 
as an agricultural pest); habitat fragmentation and degradation; and the Sylvatic plague, an 
introduced disease that dramatically increases mortality rates within colonies and can result in 
rapid population declines and local extirpations (Parrish et al. 2002). 


Similar to other prairie dogs, white-tailed prairie dogs form colonies and spend much of their 
time in underground burrows, often hibernating during the winter. The white-tailed prairie dog’s 
diet is composed of grasses and bulbs. In turn, the white-tailed prairie dog is the main food 
source of the Utah population of the endangered black-footed ferret, which was reintroduced to 
the Coyote Basin of northeastern Utah in 1998. They are also a major food source for the 
ferruginous hawk. Primary threats to white-tailed prairie dog populations include Sylvatic 
plague, oil and gas exploration and development, habitat fragmentation and degradation, 
recreational target shooting, poisoning, and OHV use (Center for Native Ecosystems 2006; 
UDWR 2003a). 
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Approximately 15,661 acres of prairie dog habitat is located primarily in the northeast portion of 
the project area (BLM 2003). 


3.12.2.2.2 BIG FREE-TAILED BAT 
The big free-tailed bat (Nyctinomops macrotis) is a BLM sensitive species, and is also listed as 
sensitive by the State of Utah due to its limited distribution (UDWR 2000a). This migratory 
species occurs primarily in the southern half of the state and at far north as north-central Utah 
(UDWR 2000a) in rocky and woodland habitats, and roosts in caves, mines, old buildings, and 
rock crevices from 4,297 to 9,200 feet elevation (UDWR 2004). However, the species is known 
to stray to unexpected locations far from its breeding range, and there is evidence that it may 
occur as far north as the Wyoming boundary in eastern Utah (UDWR 2000a): 


Bogan and Cryan (2000) reported a specimen of N. macrotis from 3 miles west of 
Jackson, Teton County, Wyoming, which is approximately 103 miles north of the 
northeast corner of Rich County, Utah. This western Wyoming record may 
represent wandering, but it is also suggestive of the possibility that this species 
occurs throughout eastern Utah in proper habitat. High cliffs, such as this bat uses 
for roosts, are present along many stretches of the Green River in Utah, north 
(upstream) along its course all the way to the Wyoming border, and may provide 
suitable roosts for N. macrotis.  


The wintering habits of big free-tailed bats in Utah are unknown, but it is presumed to migrate 
out of Utah for the winter. Potential habitats in Utah include lowland riparian, desert shrub, and 
montane forests; and high cliffs, which bats may use for roosting, and which occur along the 
Green River. The species has been captured in Utah in desert areas dominated by blackbrush 
(Coleogyne ramosissima), creosote bush (Larrea tridentata), sandsage (Artemisia filifolia), and 
snakeweed (Gutierrezia spp.), and in riparian habitat dominated by mesquite (Prosopis spp.), 
rabbitbrush (Chrysothamnus spp.), salt cedar (Tamarix pentandra), and water willow (Baccharis 
glutinosa) (UDWR 2000a). The primary habitat requirements of all bat species are roosts, forage, 
and water (Luce et al. 2004), which includes portions of the Green River corridor and Nine Mile 
Canyon in the project area. Potential impacts to the species from noise and reduced habitat 
and/or prey availability could occur from well development and associated disturbance in the 
project area. 


Approximately 3,969 acres of potential big free-tailed bat roosting, and 129,279 acres of 
foraging habitat exist in the project area, based on the UDWR species description (2003) and 
vegetation types present in the project area (USGS 2005; discussed in Section 3.13, Vegetation). 
The Rocky Mountain Cliff and Canyon vegetation type is considered big free-tailed bat roosting 
habitat. Foraging habitat includes Colorado Plateau Mixed Low Sagebrush Shrubland, Inter-
mountain Basins Big Sagebrush Shrubland, Inter-mountain Basins Greasewood Flat, Inter-
mountain Basins Mat Saltbush Shrubland, Inter-mountain Basins Mixed Salt Desert Scrub, Inter-
mountain Basins Montane Sagebrush Steppe, Inter-mountain Basins Semi-Desert Shrub Steppe, 
Invasive Southwest Riparian Woodland and Shrubland, Rocky Mountain Montane Dry–Mesic 
Mixed Conifer Forest and Woodland, Rocky Mountain Montane Mixed Conifer Forest and 
Woodland, and Rocky Mountain Lower Montane Riparian Shrubland.  
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3.12.2.2.3 SPOTTED BAT 
The spotted bat (Euderma maculatum) is a BLM sensitive species and is listed as sensitive by the 
state of Utah. It inhabits a wide variety of habitats, including desert shrub, sagebrush-
rabbitbrush, pinyon-juniper woodland, and ponderosa pine and montane forests (UDWR 2000a; 
Luce et al. 2004). In Utah, the species also uses lowland riparian and montane grassland habitats, 
and suitable cliff habitats appear to be necessary for roosting and hibernation sites (UDWR 
2000a). The spotted bat probably occurs throughout Utah, but records from western and extreme 
northern Utah (except for the southwest corner) are not known (UDWR 2000a). However, the 
species is known to be present in all states bordering Utah, including southwestern Wyoming 
(Luce et al. 2004), and it is likely that the species occurs statewide (UDWR 2000a and references 
therein). In Utah, the spotted bat is known to occur in lowland riparian, desert shrub, sagebrush–
rabbitbrush, ponderosa pine forest, montane grassland, and montane forest habitats from 2,700 to 
9,200 feet (UDWR 2000a). Open meadows and riparian areas also appear to be important 
habitats for the species (UDWR 2000a and references therein). All spotted bat occurrences in 
Utah have been found in association with canyons with cracks and fissures; high, bare rock 
walls; and rock ridges close to permanent water (UDWR 2000a). Rocky cliffs near forest 
foraging sites appears to be the preferred habitat for the species, where it is confined to specific 
geologic features that provide small crevices or cliff opening roosting sites within approximately 
25 miles of foraging habitats (Luce et al. 2004). 


Potential threats to the species in the project area include noise, habitat fragmentation, and 
reduction of habitat and/or prey availability. Impacts associated with oil and gas exploration and 
development can put considerable pressure on the species (Luce et al. 2004). Seismic exploration, 
blasting, and road development and associated increases in traffic and access to remote habitats can 
disturb roosting habitat. Livestock grazing can impact the species by reducing habitat for both the 
bat and its preferred prey, noctuid moths, which are obligate users of riparian plant species (Luce et 
al. 2004). The species feeds on moths, grasshoppers, and other insects (Luce et al. 2004), and 
pesticide use is a potential threat to prey abundance and may also cause detrimental effects due to 
accumulation through the species’ diet (Luce et al. 2004). Because of its specialized habitats and 
prey selection, the spotted bat is vulnerable to localized impacts that could reduce or isolate its 
characteristically small, disjunct populations (Luce et al. 2004). In addition, the spotted bat has a 
very low reproductive potential, and once populations are reduced they rebuild very slowly (BLM 
2007). Mortality from drowning in oil reserve pits or other open impoundments of contaminated 
water associated with oil-drilling operations is a potential threat to all bat species (Luce et al. 2004 
and references therein). Such facilities should be covered with netting and maintained to prevent 
access by bats (Luce et al. 2004). Injury during survey activities and collection as scientific 
specimens is also a potential threat (UDWR 2000a).  


Approximately 3,969 acres of potential spotted bat roosting habitat, and 192,832 acres of 
potential foraging habitat exist in the project area, based on the UDWR species description 
(2003) and vegetation types present in the project area (USGS 2005; discussed in Section 3.13, 
Vegetation). The Rocky Mountain Cliff and Canyon vegetation type is considered spotted bat 
roosting habitat. Vegetation types included in foraging habitat include Colorado Plateau Mixed 
Bedrock Canyon and Tableland, Colorado Plateau Mixed Low Sagebrush Shrubland, Colorado 
Plateau Pinyon-Juniper Shrubland, Colorado Plateau Pinyon-Juniper Woodland, Inter-mountain 
Basins Big Sagebrush Shrubland, Inter-mountain Basins Greasewood Flat, Inter-mountain 
Basins Mat Saltbush Shrubland, Inter-mountain Basins Mixed Salt Desert Scrub, Inter-mountain 
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Basins Montane Sagebrush Steppe, Inter-mountain Basins Semi-Desert Shrub Steppe, Invasive 
Southwest Riparian Woodland and Shrubland, Rocky Mountain Cliff and Canyon, Rocky 
Mountain Lower Montane Riparian Shrubland, Rocky Mountain Montane Dry-Mesic Mixed 
Conifer Forest and Woodland, Rocky Mountain Montane Mixed Conifer Forest and Woodland.  


3.12.2.2.4 BURROWING OWL 
The burrowing owl (Athene cunicularia) is a Utah state species of concern because it is less 
abundant than historically documented, and statewide distribution has been greatly reduced 
(UDWR 2011). In Utah, the species is uncommon during summer in suitable habitat throughout 
the state. Habitat includes open grasslands, prairies, sagebrush steppe, desert scrub, and other 
open situations, such as golf courses, cemeteries, and airports. Burrowing owl individuals, nest 
sites, and suitable habitat have been identified within project area boundaries. 


Burrowing owls are tolerant of human activity and have been known to make their homes in cow 
pastures, fields surrounding airports, ranch and farm land, or in close proximity to highways. In 
addition, the owls are prey for larger raptors, foxes, and coyotes. It eats mainly terrestrial 
invertebrates, but also consumes a variety of small vertebrates, including small mammals, birds, 
frogs, toads, lizards, and snakes. The nest is in a mammal burrow, usually that of a prairie dog, 
ground squirrel, or badger; if a mammal burrow is not available the owls will sometimes 
excavate their own nest burrow (Kaufman 1996; UDWR 2002a). Degradation of habitat and the 
decline of prairie dog species across the western United States are the primary threats to healthy 
burrowing owl populations. Urban sprawl, conversion of prairie land, road collisions, and 
exposure to insecticides and other harmful chemicals have negatively impacted owl populations 
(Sheffield 1997; James et al. 1990; UDWR 2003b).  


Four known burrowing owl nests are located primarily in the northern portion of the project area, 
as are approximately 15,661 acres of prairie dog habitat, which is suitable habitat for burrowing 
owl (BLM 2003). 


3.12.2.2.5 FERRUGINOUS HAWK 
The ferruginous hawk (Buteo regalis) is a Utah state species of concern, a bird of conservation 
concern, and a Partner in Flight species. Population numbers are declining across the species’ 
range, and some small, local populations have disappeared in recent years. Primary threats to the 
species include loss of prey base, removal of nesting trees, and excessive human disturbance 
during the breeding season (Parrish et al. 2002; UDWR 2003a). 


The life history of the species is poorly understood; however, density and productivity of 
ferruginous hawk populations have been found to be closely associated with cycles of prey 
abundance (Dechant et al. 1999). The nesting and overwintering dynamics of the species within 
Utah are also largely unknown (UDWR 2003a). 


Ferruginous hawks are extremely sensitive to human disturbance, especially during courtship and 
incubation periods (Parrish et al. 2002). The primary threats to ferruginous hawk nest 
productivity and population viability include the human disturbance inherent in mining, gas and 
oil development; removal of nesting trees; conversion of shrubland habitats to agriculture; and 
prey base reduction associated with degradation of shrubland habitat. Disturbance to nest sites by 
OHV use and other recreational activities is also an important threat (Parrish et al. 2002; UDWR 
2003a). 
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In Utah, the ferruginous hawk nests at the edge of juniper habitat, open desert, and grassland 
habitat in the western, northeastern, and southeastern portions of the state. They have 
experienced a decline across much of their range and have been extirpated from some of their 
former breeding grounds in Utah. The ferruginous hawk eats prairie dogs and other rodents 
(UDWR 2002a). 


A total of 57 ferruginous hawk nests have been documented in the project area (BLM 2006f, 
SWCA 2006, UDWR 2006c), with 13,862 acres within 1/2 mile of a nest site. In addition, 
approximately 146,294 acres of potential ferruginous hawk foraging habitat exists in the project 
area, based on the UDWR species description (2003) and vegetation types present in the project 
area (USGS 2005; discussed in Section 3.13, Vegetation). Vegetation types that are considered 
foraging habitat include Agriculture, Colorado Plateau Mixed Low Sagebrush Shrubland, 
Colorado Plateau Pinyon-Juniper Shrubland, Inter-mountain Basins Big Sagebrush Shrubland, 
Inter-Mountain Basins Greasewood Flat, Inter-mountain Basins Mat Saltbush Shrubland, Inter-
Mountain Basins Mixed Salt Desert Scrub, Inter-mountain Basins Montane Sagebrush Steppe, 
Inter-Mountain Basins Semi-Desert Grassland, Inter-mountain Basins Semi-Desert Shrub 
Steppe, Invasive Annual Grassland, Rocky Mountain Alpine-Montane Wet Meadow, and 
Southern Rocky Mountain Montane-Subalpine Grassland. 


3.12.2.2.6 BALD EAGLE 
The bald eagle (Haliaeetus leucocephalus) was formerly listed as threatened in the lower 48 
states under the ESA, and was delisted on July 9, 2007 (USFWS 2007d). The species is protected 
under the Bald Eagle and Golden Eagle Protection Act (Eagle Act of 1940) and the Migratory 
Bird Treaty Act (MBTA). Threats to the bald eagle identified in its recovery plan (USFWS 1983) 
include loss of breeding and wintering habitat, human disturbance leading to breeding failure, the 
effects of organo-chlorine compounds (direct mortality and thin eggshells, which prevent 
successful hatching), as well as shooting, poisoning, electrocution, and trapping.  


In Utah, bald eagles primarily nest in cottonwood-dominated riparian areas. Individuals nest in 
large trees or snags with sturdy branches in areas that provide adequate food (fish and carrion) 
and access to open water. During non-breeding periods, especially during winter, bald eagles are 
relatively social and roost communally in sheltered stands of trees. Wintering areas are 
commonly associated with open water, though other habitats can be used if food resources such 
as rabbit or deer carrion are readily available. In the lower 48 states, bald eagles generally avoid 
areas with nearby human activity and development. Despite the recovery of bald eagle 
populations in recent decades, only nine nest sites were known in Utah as of 2007 (USFWS 
2007d). 


Suitable nesting and roosting habitat occurs along the eastern edge of the project area in the 
Green River riparian corridor. Aerial surveys conducted by the BLM in 2005 documented 11 
roosting sites within project area boundaries, for a total of 4,230 acres within 1/2 mile of known 
roosting sites. Additionally, 1,698 acres of potential roosting and/or nesting (riparian) habitat 
exists within the project area, and bald eagles have been observed using the winter roosts. 
Although suitable bald eagle nesting, roosting, and foraging habitat exists in the Green River 
corridor adjacent to the project area (UDWR 2002a), no nests are known in the area. 
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3.12.2.2.7 SHORT-EARED OWL 
The short-eared owl (Asio flammeus) is a Utah state species of special concern. The primary 
threat to the species is conversion of large, open grassland and shrubland habitats to agriculture. 
Habitat conversion typically leads to declines in vole and other small mammal populations that 
short-eared owls depend upon as their primary food source (Dechant et al. 1999). The species 
breeds in the northern half of Utah, mostly in the northwestern portion of the state, but occurs 
throughout Utah during non-breeding periods (UDWR 2003 and references therein). The species 
is less common in eastern Utah. However, local breeding status can be difficult to assess due to 
the species’ tendency to breed opportunistically in response to high rodent densities (UDWR 
2003b). Nevertheless, there is some concern that short-eared owl populations are declining, and 
dramatic population decline has been noted along the Wasatch Front (UDWR 2003b and 
references therein). 


The short-eared owl is a medium-sized owl that frequently flies during daylight, especially at dusk 
and dawn, as it forages for rodents. This owl is usually found in grasslands, shrublands, and other 
open habitats. It is nomadic, often choosing a new breeding site each year, depending on local 
rodent densities. The breeding range covers the northern half of the United States and all of Canada 
(Ehrlich et al. 1988). In winter, some birds migrate as far south as southern Mexico, though many 
remain in the vicinity of their breeding grounds as year-round residents. This owl nests beginning 
in April on the ground in a small depression excavated by the female (Ehrlich et al. 1988). 


Vegetation types that are considered potential wintering habitat include Agriculture, Colorado 
Plateau Mixed Low Sagebrush Shrubland, Colorado Plateau Pinyon-Juniper Shrubland, Inter-
mountain Basins Big Sagebrush Shrubland, Inter-mountain Basins Greasewood Flat, Inter-
mountain Basins Mat Saltbush Shrubland, Inter-mountain Basins Mixed Salt Desert Scrub, Inter-
mountain Basins Montane Sagebrush Steppe, Inter-mountain Basins Semi-Desert Grassland, 
Inter-mountain Basins Semi-Desert Shrub Steppe, Invasive Annual Grassland, Rocky Mountain 
Alpine-Montane Wet Meadow, and Southern Rocky Mountain Montane-Subalpine Grassland. 
Approximately 146,294 acres of potential wintering habitat exists for this species in the project 
area. This calculation is based on the UDWR species description (2002b) and vegetation types 
present in the project area (USGS 2005; discussed in Section 3.13, Vegetation). 


3.12.2.2.8 LEWIS’S WOODPECKER 
The Lewis’s woodpecker (Melanerpes lewis) is listed as a BLM sensitive species because of its 
limited distribution within the state and recent range-wide decreases in population size. This 
woodpecker is a permanent resident to western North America and, in Utah, is found primarily in 
the riparian habitats of the Uinta Basin and along the Green River. In Utah, the species is 
widespread, but is an uncommon nester along the Green River. Breeding by this species has been 
observed in Ouray and Uintah counties, and along Pariette Wash (Kingery 1998, UNHP 2002). 
The species’ occurs in pine forests, riparian areas, and pinyon-juniper woodlands. Breeding from 
mid-May through mid-August occurs in ponderosa pine and cottonwood woodlands in stream 
bottoms and farm areas. In Utah, the species inhabits agricultural lands and urban parks, montane 
and desert riparian woodlands, and submontane shrub habitats. This woodpecker usually feeds 
on flying insects in open areas interspersed with trees in the spring and summer. It feeds 
primarily on fruits and nuts in the fall and winter. It is adversely affected by loss of habitat from 
water development and agricultural practices, and may be increasingly affected by competition 
for nest cavities from non-native bird species (UDWR 2011). 
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Approximately 41,529 acres of Lewis’s woodpecker habitat exists in the project area, based on 
the UDWR species description (2003) and vegetation types present in the project area (USGS 
2005; discussed in Section 3.13, Vegetation). Vegetation types that are considered Lewis’s 
woodpecker habitat include Agriculture, Colorado Plateau Pinyon-Juniper Shrubland, Colorado 
Plateau Pinyon-Juniper Woodland, Rocky Mountain Gambel Oak-Mixed Montane Shrubland, 
Rocky Mountain Lower Montane Riparian Shrubland, and Rocky Mountain Montane Dry-Mesic 
Mixed Conifer Forest and Woodland. 


3.12.2.2.9 MOUNTAIN PLOVER 
In addition to being listed as a BLM sensitive species, the mountain plover (Charadrius 
montanus) is listed as a Utah Partners in Flight (UPIF) priority species (Parrish et al. 2002), and 
a Utah Natural Heritage Program Critically Imperiled S1 species (UDWR 2010). The species is 
also listed as a bird of conservation concern for the USFWS Mountain-Prairie Region (USFWS 
2008). Mountain plover was originally proposed as threatened under the ESA in 1999, but the 
proposal was withdrawn in 2003. The proposed rule for listing was reinstated in 2010, and it was 
determined that the species does not warrant protection under the ESA in May 2011 (USFWS 
2011c). The principal threat to mountain plovers in Utah is loss of habitat due to oil and gas 
development (UDWR 2011). 
Most of the mountain plover breeding range is in Colorado, Montana, and Wyoming. However, 
one known breeding population exists in Utah on Myton Bench in Duchesne County. In Utah, 
individuals in this population have shown consistent site fidelity, returning to the same breeding 
site year after year (Manning and White 2001). However, the population is suspected to have 
greatly declined in recent years, with no new breeding bird sightings since 2002 (UDWR 2011).  


In the project area, approximately 22,500 acres have been identified as known mountain plover 
breeding habitat. Utah mountain plovers tend to differ in habitat choice from the traditional 
shortgrass prairie habitat generally associated with the species, preferring instead a shrub-steppe 
habitat type. Breeding birds in this region are found among white-tailed prairie dogs (Cynomys 
leucurus) and near roadways or oil well pads (Manning and White 2001).  


3.12.2.3 SENSITIVE FISH SPECIES 
The three sensitive fish species described below do not occur in the project area. However, water 
withdrawals from the Green River basin and increased sedimentation resulting from road and 
well-pad construction could affect water levels and quality in the Green River and other potential 
fish habitat within the Uinta Basin (UDWaR 1999). 


3.12.2.3.1 ROUNDTAIL CHUB  
The roundtail chub (Gila robusta) is a fairly large minnow native to the Colorado River system 
of the western United States. The species prefers large rivers, and is most often found in murky 
pools near strong currents in the mainstem Colorado River, and in the Colorado River’s large 
tributaries. Although locally common in places, roundtail chub have been reduced in numbers 
and distribution due to flow alteration and the introduction of exotic fishes. Consequently, the 
roundtail chub is included on the Utah Sensitive Species List (UDWR 2011a). 
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Roundtail chub eat terrestrial and aquatic insects, mollusks, other invertebrates, fishes, and algae. 
The species spawns over areas with gravel substrate during the spring and summer. Eggs are 
fertilized in the water, and then drop to the bottom where they adhere to the substrate until 
hatching about 4–7 days later (UDWR 2011a). 


3.12.2.3.2 FLANNELMOUTH SUCKER 
The flannelmouth sucker (Catostomus latipinnis) is native to the Colorado River system of the 
western United States and northern Mexico. In Utah, the species occurs in the mainstem 
Colorado River, as well as in many of the Colorado River’s large tributaries. Flannelmouth 
suckers are usually absent from impoundments. In recent times, Utah flannelmouth sucker 
populations have been reduced in both numbers and distribution, primarily due to flow alteration, 
habitat loss/alteration, and the introduction of nonnative fishes. Consequently, the species is 
included on the Utah Sensitive Species List (UDWR 2011a). 


Flannelmouth suckers are benthic (bottom-dwelling) fish that primarily eat algae, although 
invertebrates and many types of plant matter are also consumed. The species spawns in streams 
over gravelly areas during the spring and early summer. Flannelmouth suckers prefer large 
rivers, where they are often found in deep pools of slow-flowing, low-gradient reaches (UDWR 
2011a). 


3.12.2.3.3 BLUEHEAD SUCKER 
The bluehead sucker (Catostomus discobolus) is native to parts of Arizona, Idaho, New Mexico, 
Utah, and Wyoming. Specifically, the species occurs in the upper Colorado River system, the 
Snake River system, and the Lake Bonneville basin. In Utah, bluehead suckers have been 
reduced in numbers and distribution due to flow alteration, habitat loss/alteration, and the 
introduction of nonnative fishes. Consequently, the bluehead sucker is included on the Utah 
Sensitive Species List (UDWR 2011a). 


The bluehead sucker is a benthic (bottom-dwelling) species with a mouth modified to scrape 
algae (the primary food of the bluehead sucker) from the surface of rocks. Members of the 
species spawn in streams during the spring and summer. Fast-flowing water in high-gradient 
reaches of mountain rivers are considered important habitats for bluehead sucker (UDWR 
2011a). 


3.12.3 OTHER SPECIAL STATUS SPECIES 


3.12.3.1 RAPTORS 
There are a number of raptor species with the potential to occur in the project area. Several of 
these species are protected under the MBTA, which is discussed below in Section 3.12.3.2, 
Migratory Birds. Special habitat needs for raptor species include the protection of nest sites, 
foraging areas, and roosting or resting sites. Half-mile buffer zones, with the exception of a 1-
mile buffer zone for peregrine falcon, are recommended around raptor nest sites during the early 
spring and summer, when raptors are raising their young. Electrocution from power lines and 
mortality due to environmental contaminants continue to threaten some raptor species in the 
project area. 
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Biologists from the BLM, the UDWR, and SWCA have identified 156 raptor nests in the project 
area. These include nests for burrowing owl (Speotyto cunicularia), ferruginous hawk (Buteo 
regalis), golden eagle (Aquila chrysaetos), kestrel (Falco sparvarius), prairie falcon (Falco 
mexicanus), red-tailed hawk (Buteo jamaicensis), and unknown buteo (Buteo spp.). The majority 
of nests were found in the northern half of the project area; specific nest locations are not 
mapped in this document to ensure the integrity of the nests and safety of their inhabitants. 
Assuming that 1/2 mile constitutes the area around each single nest, the sum of these buffered 
nesting areas totals 37,900 acres across the project area. There are currently 129 miles of roads 
within 1/2 mile of raptor nests in the project area.  


Other raptor species with potential to occur in the project area are Cooper’s hawk (Accipiter 
cooperi), the great horned owl (Bubo virginianus), the northern harrier (Circus cyaneus), the 
peregrine falcon (Falco peregrinus), the rough-legged hawk (Buteo lagopus), Swainson’s hawk 
(Buteo swainsoni), and the turkey vulture (Cathartes aura). 


3.12.3.1.1 GOLDEN EAGLE 
The golden eagle (Aquila chrysaetos) is protected by the Bald Eagle and Golden Eagle 
Protection Act and the MBTA. This species ranges throughout western North America in open, 
mountainous county, and is quite common in Utah (UDWR 2007). The breeding season occurs 
from late February to March, with nests constructed on cliffs or in large trees (UDWR 2007). 
The species is sensitive to disturbance to its nesting area; nests are usually a minimum of 1/2 
mile apart, and average territory size is approximately 20–55 square miles (NatureServe 2007). 
The species primarily eats rabbits, marmots, and ground squirrels, but may also eat insects, 
snakes, birds, juvenile ungulates, and carrion (NatureServe 2007). A positive correlation between 
breeding success and jackrabbit abundance has been reported in Utah (NatureServe 2007).  


Suitable nesting and roosting habitat occurs along the eastern edge of the project area in the 
Green River riparian corridor. A total of 30 golden eagle nests have been documented in the 
project area (BLM 2006f, UDWR 2006c), with 11,690 acres within 1/2 mile of a nest site.  


3.12.3.1.2 PEREGRINE FALCON 
The peregrine falcon (Falco peregrinus) is listed as a Utah Natural Heritage Program Species of 
Conservation Concern, and is protected by the MBTA. The species was formerly listed as 
threatened in the lower 48 states under the ESA, and was de-listed in 1999 (Federal Register 
Notice, Vol. 64, No. 164, August 25, 1999). Threats to the peregrine falcon include loss of 
wetland habitat of primary prey, the effects of organo-chlorine compounds (direct mortality and 
thin eggshells, which prevent successful hatching), as well as shooting, poisoning, and trapping 
(NatureServe 2007). The population in North America suffered tremendous losses leading to the 
peregrine’s listing as an endangered species primarily because of pesticide contamination 
(especially DDT). 


The peregrine falcon is found all over the world. This species is still relatively uncommon in 
Utah; however, it has become more abundant throughout its range in recent years (UDWR 2007). 
It inhabits narrow canyons and mountains and open areas, and is frequently found near bodies of 
water preying upon water birds. Its prey throughout the West includes a variety of birds and bats, 
which are captured in flight (UDWR 2007). Peregrines primarily nest on cliff ledges, where they 
scrape a bowl-shaped nest in the substrate.  
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Suitable nesting and roosting habitat for peregrine falcons occurs along the eastern and southern 
edges of the project area in the Green River riparian corridor. Impacts to this species are 
analyzed along with other raptors in Section 3.12.3.1, Raptors. 


3.12.3.2 MIGRATORY BIRDS  
The MBTA (16 U.S.C. 703–712) prohibits killing migratory birds (including raptors) or destroying 
their nests and eggs without a permit. This statute applies to all migratory birds in the U.S. with the 
exception of a few exotic species, such as the European starling and house sparrow. Executive 
Order 13186 directs federal agencies taking actions that are likely to have a measurable adverse 
effect on migratory birds to undertake a number of procedures in support of the MBTA. To comply 
with this order, federal agencies must ensure that environmental analyses required by NEPA 
evaluate the effects of plans and actions on migratory birds, with emphasis on species of concern. 


There are a variety of neotropical, wading and waterfowl, and other migratory birds with the 
potential to occur in the project area. Potential occurrence is based on habitat (vegetation) types 
occurring across the project area (Table 3-26) and the bird species that tend to use these habitat 
types (most species use more than one habitat [UDWR 2003a]). The total acreage of migratory 
bird habitat, 206,826 acres, is the sum of the acreages of each relevant habitat type within the 
project area. Migrating birds often have special habitat needs. The UDWR (2002b) has identified 
that many migrants rely on riparian corridors for nesting and migration purposes in arid country. 
The project area includes 1,698 acres of riparian habitat, primarily along the Green River and in the 
Pariette Wetlands. 


Table 3-26. Acres and Percentage of Unfavorable Migratory Bird Habitat in the Project 
Area Due to Existing Roads 


Habitat 
(Vegetation) 


Type 


Associated Migratory Bird 
Species 


Acres in 
Project 


Area 


Acres Unfavorable 
Habitat in Project 


Area Due to 
Existing Roads 


Percentage 
Unfavorable Habitat 
in Project Area Due 
to Existing Roads 


Scrub/Shrub Black-chinned hummingbird, 
black-throated gray warbler1, 2, 
black-throated sparrow, 
Brewer’s sparrow2, common 
raven, gray flycatcher, green-
tailed towhee, horned lark, 
loggerhead shrike2, mountain 
plover2, sage sparrow1, 2, sage 
thrasher, Virginia’s warbler1, 2 


119,091 73,910 62% 


Evergreen 
Forest  


Black-throated gray warbler1, 2, 
black-chinned hummingbird, 
Brewer’s sparrow2, broad-
tailed hummingbird2, common 
raven, gray flycatcher, 
Virginia’s warbler1, 2  


30,430 14,883 49% 
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Table 3-26. Acres and Percentage of Unfavorable Migratory Bird Habitat in the Project 
Area Due to Existing Roads 


Habitat 
(Vegetation) 


Type 


Associated Migratory Bird 
Species 


Acres in 
Project 


Area 


Acres Unfavorable 
Habitat in Project 


Area Due to 
Existing Roads 


Percentage 
Unfavorable Habitat 
in Project Area Due 
to Existing Roads 


Barren Lands Common raven, horned lark 29,659 14,088 47% 
Grasslands/ 
Herbaceous 


Brewer’s sparrow2, common 
raven, gray flycatcher, green-
tailed towhee, horned lark, 
loggerhead shrike2, mountain 
plover2, sage sparrow1, 2, sage 
thrasher, vesper sparrow, 
western kingbird 


14,562 9,357 64% 


Woody 
Wetland and 
Open Water 


American white pelican, 
Brewer’s sparrow2, black-
chinned hummingbird, black-
necked stilt, broad-tailed 
hummingbird2, Canada goose, 
cinnamon teal, common 
raven, egret, gadwall, heron, 
horned lark, loggerhead 
shrike2, mallard, pintail, sage 
sparrow1, 2, sandhill crane, 
sandpiper, white-faced Ibis, 
yellow-breasted chat  


8,031 5,184 65% 


Disturbed and 
Agricultural 
Land 


Broad-tailed hummingbird2, 
loggerhead shrike2, black-
chinned hummingbird, 
common raven, horned lark, 
house finch, vesper sparrow, 
western kingbird, sandhill 
crane 


5,053 3,689 73% 


Total  206,826 121,111 59% 
1Birds of Conservation Concern (BCC) species. 
2Partners in Flight (PIF) species. 


Common neotropical migrants and other small bird species with potential to occur in the project 
area include the black-chinned hummingbird (Archilochus alexandri), black-throated sparrow 
(Amphispiza bilineata), Brewer’s sparrow (Spizella breweri), common raven (Corvus corax), 
gray flycatcher (Empidonax wrightii), green-tailed towhee (Chlorura chlorura), horned lark 
(Eremophila alpestris), house finch (Carpodacus mexicanus), loggerhead shrike (Lanius 
ludovicianus), sage sparrow (Amphispiza belli), sage thrasher (Oreoscoptes montanus), vesper 
sparrow (Poocetes gramineus), western kingbird (Tyrannus verticalis), and yellow-breasted chat 
(Icteria virens). 


Because of the arid climate of the Uinta Basin, migration routes are often associated with 
riparian corridors and wetland or lake stopover areas. The most important waterfowl habitats 
within the project area are the Green River riparian corridor and the Pariette Wetlands. The 
Canada goose (Branta canadensis), Cinnamon teal (Anas cyanoptera), gadwall (Anas strepera), 
Mallard (Anas platyrhynchos), and pintail are the most common waterfowl species observed in 
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these areas. Black-necked stilts (Himantopus mexicanus), egrets (Egretta spp.), herons (Ardea 
spp.), and various sandpipers are the more common wading birds seen. Other kinds of birds less 
frequently observed are American white pelican (Pelacanus erythrorhynchos), American bittern 
(Botaurus lentiginosus), Sandhill crane (Grus canadensis), and white-faced ibis (Plegadis chihi). 


The USFWS has identified Birds of Conservation Concern (BCC) that occur in various bird 
conservation regions (BCRs) throughout North America (USFWS 2002e). Partners in Flight, a 
cooperative effort between federal, state, and local governments, conservation groups, industry, 
and academics, has developed Bird Conservation Plans (BCPs) for a variety of migratory bird 
species identified in North America and the neotropics. The BCC and PIF species are noted in 
Table 3-26. 


For most migratory birds, road noise causes disturbance that can lead to various detrimental 
effects (Forman et al. 2003). Various studies have attempted to determine the distance to which 
various species are affected by road disturbance. Clark and Karr (1979) found that red-winged 
blackbird and horned lark populations in croplands were half as large at a distance of 1,000 feet 
from county roads than at 1,600 feet from the same roads. Other studies of populations near 
roads with varied widths and traffic levels found behavioral effects up to 9,200 feet away 
(Forman et al. 2003). It is assumed that if birds avoid the buffer areas around roads—which in 
some cases might otherwise be considered high-quality habitat—their densities increase in areas 
away from roads, causing increased competition for resources. 


A spatial analysis was conducted to approximate the current acreage of affected migratory bird 
habitat due to the ecological effects of roads. For this analysis, the potential area of impact 
consisted of a 1,300-foot buffer along each side of all existing roads. This buffer distance is an 
average based on applicable literature (Clark and Karr 1979; Donovan et al. 1995; Forman et al. 
2003) and was applied to all potential migratory bird habitats (206,826 acres) in the project area. 
Total acreages of unfavorable habitat (due to fragmentation) were calculated for each vegetation 
type occurring within the project area, and for the relevant bird species associated with those 
vegetation types. There are 560 miles of existing roads affecting 121,111 acres (59%) of 
migratory bird species habitat in the project area. Table 3-26, above, details the acres and 
percentages of unfavorable habitat due to existing roads for each species within the project area. 


3.13 VEGETATION 


3.13.1 REGIONAL OVERVIEW 
Vegetation in the project area provides direct economic benefits such as livestock grazing, as 
well as indirect benefits such as wildlife cover, browse, and nesting habitat for a variety of 
wildlife species. Vegetation also functions in the hydrologic cycle as a dynamic interface 
between the soil and atmosphere. It intercepts precipitation, retards overland flow, retains soil 
water and nutrients (root absorption), and transports water and nutrients back to the atmosphere 
via stems and leaves (evapotranspiration). Vegetation also has aesthetic value and enhances the 
scenic vistas within the project area. 


The State of Utah is divided into five major ecoregions determined by geographic and climatic 
similarity. The project area occurs entirely within the Colorado Plateau ecological province. 
Vegetation across the project area ranges from desert shrub to conifer forest. The distribution of 
vegetation types in the project area is primarily influenced by soil type, elevation, precipitation, 
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and topography, but also by land management activities. Descriptions of the identified vegetation 
types, including their associated plant species and general locations within the project area, are 
provided below. The described vegetation associations are intermixed throughout the project area 
(Map 27). 


Land cover vegetation type descriptions and maps were derived from the Southwest Regional 
Gap Analysis Project (SWReGAP) (USGS 2005). SWReGAP has produced a seamless land 
cover map for the Southwest Region, which was used to assess the vegetation in the project area. 
Although SWReGAP data are available at a relatively coarse scale (30-m pixels), they allow a 
complete assessment of the impacts of each alternative across the entire project area at a level of 
analysis appropriate to this programmatic EIS. 


3.13.2 VEGETATION TYPES 
Twenty-five National Land Cover Description (NLCD) vegetation types are present in the 
project area (Table 3-27). Detailed descriptions of these vegetation types, including species 
associated with them, are available online from the SWReGAP website at 
http://ftp.nr.usu.edu/swgap/data/atool/files/swgap_legend_desc.pdf (USGS 2005). These 25 
vegetation types can be grouped into nine approximate National Land Cover Classes within the 
project area (see Table 3-27 and Map 27). In order of abundance, they are Scrub/Shrub, 
Evergreen Forest, Barren Lands, Grasslands/Herbaceous, Woody Wetland, Disturbed and 
Agricultural Land, Other, Developed, and Emergent Herbaceous Wetland. All descriptions 
below are derived from the SWReGAP Land Cover Descriptions (USGS 2005). 


Table 3-27. Acres of National Land Cover Description Vegetation Types in the Project Area 
National Land  
Cover Class National Land Cover Description Acres in  


Project Area 


Scrub/Shrub 


Colorado Plateau Mixed Low Sagebrush Shrubland 56,632 
Colorado Plateau Pinyon-Juniper Shrubland 9,718 
Inter-mountain Basins Big Sagebrush Shrubland 13,242 
Inter-mountain Basins Mat Saltbush Shrubland 1,054 
Inter-mountain Basins Mixed Salt Desert Scrub 38,440 
Rocky Mountain Gambel Oak–Mixed Montane Shrubland 5 


Total Scrub/Shrub 119,091 
(58%) 


Evergreen Forest 


Colorado Plateau Pinyon-Juniper Woodland 30,103 
Rocky Mountain Montane Dry-Mesic Mixed Conifer Forest and 
Woodland 288 
Rocky Mountain Montane Mesic Mixed Conifer Forest and 
Woodland 40 


Total Evergreen Forest 30,431 
(15%) 
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Table 3-27. Acres of National Land Cover Description Vegetation Types in the Project Area 
National Land  
Cover Class National Land Cover Description Acres in  


Project Area 


Barren Lands 
Colorado Plateau Mixed Bedrock Canyon and Tableland 23,732 
Rocky Mountain Cliff, Canyon, and Massive Bedrock  3,969 
Inter-mountain Basins Shale Badland  1,958 


Total Barren Lands 29,659 
(13%) 


Grasslands/ 
Herbaceous 


Inter-mountain Basins Semi-Desert Shrub Steppe  10,297 
Inter-mountain Basins Semi-Desert Grassland 2,024 
Inter-mountain Basins Montane Sagebrush Steppe  1,439 
Southern Rocky Mountain Montane-Subalpine Grassland 802 


Total Grasslands/Herbaceous 14,562 
(7%) 


Woody Wetland 
Inter-mountain Basins Greasewood Flat 6,149 
Rocky Mountain Lower Montane Riparian Woodland and 
Shrubland 1,212 


Total Woody Wetland 7,361 
(3.6%) 


Disturbed and 
Agricultural Land 


Disturbed Oil Well 25 
Invasive Annual Grassland 4,373 
Invasive Southwest Riparian Woodland and Shrubland 486 
Agriculture 163 


Total Disturbed and Agricultural Land 5,047 
(2.4%) 


Other Open Water  667 
(0.3%) 


Developed Developed, Open Space-Low Intensity 6 
(<0.1%) 


Emergent 
Herbaceous Wetland 


Rocky Mountain Alpine–Montane Wet Meadow 3 
(<0.1%) 


 


3.13.2.1 SCRUB/SHRUB 
The Scrub/Shrub class accounts for more than half of the vegetation (58%) in the project area, 
and totals approximately 119,091 acres. Areas supporting scrub/shrub vegetation receive low 
annual precipitation (8–20 inches), which results in very little moisture available for plant 
growth. Elevations range from 4,800 to 6,000 feet. Soils are often very saline or alkaline and 
vary in moisture availability from drier, well drained areas to areas where the water table is near 
the surface (MacMahon 1988). In the project area, dominant shrub species include basin big 
sagebrush (Artemisia tridentata ssp. tridentata), Wyoming big sagebrush (Artemisia tridentata 
ssp. wyomingensis), black sagebrush (Artemisia nova), Bigelow sage (Artemisia bigelovii), 
antelope bitterbrush (Purshia tridentata), shadscale (Atriplex confertifolia), rabbitbrush 
(Chrysothamnus viscidiflorus and Ericameria nauseosa), horsebrush (Tetradymia spp.), and 
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sagewort (Artemisia frigida). These habitats may be codominated by semiarid grasses, including 
Indian ricegrass (Achnatherum hymenoides), threeawn (Aristida purpurea), blue grama 
(Bouteloua gracilis), needle-and-thread (Hesperostipa comata), sandberg bluegrass (Poa 
secunda), and bluebunch wheatgrass (Pseudoroegneria spicata). Dominant tree species include 
pinyon pine (Pinus edulis), Utah juniper (Juniperus osteosperma), and/or Rocky Mountain 
juniper (Juniperus scopulorum). At higher elevations, associated species may include sagebrush 
(Artemisia spp.), greenleaf manzanita (Arctostaphylos patla), mountain mahogany (Cercocarpus 
spp.), and Gambel oak (Quercus gambelii). The six scrub/shrub vegetation types that occur in the 
project area (see Table 3-27) are described below. 


3.13.2.1.1 COLORADO PLATEAU MIXED LOW SAGEBRUSH SHRUBLAND 
This ecological system also occurs in the Colorado Plateau, Tavaputs Plateau, and Uinta Basin in 
canyons, gravelly draws, hilltops, and dry flats at elevations generally below 6,000 feet. Soils are 
often rocky, shallow, and alkaline. These shrublands and steppe habitats are dominated by 
sagebrush and semiarid grasses, and they are the most prevalent vegetation cover classes in the 
project area, covering approximately 56,632 acres, or one quarter, of the project area. 


3.13.2.1.2 COLORADO PLATEAU PINYON-JUNIPER SHRUBLAND 
This ecological system occurs in dry mountains and foothills of the Colorado Plateau region 
including from the Western Slope of Colorado to the Wasatch Range. It is typically found at 
lower elevations ranging from 5,000 to 8,000 feet. This vegetation cover type covers 9,718 acres 
within the project area, and it occurs at higher elevations than Great Basin Pinyon-Juniper 
Woodland. 


3.13.2.1.3 INTER-MOUNTAIN BASINS BIG SAGEBRUSH SHRUBLAND 
This ecological system occurs throughout much of the western U.S., typically at elevations 
between 5,000 and 7,500 feet in broad basins between mountain ranges, plains, and foothills. 
Soils are typically deep, well drained, and non-saline. The Inter-mountain Basins Big Sagebrush 
Shrubland type covers 13,242 acres within the project area. 


3.13.2.1.4 INTER-MOUNTAIN BASINS MAT SALTBUSH SHRUBLAND 
This ecological system occurs on gentle slopes and rolling plains on Mancos Shale in the 
northern Colorado Plateau and Uinta Basin and on arid, wind-swept basins and plains across 
parts of Wyoming. Substrates are shallow, typically saline, alkaline, fine-textured soils. These 
landscapes typically support dwarf shrublands composed of relatively pure stands of shadscale. 
The Inter-mountain Basins Mat Saltbush Shrubland type covers 1,054 acres within the project 
area. 


3.13.2.1.5 INTER-MOUNTAIN BASINS MIXED SALT DESERT SCRUB 
This widespread shrub-steppe system is dominated by perennial grasses and forbs and occurs 
throughout much of the northern Great Basin and Wyoming. Soils are typically deep and 
nonsaline, often with a microphytic crust. Shrubs may increase following heavy grazing and/or 
with fire suppression. There are 38,440 acres of the Inter-mountain Basins Mixed Salt Desert 
Scrub type within the project area. 
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3.13.2.1.6 ROCKY MOUNTAIN GAMBEL OAK–MIXED MONTANE SHRUBLAND 
These shrublands are most commonly found along dry foothills and low mountain slopes in the 
Colorado Plateau including the Uinta and Wasatch ranges from approximately 6,500 to 9,500 
feet in elevation, and are often situated above pinyon-juniper woodlands. The vegetation is 
typically dominated by Gambel oak alone or codominant with serviceberry (Amelanchier spp.), 
big sagebrush, and mountain mahogany. Only five acres are classified as Rocky Mountain 
Gambel Oak–Mixed Montane Shrubland in the project area. 


3.13.2.2 EVERGREEN FOREST 
The Evergreen Forest class accounts for 30,431 acres (15%) of the vegetation in the project area. 
This vegetation class occurs where rainfall averages less than 30 inches per year (15–24 inches), 
with summer “monsoons” during the growing season contributing substantial moisture. 
Dominant tree species include pinyon pine, Utah juniper and/or Rocky Mountain juniper, 
Douglas fir (Pseudotsuga menziesii), white fir (Abies concolor), Engelmann spruce (Picea 
engelmannii), blue spruce (Picea pungens), ponderosa pine (Pinus ponderosa), and quaking 
aspen (Populus tremuloides). The variable understory may be dominated by desert shrubs, cold 
deciduous shrubs, graminoids, or it may be absent. Associated species include manzanita, 
kinnikinnick (Arctostaphylos uva-ursi), Oregon grape (Mahonia repens), big sagebrush, 
mountain mahogany, bitterbrush (Purshia spp.), Gambel oak, Utah snowberry (Symphoricarpos 
oreophilus), Oregon boxleaf (Paxistima myrsinites), Rocky Mountain maple (Acer glabrum), 
bigtooth maple (Acer grandidentatum), water birch (Betula occidentalis), ninebark (Physocarpus 
malvaceus), and huckleberry (Vaccinium spp.). Graminoid and forb species include blue grama, 
fringed brome (Bromus ciliatus), Geyer’s sedge (Carex geyeri), Ross’ sedge (Carex rossii), 
bluebunch wheatgrass, sweet cicely (Osmorhiza berteroi), and meadow-rue (Thalictrum spp.). 
The three evergreen forest vegetation types that occur in the project area (see Table 3-27) are 
described below. 


3.13.2.2.1 COLORADO PLATEAU PINYON-JUNIPER WOODLAND 
This vegetation type occurs in dry mountains and foothills of the Colorado Plateau region 
including from the Western Slope of Colorado to the Wasatch Range. These woodlands are 
typically found at lower elevations ranging from 5,000 to 8,000 feet on warm, dry sites on 
mountain slopes, mesas, plateaus, and ridges. This system occurs at higher elevations than do the 
Great Basin Pinyon-Juniper Woodland and Colorado Plateau shrubland systems. There are 
30,103 acres of the Colorado Plateau Pinyon-Juniper Woodland type within the project area. 


3.13.2.2.2 ROCKY MOUNTAIN DRY-MESIC MONTANE MIXED CONIFER FOREST AND 
WOODLAND 


This is a highly variable ecological system of the montane zone of the Rocky Mountains that 
consists of mixed conifer forests occurring on all aspects at elevations ranging from 4,000 to 
11,000 feet. There are 288 acres of the Rocky Mountain Dry-Mesic Montane Mixed Conifer 
Forest and Woodland within the project area. 
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3.13.2.2.3 ROCKY MOUNTAIN MESIC MONTANE MIXED CONIFER FOREST AND WOODLAND 
These are mixed conifer forests that occur from the Rocky Mountains west into the ranges of the 
Great Basin, occurring predominantly in cool ravines and on north-facing slopes. Elevations 
range from 4,000 to 11,000 feet. Occurrences of this system are found on lower and middle 
slopes of ravines; along stream terraces; in moist, concave topographic positions; and on north- 
and east-facing slopes. The Rocky Mountain Mesic Montane Mixed Conifer Forest and 
Woodland type covers only 40 acres of the project area. 


3.13.2.3 BARREN LANDS 
The Barren Lands class accounts for 29,659 acres (13%) of the vegetation cover in the project 
area. Common species include pinyon pine, ponderosa pine, juniper, mountain mahogany, and 
other short-shrub and herbaceous species. Characteristic tree species may also include Douglas 
fir, limber pine (Pinus flexilis), quaking aspen, white fir, and subalpine fir (Abies lasiocarpa). 
Scattered shrub species include oceanspray (Holodiscus spp.), currant (Ribes spp.), ninebark, 
fivepetal cliffbush (Jamesia americana), Oregon grape, skunkbush sumac (Rhus trilobata), and 
serviceberry, and harsher soil conditions support saltbush (Atriplex corrugata and Atriplex 
gardneri) and sagebrush. The three Barren Lands vegetation types that occur in the project area 
(see Table 3-27) are described below.  


3.13.2.3.1 COLORADO PLATEAU MIXED BEDROCK CANYON AND TABLELAND  
The distribution of this ecological system is centered on the Colorado Plateau where it is 
composed of barren and sparsely vegetated landscapes on steep cliff faces, narrow canyons, and 
open tablelands of predominantly sedimentary rocks, such as sandstone, shale, and limestone. 
The vegetation is characterized by very open tree canopy or scattered trees and shrubs with a 
sparse herbaceous layer. The Colorado Plateau Mixed Bedrock Canyon and Tableland type 
covers 23,732 acres of the project area. 


3.13.2.3.2 ROCKY MOUNTAIN CLIFF, CANYON, AND MASSIVE BEDROCK  
This barren and sparsely vegetated system is found from foothill to subalpine elevations on steep 
cliff faces, narrow canyons, and smaller rock outcrops of various igneous, sedimentary, and 
metamorphic bedrock types. There may be small patches of dense vegetation, but the type 
typically includes scattered trees and/or shrubs. Soil development is limited, as is herbaceous 
cover. The Rocky Mountain Cliff, Canyon, and Massive Bedrock type covers 3,969 acres of the 
project area. 


3.13.2.3.3 INTER-MOUNTAIN BASINS SHALE BADLAND 
This widespread ecological system of the intermountain western U.S. is composed of barren and 
sparsely vegetated substrates typically derived from marine shales, but it also includes substrates 
derived from siltstones and mudstones (clay) with a high rate of erosion and deposition. 
Landforms are typically rounded hills and plains that form a rolling topography. The Inter-
mountain Basins Shale Badland type covers 1,958 acres within the project area. 
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3.13.2.4 GRASSLANDS/ HERBACEOUS 
The Grasslands/Herbaceous class accounts for 14,562 acres (7%) of vegetation in the project 
area. Dominant species include saltbush, big sagebrush, rabbitbrush, Mormon tea (Ephedra 
nevadensis), hopsage (Grayia spinosa), winterfat (Krascheninnikovia lanata), bud sagebrush 
(Picrothamnus desertorum), and horsebrush. The herbaceous layer varies from sparse to 
moderately dense and is dominated by perennial graminoids including Indian ricegrass, blue 
grama, thickspike wheatgrass (Elymus lanceolatus ssp. lanceolatus), galleta (Pleuraphis spp.), 
threeawn, needle-and-thread, fescue (Festuca spp.), pinegrass (Calamagrostis rubescens), 
oatgrass (Danthonia spp.), and bluebunch wheatgrass. At higher elevations, common shrubs may 
include snowberry, serviceberry, and squaw apple (Peraphyllum ramosissimum). These large-
patch grasslands are intermixed with matrix stands of spruce and fir, lodgepole pine, ponderosa 
pine, and aspen forests. The four grasslands/herbaceous vegetation types that occur in the project 
area (see Table 3-27) are described below. 


3.13.2.4.1 INTER-MOUNTAIN BASINS SEMI-DESERT SHRUB STEPPE 
This extensive ecological system includes open-canopied shrublands of typically saline basins, 
alluvial slopes, and plains across the intermountain western U.S. Substrates are often saline and 
calcareous, medium- to fine-textured, alkaline soils, but they can include some coarser-textured 
soils. The vegetation is characterized by a typically open to moderately dense shrubland 
composed of one or more Atriplex species, with a sparse to moderately dense herbaceous layer 
dominated by perennial grasses. The Inter-mountain Basins Semi-Desert Shrub Steppe type 
covers 10,297 acres of the project area. 


3.13.2.4.2 INTER-MOUNTAIN BASINS SEMI-DESERT GRASSLAND 
This widespread ecological system occurs throughout the intermountain western U.S. on dry 
plains and mesas at approximately 4,750–7,600 feet in elevation. These grasslands occur in 
lowland and upland areas and may occupy swales, playas, mesa tops, plateau parks, alluvial flats, 
and plains, but sites are typically xeric. The dominant perennial bunch grasses and shrubs within 
this system are all very drought-resistant. The Inter-mountain Basins Semi-Desert Grassland type 
covers 2,024 acres within the project area. 


3.13.2.4.3 INTER-MOUNTAIN BASINS MONTANE SAGEBRUSH STEPPE 
This ecological system includes sagebrush communities occurring at montane and subalpine 
elevations across the western U.S. from 3,300 feet to over 9,850 feet in the southern Rockies. In 
many areas, frequent wildfires maintain an open herbaceous-rich steppe condition, although at 
most sites shrub cover can be more than 40% with high grass and forb cover. The Inter-mountain 
Basins Montane Sagebrush Steppe type covers 1,439 acres of the project area. 


3.13.2.4.4 SOUTHERN ROCKY MOUNTAIN MONTANE-SUBALPINE GRASSLAND 
This Rocky Mountain ecological system typically occurs between 7,200 and 9,850 feet on flat to 
rolling plains and parks or on lower sideslopes that are dry, but it may extend up to 11,000 feet. 
The Southern Rocky Mountain Montane-Subalpine Grassland type covers 802 acres of the 
project area. 
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3.13.2.5 WOODY WETLAND 
The Woody Wetland class accounts for 7,361 acres (3.6%) of vegetation cover in the project 
area. This system usually occurs as a mosaic of multiple communities, with open to moderately 
dense shrublands often surrounded by mixed salt desert scrub. Vegetation is typically dominated 
by a variety of shrubs including greasewood (Sarcobatus vermiculatus), saltbush, or winterfat, 
with Utah serviceberry (Amelanchier utahensis), mountain mahogany, Utah snowberry, and 
soapweed (Yucca glauca) at higher elevations. The herbaceous layer, if present, is usually 
dominated by graminoids including alkali sacaton (Sporobolus airoides), saltgrass (Distichlis 
spicata), common spikerush (Eleocharis palustris), grama, muhly (Muhlenbergia spp.), and 
bluebunch wheatgrass. Fires play an important role in this system because the dominant shrubs 
usually have a severe dieback, and fire suppression may have allowed an invasion of trees into 
some of these shrublands. In many cases sites are too xeric for tree growth. The two Woody 
Wetland vegetation types that occur in the project area (see Table 3-27) are described below. 


3.13.2.5.1 INTER-MOUNTAIN BASINS GREASEWOOD FLAT  
This ecological system occurs throughout much of the western U.S. in intermountain basins and 
extends onto the western Great Plains. It typically occurs near drainages on stream terraces and 
flats or may form rings around more sparsely vegetated playas. Sites typically have saline soils 
and a shallow water table. They may flood intermittently but remain dry for most growing 
seasons. The Inter-mountain Basins Greasewood Flat type occurs on 6,149 acres of the project 
area. 


3.13.2.5.2 ROCKY MOUNTAIN LOWER MONTANE RIPARIAN WOODLAND AND SHRUBLAND 
This ecological system is found in the foothills, canyon slopes, and lower mountains of the 
Rocky Mountains and on outcrops and canyon slopes in the western Great Plains. These 
shrublands occur between 5,000 and 9,500 feet in elevation and are usually associated with 
exposed sites, rocky substrates, and dry conditions, all of which limit tree growth. The Rocky 
Mountain Lower Montane Riparian Woodland and Shrubland type occurs on 1,212 acres of the 
project area. 


3.13.2.6 DISTURBED AND AGRICULTURAL LAND 
The Disturbed Land class accounts for 5,047 acres (2.4%) of the project area. The three cover 
types are Disturbed Oil Well, Invasive Annual Grassland, Invasive Southwest Riparian 
Woodland and Shrubland, and Agriculture. The SWReGAP database indicates 25 acres of 
disturbed vegetation or otherwise barren areas that are associated with dispersed oil well sites, 
but this area has increased since SWReGAP was assembled. The Invasive Annual Grassland type 
covers approximately 4,373 acres within the project area. These areas are dominated by 
introduced annual grass species such as cheatgrass (Bromus tectorum) and California brome 
(Bromus carinatus). The Invasive Southwest Ripararian Woodland and Shrubland type covers 
486 acres and is dominated by tamarisk (Tamarix spp.) and Russian olive (Elaeagnus 
angustifolius). 


Agriculture is an aggregated land cover type that includes both pasture/hay, areas of grasses, 
legumes, or grass-legume mixtures planted for livestock grazing or the production of seed or hay 
crops. Pasture/Hay vegetation accounts for more than 20% of total vegetation. Cultivated crop 
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areas include areas used for the production of annual crops. Crop vegetation also accounts for 
more than 20% of total vegetation. Agriculture cover types also include all land being actively 
tilled. Agriculture occurs on 163 acres within the project area. 


3.13.2.7 OTHER 
Under the class of Other, there are 667 acres of open water in the project area. 


3.13.2.8 DEVELOPED  
The Developed class accounts for six acres of the project area and includes the Developed, Open 
Space–Low Intensity cover type. Open Space–Low Intensity includes areas with a mixture of 
construction materials, but is mostly vegetation in the form of lawn grasses. Impervious surfaces 
(pavement) account for less than 20% of total cover. Developed–Low Intensity includes areas 
with a mixture of constructed materials and vegetation. Impervious surfaces account for 20–49% 
of total cover. The Developed, Open Space-Low Intensity type occurs on six acres of parking 
and recreational facilities for the Pariette Wetlands within the project area. 


3.13.2.9 EMERGENT HERBACEOUS WETLAND 
Rocky Mountain Alpine Montane Wet Meadow is the only vegetation type within the Emergent 
Herbaceous Wetland class. These are high-elevation communities found throughout the Rocky 
Mountains and intermountain regions between 3,300 and 11,800 feet in elevation. These systems 
are dominated by herbaceous species found on wetter sites with very low-velocity surface and 
subsurface flows. They occur as large meadows in montane or subalpine valleys; as narrow strips 
bordering ponds, lakes, and streams; and along toe-slope seeps. This system often occurs as a 
mosaic of several plant associations, often dominated by graminoids, including reedgrass 
(Calamagrostis stricta), sheep sedge (Carex illota), smallwing sedge (Carex microptera), black 
alpine sedge (Carex nigricans), tufted hairgrass (Deschampsia caespitosa), fewflower spikerush 
(Eleocharis quinqueflora), and Drummond’s rush (Juncus drummondii). Herbaceous species 
include white marsh marigold (Caltha leptosepala), heartleaf bittercress (Cardamine cordifolia), 
alpine yellowcress (Rorippa alpina), and globeflower (Trollius laxus). Wet meadows are tightly 
associated with snowmelt and typically not subjected to high-disturbance events such as 
flooding. The Rocky Mountain Alpine-Montane Wet Meadow type occupies only three acres of 
the project area. 


3.13.3 INVASIVE AND NOXIOUS WEEDS 
Potential and existing populations of invasive plant species in and near areas of high human 
activity are of particular management concern in the project area. Human activities, OHV and 
vehicle use, construction activities, soil disturbance, wind, wildlife movement, and domestic 
livestock grazing can all increase the spread and establishment of noxious weeds. Noxious weeds 
are identified and recognized by the federal government, the state, and local counties. Noxious 
and invasive weeds of particular concern in the project area include cheatgrass, halogeton 
(Halogeton glomeratus), Russian thistle (Salsola iberica), salt cedar (Tamarix ramosissima), 
Russian olive (Elaeagnus angustifolia) and perennial pepperweed (Lepidium latifolium).  
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As discussed in Section 3.13.2.6, Disturbed and Agricultural Land, the SWReGAP database 
(USGS 2005) indicates that 4,373 acres, or 2.11%, of the project area can be characterized as an 
invasive annual grassland of cheatgrass (see Table 3-27). However, this invasive plant species 
may occur in other vegetation types as well. Cheatgrass occurs primarily in the northeast corner 
and in the middle of the project area, where it has obtained a widespread distribution from ridge 
tops to washes.  


Halogeton, the most abundant weed species in the project area, is a native of Asia that has 
rapidly invaded millions of acres in the western U.S., and is ideally suited to the alkaline soils 
and arid environments within this project area. Halogeton establishes on disturbed soils, and is 
typically kept out of healthy plant communities through competition (personal communication 
between Jessie Salix, BLM, and Tamara Naumann, NPS, November 2007). Halogeton produces 
toxic oxalates that are especially poisonous to sheep, although cattle may also be affected.  


Russian thistle occurs throughout the project area on disturbed soils, but is less common than 
cheatgrass and halogeton. It also is well adapted to the arid environment within the project area.  


Invasive Southwest Riparian Woodland and Shrubland type derived from the SWReGAP 
database includes 486 acres, or 0.23%, of the project area (see Table 3-27). Introduced riparian 
woody species such as tamarisk and Russian olive dominate this vegetation type in the northeast 
corner in Pariette Draw and along the east side of the project area by the Green River. Washes 
throughout the project area also have isolated tamarisk populations. Tamarisk and Russian olive 
are both designated noxious weeds of Uintah County. 


Perennial pepperweed is found along the Green River corridor and up washes in adjacent side 
canyons. Originally a native of southern Europe and western Asia, it often occurs concurrently 
with the Invasive Southwest Riparian Woodland and Shrubland type. In 1998, it was mapped in 
Four Mile Wash, and was observed in Sandwash and Pariette Draw in 2006. Perennial 
pepperweed is a state-designated noxious weed. 


3.14 VISUAL RESOURCES 
The proposed project area lies within the Uinta Basin of the Colorado Plateau physiographic 
province. The general visual characteristics of the Uinta Basin topography west of the Green 
River can be described as relatively flat with wide, shallow valleys not more than a few hundred 
feet below the surrounding country (Stokes 1986). The landscape is composed of scenery that is 
typical of the central Uinta Basin: a predominance of shallow, gently rolling hills and drainages; 
shale-colored bluffs and steeply incised drainages near the Green River and Nine Mile Canyon; 
distant views of the Uinta Mountains to the north, the Roan Cliffs and Book Cliffs to the south, 
and the Wasatch foothills to the west. North of Nine Mile Canyon, the landscape rises from 
deeply incised canyons to a narrow plateau that abruptly rises to form the Bad Land Cliffs.  


There is no human habitation within the project area, but oil and gas activities, structures, and 
surface disturbances are present in much of the project area. Modifications of the landform and 
vegetation, and placement of structures on the land, are most prevalent in the northern and 
central portions of the project area and development is also progressing south in the project area. 
However, there are still areas in the vicinity of Nine Mile Canyon and the Green River that are 
mostly undeveloped and exhibit a natural landscape. Lands north of Nine Mile Canyon and south 
of the Wrinkle Road, and lands north of Sand Wash, including the Green River, are parts of an 
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area inventoried and found to have natural landscape character and an appearance of naturalness 
(BLM 2007a). Although most of these lands are not being managed to protect natural landscapes, 
they are large, roadless, and sparsely developed. The lands around Nine Mile Canyon and the 
Green River exhibit these landscape characteristics (see Map 28). Visual Resource Management 
objectives are discussed below. 


The project area is vegetated by plants typical of the desert shrub, sagebrush, and pinyon-juniper 
woodland vegetation groups in the area: pinyon pine, juniper, shadscale, winterfat, saltbush, 
halogeton, rabbitbrush, ephedra, sagebrush, and perennial grasses (for a detailed description of 
resident vegetation, see Section 3.13, Vegetation). 


3.14.1 VISUAL RESOURCES MANAGEMENT (VRM) 
The project area lies within BLM-administered public land that has been inventoried and is 
managed for its visual resources. The BLM uses a Visual Resource Management (VRM) system 
to inventory and manage visual resources on public lands. The primary objective of VRM is to 
manage visual resources so that the quality of scenic (visual) values is protected (BLM 1992). 
The VRM system uses four classes (and their associated visual resource objectives) to describe 
the different degrees of surface disturbance or modification allowed on the landscape (see Table 
3-28 below). The classes are visual ratings that describe an area in terms of visual quality, viewer 
sensitivity to the landscape (i.e., the public’s perception of the importance of scenery and scenic 
quality within an area), and the distance from which a viewer would be likely to observe an area 
(BLM 1986). The area’s BLM-designated VRM class and visual resource objectives can be used 
to analyze and determine the visual impacts of proposed activities on the land, and to gauge the 
amount of disturbance an area can tolerate before it exceeds the visual objectives of its VRM 
class (BLM 1980). 


Table 3-28. BLM Visual Resource Management (VRM) Class Objectives 
VRM 
Class VRM Objective 


Class I 


The objective of this class is to preserve the existing character of the landscape. This class 
provides for natural ecological changes; however, it does not preclude very limited 
management activity. The level of change to the characteristic landscape should be very low 
and should not attract attention. 


Class II 


The objective of this class is to retain the existing character of the landscape. The level of 
change to the characteristic landscape should be low. Management activities may be seen, 
but should not attract the attention of the casual observer. Any changes must repeat the 
basic elements of form, line, color, and texture found in the predominant natural features of 
the characteristic landscape. 


Class III 


The objective of this class is to partially retain the existing character of the landscape. The 
level of change to the characteristic landscape should be moderate. Management activities 
may attract attention but should not dominate the view of the casual observer. Changes 
should repeat the basic elements found in the predominant natural features of the 
characteristic landscape. 
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Table 3-28. BLM Visual Resource Management (VRM) Class Objectives 
VRM 
Class VRM Objective 


Class IV 


The objective of this class is to provide for management activities, which require major 
modification of the existing character of the landscape. The level of change to the 
characteristic landscape can be high. These management activities may dominate the view 
and be the major focus of viewer attention. However, every attempt should be made to 
minimize the impact of these activities through careful location, minimal disturbance, and 
repeating the basic elements of the landscape. 


Source: BLM (1992). 


The Vernal RMP manages the BLM-administered lands in the project area under VRM Class I, 
II, III, and IV objectives. The designation of these management classes was based on resource 
use of the area, the area’s visual quality and viewer sensitivity, the level of use by the public, and 
the type of visitor use that the area receives (BLM 1992). Public visitation within the proposed 
project area is not high; however, areas adjacent to the project area (Nine Mile Canyon and the 
Green River corridor), are high-quality recreational and scenic destinations (see Section 3.8.2, 
Recreational Opportunities). 


The proposed project area would encompass approximately 177,520 acres and the number of 
acres of each VRM class tabulated below in Table 3-29. 


Table 3-29. VRM Designations in the Project Area 
VRM Class Acres of Project Area Percent of Project Area 


I 257 0.1 
II 13,273 7.5 
III 47,529 26.8 
IV 116,461 65.6 
Total 177,520 100 


3.14.2 KEY OBSERVATION POINTS (KOPS) AND CONTRAST ANALYSIS 
The BLM uses the VRM system and the four VRM classes to determine the visual impacts of 
proposed activities on BLM-administered public land. The VRM system is also used to 
determine the level of disturbance an area can tolerate before it exceeds the visual objectives of 
each VRM class. The method that the BLM uses to determine whether proposed projects 
conform to VRM class objectives is a contrast rating system that evaluates the effects of 
proposed projects on visual resources. 


Contrast rating is done from critical viewpoints, known as key observation points (KOPs), which 
are usually found along commonly traveled routes such as highways, access roads, or trails. A 
KOP can either be a single point of view that an observer/evaluator uses to rate an area or 
panorama, or it can describe a series of sequential views that may be experienced from a linear 
feature (e.g., along a roadway, trail, or river corridor). Factors considered in selecting KOPs are 
as follows: the angle of observation or slope of the proposed project area; the number of viewers 
of the project area; the length of time that the project is in view; the relative size of the project; 
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the season of use; and light conditions. The evaluator rates the degree of visual contrasts based 
on form, line, color, and texture changes between the existing visual character of the landscapes 
and how the landscapes would look after project disturbance. The contrast ratings, recorded on a 
BLM contrast rating worksheet (BLM Form 8400-4) during a site visit to the KOP, can then be 
used to determine whether or not the level of disturbance associated with the proposed project 
would exceed the VRM objectives for that area (BLM 1986). 


Public views of the proposed project area, as described in the Proposed Action, would be from 
public travel routes and recreational use areas within the vicinity of the project area. The 
proposed project area’s most visually sensitive locales are within and north of Nine Mile Canyon 
(VRM Class II and Class III) and within the Green River corridor (VRM Class I and Class II). 
Accordingly, KOPs were selected to represent the effects of the Proposed Action within these 
areas, as well as from the Green River corridor bluffs looking into the project area. 


Seven KOPs were selected using the selection criteria described above, and each KOP is 
described in detail below. The KOP locations within Nine Mile Canyon and along Wrinkle and 
Sand Wash roads were determined from an ArcView® GIS viewshed analysis that showed the 
proposed well sites that would be visible from the Nine Mile Canyon access road and along 
Wrinkle and Sand Wash roads. It should be noted that the Nine Mile Canyon access road is gated 
and fenced near the turnoff for the Cottonwood Canyon petroglyph sites, and some potentially 
visible proposed well sites would be located near the access road. But because these sites are not 
accessible to the public and/or located on private or state lands, it is not appropriate to locate 
KOPs in these areas. 


3.14.2.1 KOP 1—GREEN RIVER SHORELINE 
KOP1 is located on the western shore of the Green River, within the river’s riparian corridor, and 
this location is designated as VRM Class II. This KOP was chosen because it provides 
representative views of drilling and production activity and facilities by recreationists along the 
river corridor. This area is characterized by dense stands of tamarisk and cottonwood. The view 
is to the northwest, where proposed well-pad development would be constructed. The foreground 
topography is flat, and foreground views are generally obstructed by the dense shoreline 
vegetation. Middle ground views are dominated by the rugged upper slopes of the shale cliffs 
and bluffs that overlook the river corridor, with other middle ground features obscured by 
vegetation. Background views are obscured by the close proximity to and the height of the river 
corridor cliffs and slopes (see Figure 1 in Appendix C). 


3.14.2.2 KOP 2—FOURMILE BOTTOM 
This viewpoint is at a point along the Green River floodplain where the Fourmile Bottom access 
road provides public access to and from the Green River and opportunities for camping and other 
recreational activities along the river (see Figure 2 in Appendix C). This location was chosen as a 
KOP because 1) the aforementioned access road and riverside recreational opportunities would 
allow the public to potentially view gas exploration and development activities within the VRM 
Class II area, and 2) under the Proposed Action, well pads would be located near this potential 
public viewing area. The views are to the southwest, west, and northwest along the Fourmile 
Bottom access road, looking up the river bluffs toward the proposed project area. Foreground 
views are of the smooth-to-moderately textured gray- and buff-colored shale slopes and bluffs 
that define the western edge of the river’s floodplain, the dense bright green riparian vegetation 
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on the floodplain, and the dull green, uniformly sparse vegetation along the slopes. The middle 
ground comprises indistinct views of the slopes and hills behind the Green River floodplain. 
Background views to the west are blocked by the close proximity of the hills and bluffs near the 
river. Views west and southwest are of mostly undeveloped lands inventoried and found to have 
natural character (BLM 2007a). All the foreground views and much of the middle ground views 
are managed under VRM II objectives. 


3.14.2.3 KOP 3—WEST OF BLIND CANYON 
The point of view from this KOP is to the north within Nine Mile Canyon along the canyon’s 
access road, looking up a shallow, steep canyon toward the location of a proposed well 
development (see Figure 3 in Appendix C). This KOP was selected because 1) it lies along the 
Nine Mile Canyon access road, and 2) because well pads are proposed for drilling in this area. 
The viewshed along the access road and views north are designated as VRM Class III. 
Foreground views comprise a variety of vegetation forms, colors, and patterns interspersed with 
changes in soil color. Immediate foreground views are of dense sagebrush and light-colored soil 
near the road that make a gradual transition to regular clumps of low shrubs and darker tan soils 
at the far edge of the foreground view. The foreground views are defined by the base of the 
canyon’s steep cliffs. Middle ground views are of the canyon’s steep cliffs, ledges, and rock 
outcrops. These features create moderate to strong color, form, and texture contrasts with the soil 
and vegetation features that form the floor of the canyon. The cliffs are generally dark brown to 
tan, blocky, and massive. Dark green vegetation grows along the upper cliff ledges and along the 
canyon ridgeline. Variations in coloring of the rock strata at the far edge of the middleview 
create interesting color contrasts and, in combination with the converging canyon walls, tend to 
draw the viewer’s attention toward the top-center of the canyon. As with the other KOPs, a 
strong line is created by the color contrast between the uniformly intense blue sky and the color, 
form, and texture variations of rock and vegetation along the ridgeline. There are no background 
views because the access road runs close to the base of this canyon, which obscures any distant 
views of features that lie behind the canyon. The view north and northeast from this KOP 
features a mostly undeveloped landscape inventoried and found to have natural character (BLM 
2007a). 


3.14.2.4 KOP 4—WILD HORSE BENCH 
The views from the Wild Horse Bench KOP are to the west looking across the Green River 
floodplain into the project area (see Figure 4 in Appendix C). The KOP is on an access road that 
passes along the edge of an escarpment that defines the eastern edge of the Green River 
floodplain on the far (east) side of the river from the project area. This KOP was chosen because 
1) it provides clear, unobstructed views of potential visual impacts within the proposed project 
area, 2) the locale is a high point near the Green River bluffs with views of the designated VRM 
Class II river corridor and floodplain and VRM Class IV areas beyond the river corridor, and 3) 
because of potential public OHV access to the river near this viewpoint. Foreground views are 
dominated by uniformly sparse vegetation, interspersed with occasional juniper trees, growing 
along the eroded shale slopes that drop down toward the floodplain. The slopes are gray and 
buff-colored and fine-to-medium textured, and present a low contrast when compared with other 
foreground views that comprise the surrounding landscape. 







Gasco Final EIS Chapter 3. Affected Environment 
3.14 Visual Resources 


3-112 


Middle ground views are of the Green River and the river floodplain, the far side cliffs and 
escarpments, and the edge of the plateau that generally defines the eastern edge of the proposed 
project area. This view results from the contrasts between the river and surrounding landscape: 
the smooth, linear texture of light-colored sandbars, and green riverside vegetation and water 
presents a strong contrast with the surrounding arid, linear, horizontally striated, rough-textured 
rock in the middle ground and foreground. The river floodplain dominates the middle ground 
view, and the eye is immediately drawn to its features. Background views comprise gently 
undulating, fine-textured, muted gray hills, low mesas, and distant mountains. Human-made 
features in the background include occasional, indistinct dirt roads and drilling well pads. 
Background views southwest (>2 miles) are of mostly undeveloped landscapes inventoried and 
found to have natural character (BLM 2007a). The immediate foreground views and background 
views are designated as VRM Class IV and the middle ground views along the Green River 
corridor and floodplain are designated as VRM Class II. 


3.14.2.5 KOP 5— SAND WASH ROAD  
This KOP was selected because 1) it lies along a primary access road to the Green River for 
recreational river users (originating at State Route 40 near Myton), 2) because well pads are 
proposed for drilling in this area, and 3) because this locale provides unobscured views of the 
surrounding landscape. The viewshed along the access road where this KOP is located is 
designated as VRM Class III, and the KOP is situated at a point where Sand Wash Road emerges 
from the wash into a relatively open area (see Figure 5 in Appendix C). Foreground views 
dominate most of the viewscape, and landscape forms are diverse, ranging from relatively flat to 
gently sloping ground near the roadway to nearly vertical, rugged, rocky cliffs and rocky 
outcrops in the far foreground. Linear contrasts are created by horizontal bands of sedimentary 
rock along the cliff walls and slopes. Colors comprise buff, tan, and reddish brown colored 
exposed rock and soil; and gray and light and dark green-colored vegetation. Textures are coarse 
along the cliff and steep slopes, but fine along the road and near foreground. Vegetation is 
generally low-growing, thick on the lower slopes, but gradually diminishing on the upper slopes.  


Middle ground views are confined to the southeastern and eastern viewing direction, because the 
surrounding foreground cliffs obscure most of the middle ground and background. Views are 
dominated by the rugged, vertical cliffs and horizontal plateau above the Green River floodplain. 
Rock and soil colors are similar to those described for the foreground, and vegetation colors are 
indistinct at this viewing distance. The linear, horizontal, and undulating plateau edge is clearly 
visible. As mentioned, background views are not visible because of the height of the foreground 
and middle ground topography.  


3.14.2.6 KOP 6—WRINKLE ROAD 
Located at the intersection of Wrinkle Road and the OHV trail leading into Franks Canyon, this 
KOP was chosen because 1) it is along the southern access to the Green River for river 
recreationists, 2) an OHV trail leads down into Franks Canyon and VRM Class II landscapes to 
the south, and 3) proposed wells and spur roads would be constructed along the roadway. The 
VRM designation for the roadway and areas to the north, west, and east are VRM Class III; 
however, middle ground areas to the south (and within the KOP viewscape) are designated as 
VRM Class II. In the foreground, views to the south are of a relatively flat plateau-like landscape 
interrupted by deeply incised canyons and drainages that descend toward Nine Mile Canyon (see 
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Figure 6 in Appendix C). Views to the east, north, and west are dominated by the rapidly rising 
hills and lower slopes of the Bad Land Cliffs. Horizontal, linear contrasts are created by colored 
rock strata along the exposed rock faces of the cliff and the hills below the cliff. A linear edge 
effect is created where the landscape abruptly changes from flat plateau to steep hills and slopes. 
This topographic change also creates a distinctive and rapid change in vegetation coverage, from 
dense on the flats to sparse on the slopes. Landscape colors are similar to those described for 
KOP 5: dark and light green, gray vegetation; reddish brown, tan, and buff-colored rock.  
Middle ground views to the south and east are of the flat to undulating landscapes and upper 
cliffs on the far side of the Green River. Views to the west are similarly flat, but are of the 
incised canyons north of Nine Mile Canyon. Landscape colors are indistinct, but dominated by 
the vegetation colors described above for the foreground. Landscape lines are dominated by the 
silhouette-effect of the Green River plateau with the background sky. Textures are fine. Middle 
ground and background views to the north are obscured by the Bad Land Cliffs. Background 
views to the south and southeast show the rugged, vertical, upper cliffs of Desolation Canyon 
and the flat plateau of the East Tavaputs. Landscape lines, textures, and colors are indistinct from 
this KOP, but alternating bands of dark vegetation and tan-colored, exposed cliff rock are visible. 
Background views to the west are of an undulating and simple horizon, occasionally broken by 
patches of trees. 


3.14.2.7 KOP 7—WRINKLE ROAD AND DEVILS CANYON 
KOP 7 is located near the head of Devils Canyon where it intersects Wrinkle Road. This locale 
was chosen because 1) it is representative of the western portion of the road where natural gas 
developments exists, 2) it is the primary southern access to the Green River for river 
recreationists, 3) it is where proposed well pads and spur roads would be constructed (see Figure 
7 in Appendix C). The designated VRM Class for this area is VRM Class III. Foreground views 
and landscape features are similar to those describe for KOP 6. Additional foreground features 
include an increased coverage of conifers on the flats, steeper slopes and cliff tops in the 
southern far foreground. Deep drainages and canyons are visible and are close to the roadway, 
creating diversity in form, color, line, and texture. A surface-laid gas pipeline follows the road 
edge and a gas well pad and infrastructure, and access roads are visible in the far foreground.  


Middle ground views are generally obscured to the north, west, and east by the height of the Bad 
Land Cliffs, but the continuous cliff escarpments continue into the middle distance to the east 
and west, and present a similar, but less distinct, view as described for the foreground. Views to 
the south are of a tilted, slightly rising plateau-like landscape dominated by a line of conifers on 
the horizon. Background views are similar to those described for KOP 6: indistinct views of the 
vertical Desolation Canyon cliffs and the horizontal Tavaputs Plateau to the east, with northern, 
western, and southern views entirely obscured either by the cliffs or the rising plateau above 
Nine Mile Canyon. 
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3.15 WATER RESOURCES 


3.15.1 REGIONAL OVERVIEW 
The project area lies within an arid to semi-arid region in the Uinta Basin of northeastern Utah. 
The Uinta Basin covers 6,969,600 acres (10,890 square miles) and is divided into two 
drainages—the north slope and the south slope of the Uinta Mountains. The north slope is 
bounded by the Wyoming border to the north, the Uinta Mountains to the south, the Colorado 
border to the east, and the Bear River Basin to the west. The south slope is bounded by the Uinta 
Mountains to the north, the Tavaputs Plateau and the Book Cliffs to the south, Diamond 
Mountain and the Colorado border to the east, and the Wasatch Mountains to the west. Kings 
Peak, in the Uinta Mountains, is the highest point in the basin (13,528 feet). The lowest point in 
the basin (4,150 feet) lies where the Green River exits the basin above its confluence with the 
Price River. 


The north slope of the Uinta Basin is drained by the Green River. Its primary tributary, the 
Duchesne River, drains the south slope. The eastern portion of the Uinta Basin, including a part 
of Colorado, is drained by the White River, which is also a tributary to the Green River. The 
Utah Division of Water Resources (UDWaR) has divided the Uinta Basin into five subunits: 
Upper Green, Ashley/Brush, Duchesne/Strawberry, Green, and White (UDWaR 1999). The 
proposed project area lies in the Green subunit directly west of and including the Green River, 
and where the Duchesne, Uintah, and Carbon County lines meet. Pariette Draw and Eightmile 
Flat are in the far northeastern portion of the project area and Gilsonite Draw is in the 
northwestern part of the project area. The southern and northern boundaries of the project area 
are the Carbon County line and Nine Mile Canyon and the Pariette Bench, respectively (Map 1). 


The Green subunit consists of the Tavaputs Plateau and the Green River Valley. The Tavaputs 
Plateau rises to the south with the dip of the Green River geologic formation on which it sits. 
Divides between streams are broad, and consist of a series of discontinuous cuestas formed by 
local sandstones and hardened limey and siliceous zones. Streams and dry washes are deeply 
incised in canyons with distances of half a mile to a mile between tributary drainages. The 
subunit is completely drained, with the largest streams (i.e., Indian Canyon Creek, Antelope 
Creek, and Nine Mile Creek) developing small floodplains along their lower courses. Most 
erosion is caused by flash floods (UDWaR 1999). 


Soils within the Green subunit are highly variable. Restrictive features include water and wind 
erodibility, salinity, excess sodium, alkalinity, rooting depth, and droughtiness. Moderate to high 
water erodibility is found on 1,134 acres, and moderate to high wind erodibility is found on 
36,242 acres of the project area. Moderate to high salinity is found on 16,795 acres in the project 
area. The majority of the project area, 146,253 acres, contains soils with moderate to high excess 
sodium. Similarly, moderate to high soil alkalinity is found on 152,604 acres of the project area. 
High risk due to low rooting depth is found on 74,288 acres. Finally, soils on 116,175 acres of 
the project area are considered moderately to highly droughty. Soils are discussed in more depth 
in Section 3.10, Soils. 
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3.15.2 GROUNDWATER RESOURCES 
Groundwater occurs and is conveyed in underground aquifers, which may consist of 
unconsolidated or consolidated materials. Unconsolidated alluvial aquifers, which are usually 
unconfined, are generally found in recent geologic formations. Consolidated aquifers, which tend 
to be found in older geologic formations, are generally unconfined near outcrops and confined at 
greater depth beneath the earth’s surface. Multiple aquifers may underlie any given location on 
the land surface. These aquifers may have distinct characteristics of chemical makeup and 
hydraulic potential and may be recharged in different locations and flow in different directions. 


3.15.2.1 OCCURRENCE OF GROUNDWATER RESOURCES 
An estimated 31 million acre-feet of groundwater, without regard for water quality, is stored in 
the upper 100 feet of saturated material in aquifers of the Uinta Basin (UDWaR 1999). The 
majority of this groundwater is in consolidated or bedrock aquifers. The principal aquifers 
associated with the project area are (from shallowest to deepest) the Uinta-Animas aquifer, the 
Mesaverde aquifer, and the Dakota-Glen Canyon aquifer system, as shown in Figure 3-9. 
Unconsolidated aquifers are less widespread in the Uinta Basin, occurring mostly in the 
Duchesne-Myton-Pleasant Valley area, which lies outside the project area (UDWaR 1999). In 
the project area, the formations comprising the Uinta-Animas aquifer extend from the ground 
surface to approximately 5,000–7,000 feet, as shown on Map 29, Map 38, and Figure 3-10. 
Water-yielding units in the Uinta-Animas aquifer commonly are separated from each other and 
from the underlying Mesaverde aquifer by units of low permeability claystone, shale, marlstone, 
or limestone. The formations comprising the Mesaverde aquifer extend to a depth of 
approximately 10,000–15,000 feet, and are underlain by the Mancos shale, which acts as a 
confining unit for lower aquifers and typically acts as a barrier to vertical groundwater flow and 
movement (USGS 1995). The Dakota-Glen Canyon aquifer is found at depths greater than 
15,000 feet in the project area. 


Wells would be drilled at depths of 5,000 to 13,000 feet to recover gas reserves from the 
Wasatch and Green River formations (both part of the Uinta-Animas aquifer), the Mesaverde and 
Mancos formations (both part of the Mesaverde aquifer), and the Blackhawk Formation.  
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Figure 3-9. Generalized stratigraphy and major aquifers in project area. 
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Figure 3-10. Geologic cross-section.  
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3.15.2.2 RECHARGE/DISCHARGE OF AQUIFERS 
According to the UDWaR (1999), recharge to the consolidated bedrock aquifers occurs in a 
variety of ways, including  


• infiltration of precipitation directly into the fractured bedrock outcrops or into the aquifer 
from overlying, saturated, unconsolidated deposits; 


• upward leakage of groundwater from underlying formations;  
• downward leakage of groundwater from overlying formations; 
• seepage into the aquifers from streams flowing across outcrops, where the water table is 


lower than the streambed; and 
• inflow of groundwater that originates outside the basin but flows into the basin 


Basin-wide, the total, annual, estimated recharge to consolidated bedrock aquifers is 630,000 
acre-feet divided between infiltration of precipitation (600,000 acre-feet/year), infiltration of 
irrigation water (20,000 acre-feet/year), and return flow from wells and springs (10,000 acre-
feet/year). Subsurface inflow in the Uinta Basin is estimated to be negligible. It has been 
observed that approximately 80% of the total aquifer recharge occurs in the northern half of the 
Uinta Basin due to the fact that greater amounts of water, particularly in the form of 
precipitation, are available to enhance aquifer recharge in the Uinta Mountains compared to the 
water available in the much lower and more arid upland areas at the southern edge of the basin. 


According to the UDWaR (1999), discharge of groundwater from the consolidated bedrock 
aquifers occurs  


• at springs and seeps, including seepage into streambeds; 
• at wells; 
• by evapotranspiration; 
• by upward leakage into the overlying formations;  
• by downward leakage into underlying formations; and 
• by small subsurface flows into neighboring basins. 


The total, annual, estimated discharge of 630,000 acre-feet is divided among evapotranspiration 
in vegetated areas (246,000 acre-feet/year), seepage to streams and discharge to springs 
(combined 363,000 acre-feet/year) and withdrawal from wells and springs (21,000 acre-
feet/year). Subsurface outflow in the Uinta Basin is estimated to be negligible. 


3.15.2.3 GROUNDWATER QUALITY 
Dissolved-solids concentrations in water in the Uinta-Animas aquifer in the Uinta Basin generally 
range from 500 to 3,000 milligrams per liter (mg/L); concentrations can exceed 10,000 mg/L in 
some of the deeper parts of the Uinta Formation. (Water with a total dissolved-solids concentration 
fewer than 1,000 mg/L commonly is considered fresh water, while water containing more than 
3,000 mg/L is considered “saline.” Groundwater with total dissolved-solids concentration greater 
than seawater [35,000 mg/L] is referred to as “brine” [Alley 2003].) Smaller dissolved-solids 
concentrations are prevalent near recharge areas where the water usually is a calcium or 
magnesium bicarbonate type. Larger dissolved-solids concentrations are more common near 
discharge areas, where the water generally is a sodium bicarbonate or sulfate type (USGS 1995). 
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Groundwater quality in the Mesaverde aquifer is highly variable. In many of the basin-margin 
areas, the dissolved-solids concentrations are fewer than 1,000 mg/L, however local 
concentrations can exceed 35,000 mg/L. Relatively fresh water tends to occur in areas of the 
aquifer that are recharged by infiltration from precipitation or surface water sources (USGS 
1995). 


In the Glen Canyon aquifer, dissolved-solids concentrations tend to be less than 1,000 mg/L 
where the aquifer is less than 2,000 feet below the land surface. However, where the aquifer is 
deeply buried, the concentration of dissolved solids can exceed 35,000 mg/L (USGS 1995). 


Studies are currently ongoing to better determine the depth at which saline water occurs 
throughout the Uinta Basin; these data are not yet fully available (Vanden Berg 2011). Existing 
studies suggest that groundwater within the project area is saline, beginning at relatively shallow 
depths of less than 500 feet, as shown in Figure 3-10 (UDNR 1987). Available data suggest that 
both the Mesaverde and Dakota-Glen Canyon aquifers are likely to be saline beneath the project 
area (UDNR 1987). There is the potential for smaller fresh water lenses within these formations, 
but in general, these lenses would be considered too deep for domestic or stock use. The 
potential for the presence of usable non-saline groundwater occurs primarily within the Uinta-
Animas aquifer formations. 


Relatively few water users exist in the proposed project area. Known water rights for surface 
water diversions, springs, and wells are shown on Map 39 (UDWaR 2011). Of the 112 water 
rights identified in the project area, 32 represent groundwater uses: two are springs, and 30 are 
wells or water tunnels. Of the 30 wells or water tunnels, all but five are monitoring, test, or 
cathodic protection wells. No tribal water uses were identified in the project area (Williar 2011). 


The five known groundwater users in the area are shown  in Table 3-30. Groundwater quality 
data have been obtained for two of the wells and are summarized in Table 3-31. Available Water 
Quality Data for the Project Area. 


Table 3-30. Known Groundwater Users in the Project Area 
Water Right 


Number and Type 
Name of Water 
Right Holder 


Cadastral 
Location 


Water Uses Depth Water Quality 
Data 


Available? 
Unnamed Spring 
(47-1119) 


BLM T11S R17E 
Section 26 


Stock At surface No 


Desert Springs 
(47-1327) 


Beavers T10S R18E 
Section 18 


Stock At surface No 


Well (47-1668) Cotton 
Petroleum 


T10S R16E 
Section 28 


Oil production 300–? No 


Well (47-1820) Gasco 
Production 
Company 


T9S R18E 
Section 29 


Domestic, oil 
production 


200–300 Yes 


Well (47-1815) Pendragon 
Energy Partners 


T10S R18E 
Section 19 


Oil production 2,900–4,000 Yes 


Well (47-1440) Burdick T10S R16E 
Section 6 


Domestic, 
Stock 


Unknown No 


Tunnel (47-1194 
and 47-1498) 


Carlson T10S R14E 
Section 26 


Stock Unknown No 
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Table 3-31. Available Water Quality Data for the Project Area 
Constituent Units Gasco Production Well  


(47-1820) 
4/19/2011 


Pendragon Energy Partners 
(47-1815) 
4/19/2011 


Total dissolved solids mg/L 4,187 11,418 
pH pH Units 8.1 8.1 
Conductivity uS/cm 6,344 17,299 
Temperature F 80 70 
Calcium mg/L 4.3 7.0 
Magnesium mg/L 1.5 2.6 
Barium mg/L 0.13 0.6 
Sodium mg/L 1,393 3,538 
Iron mg/L 0.15 0.3 
Manganese mg/L 0.03 0.03 
Bicarbonate mg/L 976 5,246 
Sulfate mg/L 807 618 
Chloride mg/L 1,000 2,000 
Hydrogen Sulfide (gas) mg/L 5 5 


The limited water quality data available in the project area confirm that groundwater becomes 
more saline with depth. The Gasco production well, which draws water from a depth of 200–300 
feet, has total dissolved solids (TDS) of 4,187 mg/L, which would be considered brine. The 
Pendragon production well, which draws water from a depth of 2,900–4,000 feet, has TDS of 
11,418, which is considered saline. However, the use of the two springs, one well, and one water 
tunnel for domestic uses and stock watering suggests that there may be some shallow fresh water 
resources in the project area. 


3.15.3   SURFACE WATER RESOURCES 
The project area lies largely within the Desolation Canyon watershed (though a small amount of 
the Lower Green–Duchesne watershed also lies in the project area) in the Green subunit in the 
southern Uinta Basin. The area in and around the project boundary is mostly drained by 
intermittent/ephemeral streams, though Nine Mile Creek, Pariette Draw, and the Green River are 
major perennial streams draining parts of the project area. 


3.15.3.1 PROJECT AREA DRAINAGES 
The project area is located within five subbasins of the Desolation Canyon (Upper Pariette Draw, 
Lower Pariette Draw, Sheep Wash–Green River, and Lower Nine Mile Creek subbasins) and 
Lower Green–Duchesne watersheds (Antelope Creek subbasin). In the project area, these 
subbasins range in size from 18 acres to 91,786 acres. Table 3-32 provides a summary of the 
watershed subbasin areas (acres) within the project area, and the percentage of the project area 
that each subbasin makes up (Map 29). 
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Table 3-32. Subbasin Drainage Area (in Acres) in the Project Area, Percentage of Project 
Area 


Subbasin Name Drainage Area in  
Project Area (acres) 


Percentage of Project 
Area 


Upper Pariette Draw 23,905 12% 
Lower Pariette Draw 46,668 23% 
Sheep Wash–Green River 91,786 44% 
Lower Nine Mile Creek 44,449 21% 
Antelope Creek 18 0.009% 
Total 206,826 100% 


3.15.3.1.1 ANTELOPE CREEK SUBBASIN 
While a portion of the Antelope Creek subbasin lies within the project boundary, the total 
acreage is very small (18 acres), and no natural gas wells are planned for the subbasin. For this 
reason the Antelope Creek subbasin will not be discussed further (Map 29). 


3.15.3.1.2 UPPER PARIETTE DRAW SUBBASIN 
This subbasin includes the drainage configuration of Gilsonite Draw to Wells Draw to Pleasant 
Valley Wash to Pariette Draw to the confluence with Castle Peak Draw (Map 29). The 
headwaters of Gilsonite Draw are located northwest of Wells Draw. Gilsonite Draw flows 
northward to its confluence with Wells Draw just north of the project boundary. The headwaters 
of Wells Draw are located in the Bad Land Cliffs and Fivemile Canyon areas in the western half 
of the project area, at an elevation of about 7,000 feet. Wells Draw flows northward for 
approximately 16 miles to its confluence with Pleasant Valley Wash, which eventually intersects 
with Pariette Draw. Castle Peak Draw joins Pariette Draw near the northeastern project 
boundary. The lower segments of Wells Draw show evidence of deep channel incision, unstable 
banks, and a lack of riparian vegetation development. 


3.15.3.1.3 LOWER PARIETTE DRAW SUBBASIN 
This subbasin includes the drainage configuration of Big Wash to Castle Peak Draw to Pariette 
Draw. Castle Peak Draw is an intermittently flowing drainage with a wide and sinuous channel. 
There is very little riparian vegetation growing in the floodplain, except along the lower 2 miles 
of the channel just above the confluence with Pariette Draw. 


3.15.3.1.4 SHEEP WASH–GREEN RIVER SUBBASIN 
This subbasin includes Sheep Wash and Petes Wash (which drains into Sheep Wash in the 
northeastern portion of the project area) as well as Desert Spring Wash, Four Mile Wash, and 
Sand Wash (which all drain directly to the Green River). The Green River is the main artery to 
which all water drains in this subbasin (all water from each of the other subbasins also drains to 
the Green River eventually). Each of the washes in this subbasin is intermittently flowing, and no 
gauging data are available. 
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3.15.3.1.5 LOWER NINE MILE CREEK SUBBASIN 
This subbasin includes Nine Mile Creek (the subbasin’s main artery), and tributaries draining 
from Petes, Gate, Weter, Blind, Daddy, Devils, Desbrough, North Franks, North Maxie, Butts, 
South Franks, Currant, and Olsen canyons.  


3.15.3.2 SURFACE WATER OCCURRENCE 
There are 5 perennial stream miles (Pariette Draw) and 1,040 intermittent stream miles in the 
project area, as identified by USGS 1:24,000 scale topographic maps. However, most of the 
intermittent streams shown on USGS maps in the project area do not flow regularly or for a 
portion of each year, and are therefore more accurately considered ephemeral streams or washes. 
The Green River, the largest river in the Uinta Basin, forms the eastern boundary of the project 
area (23 miles). Portions of Nine Mile Creek form stretches of the southern boundary of the 
project area to the west and east (15 miles). Pariette Draw feeds into the northeastern part of the 
project area and is fed by ephemeral and intermittent streams that originate within the project 
boundary. 


Most of the water (90%) for drilling, completion, and production activities would come from 
sources and tributaries that contribute to Green River flows. Average annual flow in the Green 
River is about 4,064,290 acre-feet at Ouray, Utah (BLM 2006b). Reliable flow data exist for 
Pariette Draw, though flow in Pariette Draw is not salient to the project because no surface water 
withdrawals would be expected for Pariette Draw. There are no gauging stations on Nine Mile 
Creek and therefore no reliable flow data for Nine Mile Creek. Further, no surface water 
withdrawals would be expected for Nine Mile Creek and therefore flow in Nine Mile Creek is 
not salient to the project. 


3.15.3.3 SURFACE WATER QUALITY 
State of Utah water quality use designations have been established for some of the perennial and 
intermittent/ephemeral streams in the project area. According to the Utah Department of 
Environmental Quality (UDEQ) (2002), designations for streams with established beneficial uses 
include the following: 


• 1C–Protected for domestic purposes with prior treatment by treatment processes as required 
by the Utah Division of Drinking Water. 


• 2B–Protected for secondary contact recreation such as boating, wading, or similar uses. 
• 3A–Protected for cold water species of game fish and other cold water aquatic life, including 


the necessary aquatic organisms in their food chain. 
• 3B–Protected for warm water species of game fish and other warm water aquatic life, 


including the necessary aquatic organisms in their food chain. 
• 3C–Protected for nongame fish and other aquatic life, including the necessary aquatic 


organisms in their food chain. 
• 3D–Protected for waterfowl, shore birds, and other water-oriented wildlife not included in 


Classes 3A, 3B, or 3C, including the necessary aquatic organisms in their food chain. 
• 4–Protected for agricultural uses, including irrigation of crops and stock watering. 
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Beneficial use assessments have been completed by the Utah Division of Water Quality (DWQ) 
for the Green River, Pariette Draw (UDEQ 2004), and Nine Mile Creek (UDEQ 2006). Table 
3-33 details use designations assigned to perennial and intermittent/ephemeral streams in the 
project area. 


Table 3-33. Beneficial Use Designations for Streams in the Project Area 
Use Designations Stream 
1C, 2B, 3B, 4 Green River  
2B, 3A, 4 Nine Mile Creek and tributaries from confluence with Green River to headwaters 
2B, 3B, 3D, 4 Pariette Draw and tributaries from confluence with Green River to headwaters 


3.15.3.3.1 SURFACE WATER QUALITY STANDARDS 


Water quality standards have been established by DWQ and are contained in Utah 
Administrative Code, Rule R317-2. These standards are intended to protect the waters of Utah 
and to improve the quality for each designated beneficial use. Table 3-34.  lists water quality 
standards that are pertinent to the study area (Pariette Draw, Nine Mile Creek, and their 
watersheds). These standards are specific to the beneficial uses designated to waters in the study 
area as described in Table 3-33.   
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Table 3-34. Water Quality Standards for Beneficial Uses Pertinent to Pariette Draw, Nine Mile Creek, and Their Watersheds  
 Domestic 


Water Uses 
Recreation Uses Aquatic Wildlife Uses Agricultural 


Uses 
Parameter 1C 2A 2B 3A 3B 3D 4 


Physical 
pH (range) 6.5–9.0 6.5–9.0 6.5–9.0 6.5–9.0 6.5–9.0 6.5–9.0 6.5–9.0 
Turbidity Increase (NTU) -- 10 10 10 10 15 -- 
Temperature (ºC) -- -- -- 20 27 -- -- 
Max Temperature Change (ºC) -- -- -- 2 4 -- -- 
Dissolved Oxygen 2 -- -- -- -- -- -- -- 
30-day average -- -- -- 6.5 -- -- -- 
7-day average -- -- -- 9.5/5.0 -- -- -- 
1-day minimum -- -- -- 8.0/4.0 -- -- -- 
Total dissolved gases -- -- -- <110% -- -- -- 


Metals (dissolved, maximum mg/L)3 
Arsenic 0.01 -- -- -- -- -- 0.1 
Barium 1 -- -- -- -- -- -- 
Beryllium <0.004 -- -- -- -- -- -- 
Cadmium 0.01 -- -- -- -- -- 0.01 
Chromium 0.05 -- -- -- -- -- 0.1 
Copper  -- -- -- -- -- 0.2 
Lead 0.015 -- -- -- -- -- 0.1 
Mercury 0.002 -- -- -- -- -- -- 
Selenium 0.05 -- -- -- -- -- 0.5 
Silver 0.05 -- -- -- -- -- -- 


Metals (dissolved, maximum µg/L)3,4 
Aluminum5 -- -- -- 87/750 87/750 87/750 -- 
Arsenic (trivalent) -- -- -- 150/340 150/340 150/340 -- 
Cadmium -- -- -- 0.25/2 0.25/2 0.25/2 -- 
Chromium (hexavalent) -- -- -- 11/16 11/16 11/16 -- 
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Table 3-34. Water Quality Standards for Beneficial Uses Pertinent to Pariette Draw, Nine Mile Creek, and Their Watersheds  
 Domestic 


Water Uses 
Recreation Uses Aquatic Wildlife Uses Agricultural 


Uses 
Parameter 1C 2A 2B 3A 3B 3D 4 


Chromium (trivalent)6 -- -- -- 74/570 74/570 74/570 -- 
Copper6 -- -- -- 9/13 9/13 9/13 -- 
Cyanide (free) -- -- -- 5.2/22 5.2/22 --/22 -- 
Iron (maximum) -- -- -- 1,000 1,000 1,000 -- 
Lead6 -- -- -- 2.5/65 2.5/65 2.5/65 -- 
Mercury -- -- -- 0.012/2.4 0.012/2.4 0.012/2.4 -- 
Nickel -- -- -- 52/468 52/468 52/468 -- 
Selenium -- -- -- 4.6/18.4 4.6/18.4 4.6/18.4 -- 
Silver -- -- -- 1.6 1.6 1.6 -- 
Zinc6 -- -- -- 120/120 120/120 120/120 -- 


Inorganics (maximum mg/L) 
Bromate 0.01 -- -- -- -- -- -- 
Boron -- -- -- -- -- -- 0.75 
Chlorine (total residual) 4    0.011/0.019 0.011/0.019 0.011/0.019  
Chlorite <1.0 -- -- -- -- -- -- 
Fluoride7 1.4–2.4 -- -- -- -- -- -- 
Hydrogen sulfide -- -- -- 2 2 2 -- 
(undissociated, max. μg/L) -- -- -- -- -- -- -- 
Nitrates as N 10 -- -- -- -- -- -- 
Total ammonia as N8    See footnote 8 See footnote 8 See footnote 8  
TDS9 for irrigation -- -- -- -- -- -- 1,200 
TDS9 for stock watering -- -- -- -- -- -- 2,000 


Organics (maximum ug/L) 
Benzene 2.2 -- -- 51 51 51 -- 
Ethylbenzene 530 -- -- 2,100 -- -- -- 
Hydrogen sulfide -- -- -- -- -- -- -- 
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Table 3-34. Water Quality Standards for Beneficial Uses Pertinent to Pariette Draw, Nine Mile Creek, and Their Watersheds  
 Domestic 


Water Uses 
Recreation Uses Aquatic Wildlife Uses Agricultural 


Uses 
Parameter 1C 2A 2B 3A 3B 3D 4 


Toluene  1,000 -- -- 15,000 15,000 15,000 -- 
 1,2 -Trans-dichloroethylene 100 MCL -- -- 10,000 10,000 10,000 -- 
 1,1,1-Trichloroethane 200 MCL -- -- -- -- -- -- 
 1,1,2-Trichloroethane 0.59 -- -- 16 16 16 -- 
Methane  -- -- -- -- -- -- -- 
Total petroleum hydrocarbons -- -- -- -- -- -- -- 
Volatile organic compounds -- -- -- -- -- -- -- 
Xylenes 10,000 -- -- -- -- -- -- 
 2-Chlorophenol 81 -- -- 150 150 150 -- 
 2,4-Dichlorophenol 77 -- -- 2902 2902 2902 -- 
 2-Methyl-4,6-dinitrophenol 13 -- -- 280 280 280 -- 
 2,4-Dinitrophenol 69 -- -- 5,300 5,300 5,300 -- 


Pollution Indicators10 
BOD (mg/L) -- 5 5 5 5 5 5 
Total phosphorus as P (mg/L) -- 0.05 0.05 0.05 0.05 -- -- 
Nitrate as N (mg/L) -- 4 4 4 4 -- -- 
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Table 3-34. Water Quality Standards for Beneficial Uses Pertinent to Pariette Draw, Nine Mile Creek, and Their Watersheds  
 Domestic 


Water Uses 
Recreation Uses Aquatic Wildlife Uses Agricultural 


Uses 
Parameter 1C 2A 2B 3A 3B 3D 4 


Bacteriological 
E. coli (30-day geometric mean  
(No.)/100 ml)10 


206 126 206 -- -- -- -- 


E. coli (maximum (No.)/100 ml)10 940 576 940 -- -- -- -- 
Total coliform (30-day geometric mean 
(No.)/100 ml) (old standard) 


5,000 1,000 1,000 -- -- -- 5,000 


Fecal coliform (30-day geometric mean 
(No.)/100 ml) (old standard) 


2,000 200 200 -- -- -- 200 


1 The temperature standard shall be at background where it can be shown that natural or un-alterable conditions prevent its attainment. In such cases, rulemaking will be undertaken 
to modify the standard accordingly. 
2 These limits are not applicable to lower water levels in deep impoundments. The first number in the column details when early life stages are present; the second number details 
when all other life stages present. 
3 The dissolved metals method involves filtration of the sample in the field, acidification of the sample in the field, no digestion process in the laboratory, and analysis by atomic 
absorption or inductively coupled plasma (ICP) spectrophotometry. 
4 The first number in the column is a 4-day average, and the second number is a 1-hour average. Where criteria are listed as 4-day average and 1-hour average concentrations, 
these concentrations should not be exceeded more often than once, every three years on the average. 
5 The criterion for aluminum will be implemented as follows: Where the pH is equal to or greater than 7.0 and the hardness is equal to or greater than 50 ppm (as CaC03 in the 
receiving water after mixing), the 87 μg/1 chronic criterion (expressed as total recoverable) will not apply, and aluminum will be regulated based on compliance with the 750 μg/1 
acute aluminum criterion (expressed as total recoverable). 
6 Hardness-dependent criteria. 100 mg/L used. Conversion factors for ratio of total recoverable metals to dissolved metals must also be applied. In waters with hardness greater than 
400 mg/L (as CaC03), calculations will assume a hardness of 400 mg/L (as CaC03). 
7 Maximum concentration varies according to the daily maximum mean air temperature (12ºC = 2.4 mg/L; 12.1–14.6ºC = 2.2 mg/L; 14.7–17.6ºC = 2.0 mg/L; 17.7–21.4ºC = 1.8 mg/L; 
21.5–26.2ºC = 1.6 mg/L; and 26.3–32.5ºC = 1.4 mg/L). 
8 The following equations are used to calculate ammonia criteria concentrations: 
The 30-day average concentration of total ammonia nitrogen (in mg/L as N) does not exceed more than once every three years on the average, the chronic criterion calculated using 
the following equations: 
Fish Early Life Stages are Present: mg/L as N (Chronic) = ((0.0577/1+107.688-pH)+ (2.487/1+10PH-7.688)) * MIN (2.85, 1.45*100.028*(25-T)). 
Fish Early Life Stages are Absent: mg/1 as N (Chronic) = ((0.0577/1+107.688-pH) + (2.487/1+10pH-7.688)) * 1.45*100.028* (25-MAX(T,7))). 
9 Site-specific criteria for total dissolved solids may 
be adopted by rulemaking where it is demonstrated that: (a) a less stringent criterion is appropriate because of natural or un-alterable conditions; or (b) a less stringent, site-specific 
criterion and/or date-specified criterion is protective of existing and attainable agricultural uses; or (c) a more stringent criterion is attainable and necessary for the protection of 
sensitive crops. 
10 Investigations should be conducted to develop more information where these pollution indicator levels are exceeded. 
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3.15.3.3.2 IMPAIRMENTS 
The State of Utah has determined that all segments of the Green River in the Uinta Basin are 
supporting designated beneficial uses. However, there are impairments to the agricultural and 
aquatic life beneficial uses in and downstream of the project area due to exceedances of the water 
quality standards for TDS, boron, se, and temperature (UDEQ 2010a, UDEQ 2010b). Due to 
these exceedances, Pariette Draw and Nine Mile Creek are listed on Utah’s 2010 303(d) list of 
impaired waters and are described in greater detail in the following paragraphs. Pariette Draw 
was assessed as impaired for agricultural activities (use designation 4) due to boron and TDS 
(UDEQ 2010b). Pariette Draw was also assessed as impaired for cold water species of game fish 
and other warm water aquatic life (use designation 3B) due to selenium. Nine Mile Creek was 
assessed as impaired for cold water aquatic life (use designation 3A) due to temperature (UDEQ 
2010b).  


As water flows over and through soil particles and rock, soluble materials accumulate in the 
water. Major ions commonly found in water are sodium, calcium, magnesium, potassium, 
chloride, sulfate, and bicarbonate. In addition to ions, there are other dissolved substances in 
water, such as dissolved organic materials. The sum of all of the dissolved substances in water is 
TDS, and is measured in mg/L. Selenium is both an essential micronutrient and potentially 
detrimental element in high concentrations, which have been shown to cause mortality, 
deformity, and reproductive failure in fish and aquatic birds (EPA 1998). Boron is a naturally 
occurring trace element that is essential for the growth of crop plants and some algae, fungi, and 
bacteria, but can be toxic in excess.  


Water quality data available for Pariette Draw are summarized in Table 3-35. The UDWQ 
determined that Pariette Draw is not supporting its agricultural use due to violations of water 
quality criteria for elevated boron and TDS concentrations (Table 3-35). Pariette Draw is also 
listed as not supporting its warm water fisheries and waterfowl classification due to exceeding 
the chronic standard for selenium.  
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Table 3-35. Summary of Water Quality Data for Parameters of Concern for Creeks Downstream of the Project Area in the 
Pariette Draw Watershed 


Creek 


TDS  
(mg/L) 


Selenium  
(µg/L) 


Boron 
(µg/L) 


Pariette Draw 
above Flood 


Control Structure 


Pariette Draw 
Confluence with 


Green River 


Pariette Draw 
above Flood 


Control Structure 


Pariette Draw 
Confluence with 


Green River 


Pariette Draw 
above Flood 


Control Structure 


Pariette Draw 
Confluence with 


Green River 


STORET station ID 49334801 49334401 49334801 49334401 49334801 49334401 


Standard (see Table 3-29) 1,200 1,200 4.6 4.6 750 750 


Number of samples 51 95 43 72 23 52 


Average 2,257 2,818 7.4 3.9 1,279 168 


Minimum 684 662 1.0 0.5 421 92 


Maximum 4,262 6,146 21.9 18.0 1,830 3,000 


Total violations 38 87 23 18 19 51 


Percentage of samples 
violating standard 


75% 92% 52% 25% 83% 98% 


Total violations 2006 to 
present 


22 30 9 5 11 20 


Percentage of violating 
2006 to present 


73% 100% 56% 26% 69% 100% 


1 Data from UDEQ (2010b). 
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Nine Mile Creek is listed for impairment of temperature for its beneficial use of a cold water 
fishery (Table 3-36. ). Water temperature is related to and affected by a variety of factors, 
including riparian conditions, stream morphology, and volume of discharge. Biological and 
chemical processes within river systems depend on temperature, and aquatic organisms from 
microbes to fish depend on certain temperature ranges for their optimal health. UDEQ-
designated Nine Mile Creek has a beneficial use designation of 3A to support the temperature 
ranges of the aquatic organisms in the creek. The water quality criterion for temperature in cold 
water fisheries (3A) is 20°C. UDWQ is in the process of changing the designated use for Nine 
Mile Creek from cold water aquatic life (use designation 3A) to warm water aquatic life (use 
designation 3B) (personal communication between Erica Gaddis, SWCA, and Carl Adams, 
UDWQ, January 2011).  


Table 3-36. Summary of Data for Temperature (˚C) at Nine Mile Creek  
STORET station ID 49333351 


Standard (see Table 3-29) 20 


Number of samples 20 
Average 20.3 
Minimum 12 
Maximum 28 
Total number of violations 10 
Percent violating 50% 
Source: EPA 2011  


Section 303(d) of the Clea n Water Act and EPA’s Water Quality Planning and Management 
Regulations (40 CFR 130) require states to develop total maximum daily loads (TMDLs) for 
water bodies that are not meeting applicable water quality standards. TMDLs list the maximum 
amount of a pollutant that a water body can assimilate and still meet water quality standards. A 
TMDL was completed by UDWQ and approved by EPA in 2010 for TDS, selenium, and boron 
in the Pariette Draw watershed (UDEQ 2010b).  summarizes the load reductions required for 
these parameters in Pariette Draw. There is not a TMDL completed for Nine Mile Creek.  


Table 3-37. Summary of TMDL Load Reductions in Pariette Draw (STORET site 
4933480) Required for Surface Waters Downstream of the Proposed Project  


Pollutant of concern TDS Boron Selenium 


Water quality target 1,200 mg/l 750 µg/l 4.6 µg/l 


Current load 174.77b tons/day 137.98b tons/day 0.23b lbs/day 


Loading capacity 59.85b tons/day 64.68b tons/day 0.17b lbs/day 


TMDL load reduction 114.91b tons/day 73.30b tons/day 0.07b lbs/day 


Percentage reduction 65.8% 53.1% 28.1% 
Source: UDEQ (2010b). 
a Load over the 0%–30% flow percentile range. 
b Load over the 10%–40% flow percentile range. 
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According to the TMDL, TDS, boron, and selenium in the area are derived primarily from 
natural sources. Irrigation management has resulted in artificial transport pathways of these 
constituents to surface waters, in addition to natural pathways. The USGS along with the Bureau 
of Reclamation and the BLM developed a dissolved-solids water quality model (SPARROW) 
specific to surface waters in the Upper Colorado River Basin (UCRB) (Kenney et al. 2009). This 
model relates measured chemical constituents at monitoring stations to upland catchment 
attributes, such as land use, land cover, or geology (Smith et al. 1997). The model is a statistical 
assessment based on an existing transport model and available water-quality monitoring data for 
the basin. Of the 22 factors considered in the model, the largest factors influencing TDS 
concentrations in surface waters in the UCRB are as follows:  


1. Bedrock geology. Bedrock geology, particularly sedimentary rock formed from marine 
sediments, is the largest natural source of dissolved solids to streams in the UCRB (Iorns 
et al. 1965; Liebermann et al. 1989; U.S. Department of the Interior, 2003; Anning et al. 
2007; Kenney et al. 2009). Due to its chemical composition, exposure, and erodibility, 
the Uinta Formation is a natural source of soluble salts (UDEQ 2010b). It contains coal-
bearing beds, formed in coastal marine environments. Coal beds are a known contributor 
of increased TDS in surface and groundwater. 


2. Climate characteristics. Precipitation is the major land to water transport mechanism 
associated with natural sources of dissolved solids. Evaporative transpiration is another 
mechanism that can enhance the transport of dissolved solids to streams. Evaporative 
transpiration is the process of transferring water to the atmosphere through evaporation of 
water and transpiration from plants. Vegetation consumes water containing dissolved 
solids from within the soil zone and transpires pure water, leaving behind the dissolved 
minerals. Evaporation on bare soils also removes pure water and precipitates minerals on 
the soil surface, which are immediately available for dissolution through precipitation and 
surface runoff.  


3. Irrigated agriculture. Irrigation water and natural precipitation (in excess of soil holding 
capacity and plant requirements) percolates through the soils and transports these 
constituents into the shallow alluvial aquifer (groundwater), eventually returning to the 
watershed streams as base flow. Deposition of salts on the ground surface also seals the 
soil pores, preventing percolation and increasing the volume and velocity of runoff, 
leading to sheet flows and increased pollutant loading. Irrigation of agricultural lands, 
particularly those derived from sedimentary rocks, is the major anthropogenic source of 
dissolved solids in the UCRB, accounting for approximately 40% of the dissolved-solids 
load (Iorns et al. 1965; Liebermann et al. 1989; U.S. Department of the Interior 2003; 
Kenney et al. 2009). Irrigation return flows in the watershed are a potential source of 
salinity because they dissolve and transport soil particles and salts from fields and return 
them to surface waters through surface and subsurface flows.  


The primary natural source of boron in the area is bedrock formed from evaporated swamps and 
marshes. The Uinta Basin was once covered by Uinta Lake, which eventually evaporated to 
marshlands before finally disappearing. Shallow groundwater transport is an important transport 
pathway of boron in the area (Naftz et al. 2008). Boron concentrations in groundwater are 
derived from leaching of rocks and soils that contain borate and borosilicate minerals. The 
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highest boron concentrations in Pariette Draw occur from November through March, which 
suggests that 1) groundwater contributions are responsible for most of the boron impairment and 
2) storm water runoff generally dilutes the concentrations in surface waters.  


The primary sources of selenium in the Pariette Draw watershed, as noted in Utah’s 2010 303(d) 
list, are natural sources and irrigated crops. Transport of eroded soil from the watershed, some of 
which has naturally high concentrations of selenium, is also an important pollutant source 
(UDEQ 2010b). The primary natural source of selenium in the area is found in black shale-
derived soils and landscapes (UDEQ 2010b). Black shale comprises organic-rich, fine-grained 
sedimentary rock deposited in very low oxygen conditions. Dry conditions make irrigation 
necessary for nearly all crops grown in the watershed. Normal aqueous chemical processes, 
enhanced by seepage from irrigated agriculture in the watershed, are capable of transporting 
some of the naturally occurring selenium in the sediments to the stream system.  Seeps in the 
area provide another pathway for selenium to move from groundwater to surface water. 


Two USGS studies on TDS (Kenney et al. 2009 and Botu et al. 2010) do not identify surface 
erosion to be an important transport pathway of TDS to surface waters in the UCRB. These 
studies also report that surface disturbance, including disturbance related to oil and gas 
development, does not have a statistically significant impact on TDS concentrations in surface 
waters in the area. Likewise, neither surface disturbance nor oil and gas development were noted 
in the Pariette Draw TMDL as important factors in selenium or boron transport or surface water 
concentrations. The possible exception to this would be disturbance on heavily irrigated lands 
that have higher than normal soil concentrations of selenium or boron. The Pariette Draw TMDL 
states “though oil and gas well pads are prevalent in the watershed, they are not considered a 
major source based on observations of best management practices (BMPs) employed during site 
visits in the field” (UDEQ 2010b).  


Sediment loading, salinity, and the trace element selenium are the most substantial water quality 
concerns in the project area. Current sediment loading/year to the Green River is approximately 
9,684,000 tons at Jensen, Utah (BLM 2005b). There are no data on sediment loading to other 
perennial and intermittent waterways in or near the project area. Salinity and selenium in the 
Green River are of interest, but no reliable mean annual concentration data exist. Also, it is not 
possible to generate a reliable estimate of any possible increase in salinity and selenium 
concentrations in the Green River from the Proposed Action and alternatives because any 
increases would be a result of runoff from saline soils, which are diffuse across the landscape, 
with salinity and selenium concentrations varying considerably from location to location. 
However, it is possible to estimate the number of acres of saline soils in the project area (16,795 
acres; see Section 3.10, Soils). Saline sediments that originate in the project area eventually flow 
into the Green River, a major tributary to the Colorado River. Colorado River salinity is a 
regional, national, and international issue. Control of sediment discharged from public lands is 
mandated by the Colorado River Basin Salinity Control Act of 1974. Proper land use is the 
BLM’s preferred method of achieving salinity control, with the planning process being the 
principal mechanism for implementation. Selenium is present in quantities exceeding state limits 
in Pariette Draw, which receives irrigation drainage from the Pleasant Valley area near the 
Duchesne River north of the project area. Pariette Draw ultimately drains into the Green River in 
the northeastern corner of the project area (BLM 1994). 
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3.15.4 WETLANDS AND RIPARIAN ZONES 
Wetlands and riparian areas comprise a small portion (1,249 acres of BLM-identified riparian 
areas) of the project area. Most of the riparian zones are located along the Green River, with the 
remainder associated with Pariette Draw and Nine Mile Creek. Utah BLM Riparian Policy (UT-
93-93) is to maintain and/or improve riparian areas to Proper Functioning Condition (PFC). 
Accordingly, no new surface-disturbing activities are allowed within 100 m of riparian areas 
unless 1) there are no practical alternatives, 2) all long-term impacts can be fully mitigated, or 3) 
the new surface-disturbing activity would benefit or enhance the riparian area. Wetlands and 
riparian zones in the project area are depicted in Map 30. 


3.15.5 FLOODPLAINS  
There are 6,772 acres of 100-year floodplain within the project area. The floodplains include 
Green River, Four Mile Wash, Desert Spring Wash, Petes Wash, Sheep Wash, Sand Wash, Nine 
Mile Creek, Pariette Draw, Wells Draw, and four unnamed washes. Floodplain boundaries 
within the project area are depicted in Map 29. Floodplains are protected by Executive Order 
11988. This Executive Order requires federal agencies to take action to reduce the risk of flood 
loss; minimize the impact of floods on human safety, health, and welfare; and to restore and 
preserve the natural and beneficial values served by floodplains. Major drainages in the project 
area determined as critical flood potential areas include Nine Mile Creek and Pariette Draw 
(BLM 1994). 


3.16 WILDLIFE  
The project area encompasses approximately 206,826 acres of land, including a variety of habitat 
types and wildlife species. There is big game (such as deer, elk, pronghorn, and bighorn sheep); 
mountain lions (or cougars); upland game; non-game species (such as small mammals, reptiles, 
and amphibians); and aquatic species. Management goals for most wildlife populations in the 
project area are determined primarily by the UDWR, with the exception of federally protected 
wildlife species, which are determined by the USFWS. The BLM Vernal FO has established 
habitat management objectives (BLM 1994) within the FO boundary for mule deer, Rocky 
Mountain elk, pronghorn, and Rocky Mountain bighorn sheep. Habitat management objectives 
for reptiles, amphibians, and other non-game species in the project area are limited to protecting 
individuals and the habitat of state sensitive, BLM sensitive, and federally listed species, and 
designating spatial and temporal barriers for nesting raptors (BLM 1994). Details on state 
sensitive, BLM sensitive, and federally listed species can be found in Section 3.12, Special 
Status Species. 


3.16.1 BIG GAME 
The project area is within the herd unit areas for mule deer, Rocky Mountain elk, pronghorn, and 
Rocky Mountain bighorn sheep. These species occur throughout the project area in areas of 
suitable habitat (see Table 3-38, Table 3-39, Table 3-40, and Table 3-41, and Maps 31 through 
34). The BLM defines crucial winter habitat as the determining factor in a population’s ability to 
maintain and reproduce itself at a certain level over the long term (BLM 1999b). Other BLM 
habitat designations applied to big-game species habitat areas are high-priority winter habitat, 
substantial winter habitat, crucial year-long habitat, limited year-long habitat, fawning habitat, 
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and potential year-long habitat. With the exception of fawning habitat and potential year-long 
habitat, these habitat designations are defined in Table 3-39. Table 3-41 contains UDWR habitat 
definitions. No fawning habitat is present in the project area, and potential year-long habitat 
applies only to areas in the southern part of the project area, where Rocky Mountain bighorn 
sheep habitat may exist. BLM crucial winter habitat is the only habitat designation present in the 
project area that the BLM has the authority to protect through RMP resource allocations. 
However, analysis of impacts due to natural gas development considers all habitat designations 
present (UDWR and BLM), because disturbance would occur in these areas and they do offer 
habitat value to wildlife species. 


Table 3-38. BLM-designated Big Game Habitat in the Project Area 
Species BLM Habitat Designation Acres 


Mule Deer  


Crucial Winter Habitat 130 
High-Priority Winter Habitat 63,722 
Substantial Winter Habitat 32,166 
Crucial Year-long Habitat 7,795 
Limited Year-long Habitat 102,713 
Total 206,526 


Rocky Mountain Elk  


Crucial Winter Habitat 51,610 
High-Priority Winter Habitat 28,471 
Limited Winter Habitat 81,150 
Substantial Winter Habitat 45,335 
Total 206,566 


Pronghorn  


Crucial Year-long Habitat 112,902 
High-Priority Year-long Habitat 56,227 
Limited Year-long Habitat 35,890 
Substantial Year-long Habitat 227 
Fawning Habitat 0 
Total 205,246 


Rocky Mountain Bighorn Sheep Potential Year-long Habitat 81,123 
Total 81,123 
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Table 3-39. BLM Habitat Designation Definitions 
BLM Habitat Designation Definition 
Crucial Habitat Habitat on which the local population of a wildlife species depends for 


survival because no alternative ranges or habitats are available. Crucial 
value habitat is essential to the life history requirements of a wildlife 
species. Degradation or unavailability of crucial value habitat will lead to 
significant declines in carrying capacity and/or numbers of the wildlife 
species in question. 


High-Priority Habitat High-priority ranges are “intensive” use areas that, due to relatively wide 
distribution, do not constitute critical values but are highly important to 
high-interest wildlife. 


Substantial Habitat Substantial ranges are areas that provide “frequent” use by a wildlife 
species. These areas do not provide habitat for resident populations, 
although animals do consistently use these areas throughout a season. 


Limited Habitat Limited ranges are areas that provide for only “occasional” use by a 
wildlife species. These areas do not provide habitat for resident 
populations, and animals use these areas only on a limited basis. 


Source: Definitions provided by Brandon McDonald, BLM Vernal FO. 
 


Table 3-40. UDWR-defined Big Game Habitat in the Project Area 
Species UDWR Habitat Acres 


Mule Deer Crucial Spring/Fall Habitat 241 
Crucial Winter Habitat 0 
Substantial Winter Habitat 66,633 
Crucial Year-long Habitat 13,962 
Total 80,836 


Rocky Mountain Elk Crucial Summer Habitat 33 
Crucial Winter Habitat 93 
Substantial Winter Habitat 10,269 
Crucial Year-long Habitat 48,305 
Substantial Year-long Habitat 52,722 
Total 111,422 


Pronghorn Crucial Year-long Habitat 97,373 
Substantial Year-long Habitat 8,136 
Total 105,509 


Rocky Mountain Bighorn 
Sheep 


Crucial Year-long Habitat 14,852 
Substantial Year-long Habitat 24,121 
Total 38,973 
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Table 3-41. UDWR Habitat Definitions 
UDWR Habitat Definition Definition 


Crucial Value Habitat Habitat on which the local population of a wildlife species depends for 
survival because no alternative ranges or habitats are available. Crucial 
value habitat is essential to the life history requirements of a wildlife 
species. Degradation or unavailability of crucial habitat will lead to 
significant declines in carrying capacity and/or numbers of wildlife 
species in question. 


Substantial Value Habitat Habitat that is used by a wildlife species but is not crucial for population 
survival. Degradation or unavailability of substantial value habitat will not 
lead to significant declines in carrying capacity and/or numbers of the 
wildlife species in question. 


Source: UDWR (2007). 


3.16.1.1 MULE DEER 
Mule deer (Odocoileus heminonus) occupy most ecosystems in Utah, but likely attain their 
greatest densities in shrublands and areas characterized by rough, broken terrain and abundant 
browse and cover. In the Rocky Mountains, the winter diet of mule deer consists of 
approximately 75% browse from a variety of trees and shrubs, and 25% forbs and grasses. In the 
spring and summer, browse is 50% of the diet and grasses and forbs make up the other 50% 
(Fitzgerald et al. 1994). In the Green River corridor, a resident mule deer population remains 
near the river year-round. A separate population inhabits the upland portion of the project area. 
Mule deer summer range habitat types for the upland population consist of spruce/fir, aspen, 
alpine meadows, and large grassy parks located at higher elevations. Winter range habitat 
primarily consists of shrub-covered, south-facing slopes, and often coincides with areas of 
concentrated human use and occupation. Winter range is often considered a limiting factor for 
mule deer in the Intermountain West. In order to move between summer and winter ranges near 
the project area, mule deer make short distance seasonal migrations along elevational and 
topographical gradients (personal communication between Pat Rainbolt, UDWR Impact Analysis 
Biologist, and Amanda Christensen, SWCA, March 10, 2011). Mule deer migration patterns in 
this area are diffuse, and cannot be defined in migratory corridors. However, maintaining 
connectivity between summer and winter ranges so that these movement patterns may continue 
is vital to maintaining healthy mule deer herds.  


The size and condition of mule deer herds are usually directly correlated with the quantity and 
quality of their habitat. There are 206,526 acres of BLM-designated and 80,836 acres of UDWR-
defined mule deer habitat in the project area (see Table 3-38 and Table 3-40). Mule deer 
typically occur in riparian areas (such as the Green River) during the summer, and in the 
southwestern portion of the project area around Nine Mile Canyon, Wells Draw, Big Wash, and 
Fivemile Canyon during the winter. Statewide, following the 2002 hunting season, population 
estimates were 280,000, which represents 66% of the long-term management objective of the 
UDWR (UDWR 2003a). Habitat loss and fragmentation due to human expansion and 
development contributes to population sizes that are chronically smaller than UDWR 
management objectives (UDWR 2003a). Fragmentation of mule deer habitat, and attendant 
impacts such as noise, human disturbance, etc., from existing roads in the project area are 
discussed below. 
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Sawyer et al. (2006) found that mule deer in western Wyoming changed winter habitat selection 
patterns due to natural gas development. They found that deer generally avoided areas with road 
densities of ≥0.16 km/km2, even if those areas had been frequented often prior to development. 
The research also concluded that aversion to these areas occurred during the first year of 
construction and that no acclimatization occurred throughout the course of the 5-year study. In 
effect, the deer were being displaced from pre-development high-use areas (presumably high-
quality habitat) to previously low-use areas (presumably low-quality habitat). This effect has the 
potential to influence survival, particularly fawn mortality, and reproduction on a population 
level. 


Following Sawyer et al. (2006), a spatial analysis was conducted to determine habitat 
fragmentation from current road density in BLM-designated mule deer habitat in the project area. 
Road density was calculated by dividing suitable mule deer habitat into square kilometers and 
measuring the length of road within each square. Mule deer habitat containing 0.16 km/km2 or 
more of roads (as in Sawyer et al. 2006) was considered unfavorable for mule deer due to habitat 
fragmentation, whereas mule deer habitat containing fewer than 0.16 km/km2 of roads remained 
favorable for mule deer. There are currently 560 miles of roads in BLM-designated mule deer 
habitat in the project area resulting in 145,939 acres (71%) of unfavorable habitat (Table 3-42). 
There are currently 190 miles of roads in UDWR mule deer habitat, resulting in 49,858 acres 
(62%) of unfavorable habitat (Table 3-43). 


Table 3-42. Miles of Roads, Acres of Unfavorable Habitat, and Percentage of Unfavorable 
Habitat Under Current Conditions in BLM-designated Big Game Habitat 


Species Miles of Existing 
Roads in BLM-


designated Habitat 


Acres of Unfavorable 
Habitat Due to 
Existing Roads 


Percentage 
Unfavorable 


Habitat  
Mule Deer 560 145,939 71% 
Rocky Mountain Elk 560 124,188 60% 
Pronghorn 553 n/a1 n/a1 
Rocky Mountain Bighorn Sheep 169 80,523 100% 
1No peer-reviewed data were available to allow for an analysis of habitat fragmentation for pronghorn. 
 


 


Table 3-43. Miles of Roads, Acres of Unfavorable Habitat, and Percentage of Unfavorable 
Habitat Under Current Conditions in UDWR Big Game Habitat 


Species Miles of Existing 
Roads in UDWR-
defined Habitat 


Acres of Unfavorable 
Habitat Due to 
Existing Roads 


Percentage 
Unfavorable 


Habitat  
Mule Deer 190 49,858 62% 
Rocky Mountain Elk 256 58,882 53% 
Pronghorn 344 n/a1 n/a1 
Rocky Mountain Bighorn Sheep 82 38,973 100% 
1No peer-reviewed data were available to allow for an analysis of habitat fragmentation for pronghorn. 
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3.16.1.2 ROCKY MOUNTAIN ELK 
The Rocky Mountain elk (Cervus canadensis) is Utah’s state animal, and is the second most 
abundant big game species in the state after mule deer. In 2003, the statewide elk population 
estimate was 58,000—below the management objective of 68,400 individuals. Elk herds were 
intentionally reduced in many areas between 2000 and 2003 due to widespread droughts and 
poor range conditions, but numbers have been allowed to climb naturally as conditions have 
improved over the past few seasons (UDWR 2005b). According to UDWR, the elk herd that 
inhabits portions of the project area consists of approximately 1,450 individuals, approximately 
207% of the management objective of 700 (personal communication between Pat Rainbolt, 
UDWR Impact Analysis Biologist, and Amanda Christensen, SWCA,  March 10, 2011). 


Elk are considered generalist feeders (Fitzgerald et al. 1994). In the northern and central Rocky 
Mountains, grasses and shrubs compose most of their winter diet, with the former being of 
primary importance in the spring months (Kufeld 1973). Forbs become increasingly important in 
late spring and summer, and grasses again dominate in the fall. These feeding relationships may 
change somewhat depending on location. Associated with seasonal changes in diet are seasonal 
changes in habitat. The season and function of use of these habitats help distinguish various 
types of winter ranges, production areas (calving grounds), and/or summer range. Production or 
calving areas are used from mid-May through June, and typically occupy higher-elevation sites 
than winter range. Calving grounds are usually characterized by aspen, montane coniferous 
forest, grassland/meadow, and mountain brush habitats, and are generally in locations where 
cover, forage, and water are in close proximity (Fitzgerald et al. 1994). In western Colorado, for 
instance, most females calve within 660 feet of water (Seidel 1977). Along the Wasatch Front, 
typical Rocky Mountain elk winter range occurs between 5,500 and 7,500 feet elevation and 
comprises mountain shrub and sagebrush habitats. Approximately 90% of the local elk 
population (in and around the project area) is located in crucial winter range during an average of 
five winters out of ten from the first heavy snowfall to spring green-up (BLM 1994). 


There are 206,566 acres of BLM-designated and 111,422 acres of UDWR elk habitat in the 
project area (see Table 3-38 and Table 3-40). Crucial elk winter habitat is located in the 
northwest corner of the project area near Gilsonite Draw, Fivemile Canyon, Wells Draw, and Big 
Wash (see Map 34). This crucial habitat makes up approximately 25% of the project area. 


The local elk population summers west of the project area in the aspen stands of Anthro 
Mountain. It makes an easterly migration into and near the project area for the winter. High 
quality winter habitat for this population comprises the pinyon-juniper habitat type in the western 
portion of the project area (personal communication between Pat Rainbolt, UDWR Impact 
Analysis Biologist, and Amanda Christensen, SWCA, March 10, 2011). There is no major 
migration route within the project boundary; however, individuals do make short-distance, local, 
and diffuse movements within the wintering habitat.  


Elk in arid environments cannot rely on forested habitats for thermal and camouflage 
requirements; it is likely that they depend on shrubs, topography, and areas of low human 
disturbance to meet these needs (Sawyer and Nielsen 2005). In Western Wyoming, Sawyer et al. 
(2005) found that GPS-collared elk preferred habitat farther from roads more than similar 
habitats near roads. In the summer, these elk were using habitat an average distance of 2.8 km 
from roads, and in winter they were slightly closer (1.2 km). This may be explained by the 
decrease in human activity on rural roads in the winter, as roads become inaccessible to vehicles. 
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Lyon (1983) found that elk preferentially use habitat where road densities are ≤0.62 km/km2. 
This number was used as the threshold value to determine, using the same method as for mule 
deer, the current amount of BLM-designated elk habitat in the project area that is unfavorable 
due to habitat fragmentation from roads. There are currently 560 miles of roads in BLM-
designated elk habitat in the project area, resulting in 124,188 acres (60%) of unfavorable habitat 
(see Table 3-42). There are currently 256 miles of roads in UDWR elk habitat, resulting in 
58,882 acres (53%) of unfavorable habitat (Table 3-43). 


3.16.1.3 PRONGHORN  
Pronghorn (Antilocapra americana) can be found throughout the western United States, Canada, 
and northern Mexico. They are generally associated with open plains in desert, grassland, and 
sagebrush habitats where they feed mainly on browse. Pronghorn prefer to occupy areas with 
large tracts of flat to rolling open terrain where they rely on keen eyesight and swift movement to 
avoid predators. Pronghorn are often found in small groups and tend to be most active during the 
day. 


The pronghorn populations in the Uinta Basin have been adversely affected by historic range 
degradation and habitat loss in the sagebrush steppe habitat type as well as periodic drought 
conditions (UDWR 2002a). As part of a multiyear, state-wide pronghorn relocation effort, 
UDWR biologists translocated 126 pronghorn in 2005 from Parker Mountain in southern Utah to 
the Uinta Basin, south of US-40. Fifty-eight pronghorn were moved to the Myton Bench unit, 
and 37 were added to the population on the East Bench. The Ute Tribe also received 30 
pronghorn to help enhance their herd. In spite of these efforts, actual population numbers are 
approximately 27% of the management objective of 1,100 individuals (personal communication 
between Pat Rainbolt, UDWR Impact Analysis Biologist, and Amanda Christensen, SWCA, 
March 10, 2011). Pronghorn near the project area do not migrate long distances; rather, they 
make local and diffuse seasonal movements, which are likely influenced by food availability 
(personal communication between Pat Rainbolt, UDWR Impact Analysis Biologist, and Amanda 
Christensen, SWCA, March 10, 2011). 


There are 205,246 acres of BLM-designated and 105,509 acres of UDWR pronghorn habitat in 
the project area (see Table 3-38, Table 3-40, and Map 31) and pronghorn can be found there 
year-round. The BLM employs timing stipulations for pronghorn fawning areas, though no 
pronghorn fawning areas have been identified within the project area. Fragmentation of 
pronghorn habitat may be a concern in the project area, though no peer-reviewed studies were 
identified that contained threshold values upon which to base spatial analyses, like those 
completed for mule deer and elk. However, there are 553 miles of existing roads in BLM-
designated pronghorn habitat in the project area (Table 3-42). There are currently 344 miles of 
roads in UDWR pronghorn habitat (Table 3-43). 


3.16.1.4 ROCKY MOUNTAIN BIGHORN SHEEP 
Most biologists recognize three subspecies of bighorn sheep (Ovis canadensis), all of which are 
endemic to North America (Wehausen et. al. 2005). Potential habitat exists in the project area for 
one of the three recognized subspecies, the Rocky Mountain bighorn sheep (O. canadensis 
canadensis). Rocky Mountain bighorn sheep are generally found in the cooler mountainous 
regions of Canada and the western U.S., while desert bighorn sheep occupy the warmer desert 
regions of the southwestern U.S, primarily in Arizona, California, Nevada, and Utah. 
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Bighorn sheep graze on grasses and browse on shrubby plants, and often seek salt licks or natural 
mineral deposits to supplement their diets. They seek cover and avoid predators with agility in 
steep and rugged terrain. They are generally found in large herds, though they do not follow a strict 
dominance hierarchy. Bighorn sheep currently require separation from domestic sheep to prevent 
the transmission of diseases, against which they have no natural defenses (UDWR 1999b). 


Bighorn sheep experienced significant declines in numbers in the early 1900s and were nearly 
extirpated due to disease, habitat degradation, and hunting. For the past 30 years, Utah has been 
involved in an aggressive program to restore bighorn sheep to their native habitats. Fifty-four 
Rocky Mountain bighorn sheep were transplanted into the Nine Mile, Bighorn Mountain area 
between 1993 and 1995. In 1999, the population size was estimated at 140 with an upward trend 
(UDWR 1999b). Additionally, a viable population has become established along the eastern 
portion of the Green River corridor. Rocky Mountain bighorn sheep currently occupy the rugged 
Book Cliffs terrain, south from the Uintah and Ouray Indian Reservation and eastward to 
Thompson Springs, Utah. The statewide estimate for the subspecies in 1999 was 800 individuals 
(UDWR 1999b). 


BLM-designated potential year-long habitat for Rocky Mountain bighorn sheep in the project area 
is approximately 81,123 acres (see Table 3-38). UDWR habitat (crucial year-long and substantial 
year-long) in the project area is approximately 38,973 acres (see Table 3-40). This acreage is in the 
southern portion of the project area. As for the other big-game species found in the project area, 
habitat fragmentation from existing roads is a concern for Rocky Mountain bighorn sheep, and 
peer-reviewed habitat fragmentation thresholds were available to conduct spatial analyses to 
determine the extent of habitat fragmentation from existing roads in the project area. 


Singer et al. (2001) found that bighorn sheep released into habitat patches of at least 158.7 km2 ± 
60.3 km2 colonized an average of one neighboring patch, while bighorn sheep released in smaller 
patches did not colonize neighboring areas and eventually left the area. Patch colonization is a 
necessary precursor to reproduction and population maintenance. Bighorn sheep are more sensitive 
to encroachment and habitat fragmentation than are other ungulates in the project area (Singer et al. 
2001). Accordingly, this analysis assumed that patch sizes smaller than 159 km2 were generally 
unsuitably fragmented and therefore unfavorable for bighorn sheep. There are 169 miles of 
existing roads in BLM-designated bighorn sheep habitat in the project area resulting in 80,523 
acres (nearly 100%) of unfavorable habitat (see Table 3-42). In UDWR bighorn sheep habitat, 
there are currently 82 miles of roads resulting in 38,973 acres (100%) of unfavorable habitat (see 
Table 3-43). 


3.16.2 MOUNTAIN LION (COUGAR)  
The mountain lion, or cougar, likely inhabits most ecosystems in Utah. However, it is most 
common in the rough, broken terrain of foothills and canyons, often in association with montane 
forests, shrublands, and pinyon-juniper woodlands (Fitzgerald et al. 1994). Mule deer is the 
mountain lion’s preferred prey species. Consequently, mountain lion seasonal use ranges closely 
parallel those of mule deer (UDWR 1999a). Home range sizes vary in relation to habitat quality. 
In Utah, home range size is influenced by deer and elk seasonal migration patterns. Suitable 
habitat is primarily determined by available prey and cover for stalking. Mountain lions often use 
steep slopes in widely spaced mixed conifer stands, and rarely use habitats with sparse cover 
such as sagebrush and slickrock (UDWR 1999a). 
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Mountain lions can be found year-round throughout the project area. The BLM has not 
established habitat objectives for mountain lions, though it is generally accepted by biologists in 
the agency that lions occur most often where mule deer occur. Refer to Section 3.16.1.1 (Mule 
Deer), Table 3-38, and Map 33 for probable mountain lion distribution and habitat acreage 
within the project area. 


3.16.3 UPLAND GAME 
Upland game with the potential to occur in the project area include populations of chukar 
partridge (Alectoris chukar), greater sage-grouse (Centrocercus urophasianus), mourning dove 
(Zenaidura macroura), mountain cottontail rabbit (Sylvilagus nuttallii), and desert cottontail 
rabbit (Sylvilagus audoboni). Habitat for these species can be found throughout the 206,826-acre 
project area. Annual fluctuations for most upland game populations closely correlate with annual 
climatic patterns. Mild winters and early spring precipitation during the months of March, April, 
and May are associated with increases in upland game populations. Warm, dry weather during 
the early summer, especially in June, is generally considered vital for the survival of newly born 
young of many upland game species (UDWR 2000). Many upland game species (e.g., cottontail 
rabbits and mourning doves) easily adapt to human disturbance, and can often be found near 
disturbed/built areas such as well sites and roadsides. The greater sage-grouse, however, has 
experienced a long-term decline as a result of the degradation and loss of important sagebrush 
steppe habitat (BLM 2004a). (The greater sage-grouse is discussed further in Section 3.12, 
Special Status Species.) A variety of other upland game species can be found year-round 
throughout the project area. 


3.16.4 REPTILES, AMPHIBIANS, AND OTHER NON-GAME SPECIES 
Reptile and amphibian species with the potential to occur in the project area include the eastern 
fence lizard (Sceloporus undulates); the common sideblotched lizard (Uta stansburiana); the 
Great Basin gopher snake (Pituophis melanoleucus); the Northern leopard frog (Rana pipiens); 
the short-horned lizard (Phrynosoma douglassii); the wandering garter snake (Thamnophis 
elegans vagrans); the Western rattlesnake (Crotalus viridis); and the Western whiptail 
(Cnemidophorus tigris) (Brown et al. 1958; UDWR 2003a; USFWS 2006b). Other non-game 
species that may be present in the project area include the white-tailed prairie dog (Cynomys 
leucurus), which is discussed in more detail in Section 3.12, Special Status Species; black-tailed 
and white-tailed jackrabbits (Lepus californicus, Lepus townsendii); the ringtail cat (Bassariscus 
astutus); the striped skunk (Mephitis mephitis); the badger (Taxidea taxus); the red fox (Vulpes 
vulpes); the coyote (Canis latrans); the bobcat (Lynx rufus); various bat species (Order 
Chiroptera); the white-tailed antelope squirrel (Ammospermophilus leucurus); the least 
chipmunk (Neotamias minimus); Ord’s kangaroo rat (Dipodomys ordii); the deer mouse 
(Peromyscus maniculatus); the brush mouse (P. boylii); and the desert woodrat (Neotoma lepida) 
(Brown et al. 1958; UDWR 2003b).  
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Several small mammal, amphibian, and reptile surveys have been conducted by the BLM on the 
land managed by the Vernal FO, including parts of the project area. Many of these non-game 
species are difficult to study and monitor because of low population sizes and/or secretive 
behavior. However, the BLM is in the process of acquiring basic habitat and population 
information on non-game species listed by state and federal agencies as special status species. 


Small mammals, amphibians, and reptiles may have special habitat needs. Areas with the highest 
concentrations and diversity of these species are generally associated with riparian areas (there 
are 1,249 acres of BLM-identified riparian habitat in the project area). Amphibian populations 
are generally limited to areas with water. Small mammals and reptiles generally range farther 
from water into grassland, shrubland, and forested habitats (reptiles are often associated with 
talus slopes and rock faces), but must return periodically to water sources. Because small 
mammals and reptiles occur across many habitats, potential habitat for these species in the 
project area is equal to the project area itself (206,826 acres). 


3.16.5 AQUATIC SPECIES 
Aquatic habitat within the project area consists mostly of 667 acres within the Pariette Wetlands 
and Green River, though Nine Mile Creek is a perennial waterway along the southern edge of the 
project area that also provides habitat for aquatic species. In the Pariette Wetlands, catfish are the 
most commonly encountered fish species, though special status fish species are also present 
(Utah Travel Industry 2007). Nine Mile Creek supports a non-game fishery, including such 
species as the red shiner and speckled dace (BLM 1999c). There are also several special status 
fish species in the Green River: the bonytail; the Colorado pikeminnow; the humpback chub; the 
razorback sucker; the roundtail chub; the bluehead sucker; and the flannelmouth sucker (these 
species are discussed further in Section 3.12, Special Status Species). The Green River provides 
federally designated critical habitat for several of these fish species. Other aquatic species, 
including game fish such as brown and rainbow trout, also exist in the Green River. 


3.17 WILDERNESS CHARACTERISTICS 
The project area overlaps approximately 39,892 acres of the 63,118-acre Desolation Canyon 
non-WSA lands with wilderness characteristics that were inventoried by BLM (BLM 2007) and 
found to have wilderness characteristics (Map 35). The Desolation Canyon non-WSA lands with 
wilderness characteristics are a continuation of the many features and landforms found 
throughout the contiguous Desolation Canyon WSA, although the Desolation Canyon WSA is 
not located in the project area. 


Non-WSA lands with wilderness characteristics are areas having at least 5,000 acres in a natural 
or undisturbed condition, and provide outstanding opportunities for solitude or primitive forms 
of recreation. This information is documented in an April 2007 wilderness characteristics review 
completed by the Vernal FO (BLM 2007) and further discussed in the Vernal RMP. Within the 
original inventory area, 6,993 acres was reviewed in 2007 and found not to have wilderness 
characteristics; these acres are no longer included in the Desolation Canyon non-WSA lands with 
wilderness characteristics. Mineral leases have been issued, and travel routes exist within the 
non-WSA lands with wilderness characteristics. Approximately 54 miles of travel routes and 
well-pad access roads and eight gas wells currently lie within the non-WSA lands with 
wilderness characteristics. 
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The Desolation Canyon non-WSA lands with wilderness characteristics are natural in character. 
Although there are human-made developments (except as provided in the paragraph below), they 
are scattered and their individual and cumulative impact on the natural character of the area is 
minor. The imprints are in various stages of natural rehabilitation and are substantially 
unnoticeable as a whole. The expansive landscape, diverse topography, and vegetation screen 
intrusions from sight within the area (BLM 2007).Within the project area, two producing wells 
located off Little Desert Road (as well as the road itself) have been excluded from the area with 
wilderness character. 


The Desolation Canyon non-WSA lands with wilderness characteristics are contiguous to the 
Desolation Canyon WSA, but are large enough to provide outstanding opportunities for solitude 
on its own as a large, remote area where visitors are isolated from the outside world. The vast 
size, configuration, numerous scenic vistas, and diversity of vegetation and landform offer the 
visitor many places to be alone, while providing outstanding opportunities for primitive and 
unconfined recreation. Most of the area is remote, and accessible only by foot, horseback, or boat 
(BLM 2007).  


The Vernal Record of Decision (ROD) (2008) did not carry the Desolation Canyon non-WSA 
lands with wilderness characteristics forward as a BLM natural area for the protection, 
preservation, or maintenance of the wilderness characteristics. In fact, the analysis in the Vernal 
RMP (2008) portrays that this area was 66% leased, and under the Proposed RMP, it would have 
a direct loss of natural characteristics and reduction in quality of the outstanding opportunities 
for solitude and primitive and unconfined recreation due to sights and sounds of development. 
Ultimately, the RMP analysis shows that 72% of the Desolation Canyon non-WSA lands 
wilderness characteristics would be affected over the life of the plan by oil and gas development. 
A full analysis of impacts to this area and other wilderness characteristics areas in the Vernal FO 
is contained in the RMP. As a result, the Vernal ROD allows the Desolation Canyon non-WSA 
lands with wilderness characteristics to be subject to other management decisions that allow for 
degradation or loss of the wilderness characteristics values.   
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4.0 ENVIRONMENTAL CONSEQUENCES  


4.1 INTRODUCTION 
This chapter presents the environmental consequences of the development actions proposed 
under the alternatives described in Chapter 2. The six alternatives addressed below are analyzed. 


Alternative A (Proposed Action) would include the development of 1,491 new 
natural gas production wells, with associated access roads, water-supply pipelines, 
and gathering lines within the Riverbend, Wilkin Ridge, and Gate Canyon areas 
(see Maps 2 and 3). The Bureau of Land Management (BLM) has identified 
Alternative A (Proposed Action) as the preferred alternative. 


Alternative B would include the drilling of 1,114 new gas production wells. 
Alternative B would offer more protection for sensitive resource and land use 
issues in the project area identified during public and agency scoping. Under 
Alternative B, natural gas development on federal leases would be implemented 
in a phased manner through surface-disturbance restrictions imposed by the BLM. 
The maximum new annual surface disturbance would be limited to approximately 
485 acres per year on federal land.  


Alternative C was developed to analyze the effects of a maximum development 
scenario in the project area, and analyzes the impact of the development of 1,887 
new wells.  


Alternative D (No Action) analyzes the effects of taking no action to implement 
the Proposed Action or other action alternatives, but assumes that natural gas 
development would continue on exploratory drilling projects previously approved 
by BLM, and would likely continue on State of Utah and private lands, subject to 
the approval of the Utah Division of Oil, Gas, and Mining (UDOGM) or the 
appropriate private landowner. For purposes of analysis in this final 
environmental impact statement (EIS), it is assumed that under the No Action 
Alternative, approximately 368 new wells would be developed within the project 
area in the next 15 years.  


Alternative E was developed to analyze the effects of the use of directional 
drilling throughout the project area, and analyzes the impact of 1,114 new wells 
drilled from 328 new pads. Alternative E, like Alternative B, would also offer 
more protection for sensitive resource and land use issues in the project area 
identified during public and agency scoping. 


Alternative F (Agency Preferred Alternative) was developed in response to 
comments received during the public comment period. It was designed to 
incorporate directional drilling to reduce surface impacts while still allowing the 
proponent to use some vertical drilling. It avoids development in the Green River 
floodplain and Nine Mile Canyon, and restricts evaporative pond acreage for 
water disposal. Alternative F analyzes the impact of drilling 1,298 wells from a 
total of 575 well pads.  
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This programmatic EIS provides a large-scale, “big-picture” level of analysis, and in most cases 
the exact locations of projected development and other changes are not known at this time. 
Because of the programmatic nature of this document, analysis requires that well locations be 
estimated based on existing foreseeable development scenarios. Once this project is 
implemented, individual well siting and associated effects would be determined through site-
specific clearances associated with the Application to Drill (APD) phase of well development. 
These clearances would include site-specific biological, cultural, and paleontological surveys 
prior to construction, as directed by the BLM (see Section 2.1, Management Actions Common to 
All Alternatives). Necessary mitigation requirements would be identified at that time. 


For the analysis, BLM staff used existing data, appropriate scientific methodologies, and 
professional judgment. The analysis takes into account the applicant-committed measures 
described in Chapter 2. This analysis was done using the best-available information for a 
programmatic analysis of the impacts of development alternatives within the project area. This 
includes but is not limited to landscape-level data such as gap analysis program (GAP) level 
vegetation data, Soil Survey Geographic Database (SSURGO) soils data, and BLM Vernal Field 
Office (FO) information on wildlife habitat boundaries. Impacts from actions to be carried out 
under more than one alternative are discussed under the first applicable alternative. This 
discussion is then referenced under the other pertinent alternatives. 


4.1.1 ANALYTICAL ASSUMPTIONS 


The following are the general assumptions used for assessment under all alternatives. 
Assumptions associated with a given resource (e.g., wildlife habitat) are included within the 
alternative discussion for that resource. 


 Short-term impacts are those that would last fewer than 5 years. 
 Long-term impacts are those that would last 5 years or more. 
 All decisions, projects, activities, and mitigation for the alternatives would be completed 


as described in Chapter 2, Table 2-1 and Section 2.2.9, Section 2.3.9, Section 2.4.9, 
Section 2.5.9, and Section 2.6.9. 


 Acreages were calculated using geographic information system (GIS) technology; there 
may be slight variations in total acres between resources. These variations are negligible 
and will not affect analysis. 


 All acreages and percentages presented in this chapter pertain to all lands within the 
project area (rather than only BLM lands), unless otherwise specified. 


 Reasonable access to state lands across BLM lands would be provided under all 
alternatives as may be required by law. 


 Approximately 0.5 mile is the distance over which construction noise would remain 
greater than 55 decibels (dBA), the level the U.S. Environmental Protection Agency 
(EPA) has suggested for annoyance of humans (EPA 1974). At distances over 0.5 mile, 
the noise of the construction would attenuate to a level below 55  dBA (EPA 1971). 
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4.1.2 TYPES OF IMPACTS TO BE ADDRESSED 


Impacts are defined as modifications to the existing environment brought about by implementing 
an alternative. Impacts can be beneficial or adverse, result from the action directly or indirectly, 
and can be long-term, short-term, temporary, or cumulative in nature. This analysis provides a 
quantitative or qualitative comparison (dependant on available data and nature of the impact) 
between alternative impacts as well as establishing the severity of those impacts in the context of 
the existing environment. It also includes specifically required disclosures under National 
Environmental Policy Act (NEPA), including the irreversible (resource use or environment 
cannot be restored) and irretrievable (resource value is lost until the environment is restored) 
commitment of resources and the impact of the project's short-term resource use and the long-
term productivity of the project area.  


Direct impacts are attributable to implementation of an alternative that affects a specific 
resource, and generally occur at the same time and place. Indirect impacts can result from one 
resource affecting another (e.g., soil erosion and sedimentation affecting water quality) or can 
occur later in time or removed in location, but are still reasonably foreseeable. Long-term 
impacts are those that would substantially remain for many years or for the life of the project. 
Temporary impacts are short-term or ephemeral changes to the environment that return to the 
original condition once the activity is stopped, such as air pollutant emissions caused by 
earthmoving equipment during construction. Short-term impacts result in changes to the 
environment that are stabilized or mitigated rapidly and without long-term impacts. Cumulative 
impacts are the result of past, present, and reasonably foreseeable future actions by federal, state, 
and local governments, private individuals, and entities in or near the project area. Cumulative 
impacts could result from individually minor but collectively significant actions that take place 
over time. 


This analysis was conducted using the best available information. This includes but is not limited 
to landscape level data such as GAP-level vegetation data, SSURGO soils data, and BLM 
information on wildlife habitat boundaries. Additional clearances (including cultural resource 
surveys, Treatened and Endangered Species [TES] surveys, etc.) will be required to complete the 
necessary on-site review prior to implementation of any part of the proposed activities. 


Certain resources and resource uses would not be impacted by any of the alternatives presented 
in Chapter 2, and therefore they are not brought forward for detailed analysis. Appendix A 
summarizes each of the resources and resource uses that would and would not be impacted by 
the project alternatives. 


4.1.2.1 UNAVOIDABLE ADVERSE IMPACTS 
This section (and throughout the chapter) addresses impacts that cannot be avoided by the 
application of mitigation measures. Mitigation measures may consist of existing regulatory 
requirements or other potential mitigation (including measures outside the jurisdiction of the lead 
or cooperating agency). This section therefore indicates the effectiveness of proposed mitigation 
measures for each resource, and helps the decision maker identify those mitigation measures to 
be included in a ROD.  
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4.1.2.2 IRRETRIEVABLE AND IRREVERSIBLE COMMITMENTS OF RESOURCES 
Irreversible and irretrievable commitments of resources (in other words, irreversible and 
irretrievable impacts) are disclosed in this section for each resource. Irreversible impacts are 
those impacts that would result in changes to the environment that cannot be reversed, reclaimed, 
or repaired. An example of an irreversible impact would be the removal of natural gas from the 
project area. Once the in-place gas reserves present in the project area are removed, they cannot 
be replaced or reclaimed. Irretrievable impacts are those impacts that result in the temporary loss 
or degradation of the resource value until reclamation is successfully completed. 


4.1.2.3 RELATIONSHIP OF SHORT-TERM USES TO LONG-TERM PRODUCTIVITY 
This section describes how the short-term project use would affect the long-term productivity of 
a given resource.  


4.1.3 CONSIDERATION OF SUPPLEMENTAL AUTHORITIES 


The BLM's NEPA Handbook (H-1790-1-2008) requires that all EISs consider certain topics, 
which the BLM refers to as “Supplemental Authorities to be Considered.” These elements are 
presented in Table 4-1, followed by corresponding relevant authorities and the status of how the 
topic is addressed in this document. 


Table 4-1. Supplemental Authorities to be Considered 


Critical Element  Relevant Authority Status 
Air Quality The Clean Air Act, as amended  


(42 U.S.C. 7401 et seq.) 
Addressed in Section 4.2, Air 
Quality 


Cultural Resources National Historic Preservation Act, as 
amended (16 U.S.C. 470) 


Addressed in Section 4.3, 
Cultural Resources 


Environmental Justice E.O. 12898, “Environmental Justice” 
February 11, 1994 


There are no identified issues 
with environmental justice 
related to any of the alternatives 


Fish Habitat Magnuson-Stevens Act Provision: 
Essential Fish Habitat (EFH): Final Rule 
(50 CFR 600; 67 Federal Register [FR] 
2376, January 17, 2002) 


Addressed in Section 4.12, 
Special Status Species 


Forests and Rangelands Healthy Forests Restoration Act of 2003 
(P.L. 108-148) 


Addressed in Section 4.6, 
Livestock Management, and 
Section 4.13, Vegetation 


Floodplains E.O. 11988, as amended, Floodplain 
Management, 5/24/77 


Addressed in Section 4.15, 
Water Resources 


Migratory Birds Migratory Bird Treaty Act of 1918, as 
amended (16 United States Code [USC] 
703 et seq.) 
E.O. 131186, “Responsibilities of Federal 
Agencies to Protect Migratory Birds“ 
January 10, 2001 


Addressed in Section 4.12, 
Special Status Species 


Native American 
Religious Concerns 


American Indian Religious Freedom Act of 
1978 (42 U.S.C. 1996) 


Addressed in Sections 4.9, 
Socioeconomics, and 4.3, 
Cultural Resources  
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Table 4-1. Supplemental Authorities to be Considered 


Critical Element  Relevant Authority Status 
Threatened or 
Endangered Species 


Endangered Species Act of 1973 as 
amended (16 U.S.C. 1531) 


Addressed in Section 4.12, 
Special Status Species 


Wastes (hazardous or 
solid)  


Resource Conservation and Recovery Act 
of 1976 (42 U.S.C. 6901 et seq.) 
Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980 as 
amended (42 U.S.C. 9615) 


There are no identified issues 
with wastes (hazardous or solid) 
related to any of the alternatives 


Water Quality 
(drinking/ground) 


Safe Drinking Water Act, as amended (42 
U.S.C. 300f et seq.) 
Clean Water Act of 1977 (33 U.S.C. 1251 
et seq.) 


Addressed in Section 4.15, 
Water Resources 


Wetlands/Riparian 
Zones 


E.O. 11990 Protection of Wetlands 5/24/77 Addressed in Section 4.15, 
Water Resources 


Wild and Scenic Rivers Wild and Scenic Rivers Act, as amended 
(16 U.S.C. 1271) 


Addressed in Section 4.11, 
Special Designations 


Wilderness Federal Land Policy and Management Act 
of 1976 (43 USC 1701 et seq.); Wilderness 
Act of 1964 (16 USC 1131 et seq.) 


There are no designated 
wilderness or Wilderness Study 
Areas (WSAs) in the project area 


This analysis was conducted using the best-available information. This includes but is not limited 
to landscape level data such as GAP-level vegetation data, SSURGO soils data, and BLM 
information on wildlife habitat boundaries. Additional clearances (including cultural resource 
surveys, TES surveys, etc.) will be required to complete the necessary on-site review prior to 
implementation of any part of the proposed activities. 


Certain resources and resource uses would not be impacted by any of the alternatives presented 
in Chapter 2, and therefore they are not brought forward for detailed analysis. Appendix A 
summarizes each of the resources and resource uses that would and would not be impacted by 
the project alternatives. 


4.1.4 ENVIRONMENTAL CONSEQUENCES OF ALTERNATIVES 


The following sections present the impacts to each of the identified resources from each of the 
alternatives discussed in Chapter 2. Existing conditions concerning each resource are described 
in Chapter 3. 


4.2 AIR QUALITY 
Air quality impacts were evaluated for both near-field and far-field impacts. Near-field impacts 
quantify the direct and indirect local impacts created by each alternative, while far-field impacts 
describe the potential impacts at locations a significant distance away from the project area. 
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4.2.1 NEAR-FIELD AIR QUALITY 


The near-field analysis considered potential impacts to air quality that may occur within 3 miles 
(5 km) of the project area. The Near-Field Air Quality Technical Support Document (Appendix 
H) presents a complete description of the project emissions, the modeling protocol, and modeling 
results. There are 2 types of activities associated with each alternative that were evaluated for 
impacts to air quality; development and operations. Development includes: the construction of 
individual well pads and associated access roads, drilling, and completion activities. Operations 
include the running of equipment associated with production and the associated truck traffic. 


Near-field dispersion modeling was performed for Alternatives A through E to evaluate both 
development and operational impacts. The AERMOD model (Version 07026) was used to predict 
the impacts of pollutant emissions for comparison to the national ambient air quality standards 
(NAAQS) for carbon monoxide (CO), sulfur dioxide (SO2), particulate matter 10 microns (PM10), 
and particulate matter 2.5 microns (PM2.5). Because development activities are temporary and 
short term in nature, comparisons of impacts from development activities to prevention of 
significant deterioration (PSD) increments are not appropriate and were therefore not made. 
Impacts from operational activities were compared to PSD increments when appropriate. 
AERMOD was used to predict impacts of nitrogen oxide (NOx) emissions as a surrogate for 
nitrogen dioxide (NO2). The meteorological data used were from surface and upper air stations 
developed for the West Tavaputs Environmental Impact Statement (BLM 2008d). Additional 
details about the modeling are in the Near-Field Air Quality Technical Support Document 
(Appendix H). Near-field impacts from Alternative F were not modeled. However, because 
emissions under Alternative F would be less than under Alternative A (which was modeled), for 
the purposes of this analysis, impacts under Alternative F were assumed to be equal to or less than 
the impacts under Alternative A. 


Supplemental modeling was performed for Alternative F to evaluate operational impacts from 
the water evaporation facility (WEF) and well site production equipment. The additional 
modeling was performed for NOX emissions from the WEF generator and well sites to evaluate 
potential impacts with regard to the 1-hour NO2 NAAQS. Modeling of hazardous air pollutant 
(HAP) emissions from the WEF evaporation operations was also performed to evaluate potential 
impacts. These impacts were analyzed to also evaluate the benefits of emission-control strategies 
for the operation of the WEF (see Appendices H, I, and R). 


4.2.1.1 DEVELOPMENT 
Near-field impacts from development activities are predominantly short-term and localized to the 
nearby area. Pollutant emissions from development activities include the following sources:  


 Well pad and road construction: equipment producing fugitive dust while moving and 
leveling earth 


 Drilling: vehicles generating fugitive dust on access roads, and drill rig engine exhaust 
 Completion: vehicles generating fugitive dust on access roads, frac pump engine and 


generator emissions, and completion venting emissions 
 Vehicle tailpipe emissions associated with all development phases 


Pollutant emissions generated from development sources are summarized in Table 4-2. 







Gasco Final EIS Chapter 4. Environmental Consequences 
4.2 Air Quality 


4-7 


Table 4-2. Annual Well Development Emissions for Each Alternative 


Pollutant 


Well Development Emissions (tons/year) 
Alternative 


A  
(Proposed Action) 


Alternative 
B  


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency Preferred) 
Criteria Pollutants and Volatile Organic Compound (VOC) 


NOx 1,298 1,027 1,357 511 1,762 656 
CO 421 332 444 167 522 433 
VOC 103 81.5 113 42.6 116 103 
SO2 23.2 18.3 23.9 9.01 30.8 23 
PM10 4,079 3,228 4,486 1,700 3,641 4,066 
PM2.5 433 343 476 180 395 427 


Hazardous Air Pollutants (HAPs) 
Benzene 0.62 0.49 0.69 0.26 0.66 0.62 
Toluene 1.06 0.84 1.17 0.44 1.08 1.06 
Ethylbenzene 0.04 0.03 0.04 0.02 0.04 0.04 
Xylene 0.55 0.44 0.61 0.23 0.56 0.55 
n-Hexane 1.21 0.96 1.33 0.50 1.21 1.21 
Formaldehyde 0.44 0.35 0.48 0.18 0.14 0.56 
Acetaldehyde 3.34 × 10-03 2.64 × 10-03 3.67 × 10-03 1.38 × 10-03 4.62 × 10-03 3.34 × 10-03 
Acrolein 1.04 × 10-03 8.23 × 10-04 1.14 × 10-03 4.31 × 10-04 1.44 × 10-03 1.04 × 10-03 
1,3-Butadiene 1.34 × 10-06 1.06 × 10-06 1.48 × 10-06 5.60 × 10-07 1.34 × 10-06 1.34 × 10-06 
Naphthalene 0.02 0.01 0.02 0.01 0.02 0.02 
Total HAPs 4.14 3.25 4.51 1.71 3.80 4.14 


Greenhouse Gases (GHGs) 
CO2 63,870 50,564 70,257 26,473 86,970 63,870 
CH4 517 409 568 215 530 517 
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4.2.1.1.1 DEVELOPMENT IMPACTS 


Table 4-3 shows all pollutants modeled for development for the Proposed Action compared to 
the NAAQS. The maximum modeled concentration for NO2 reflects an adjustment by a factor of 
0.75, in accordance with standard EPA methodology (60:153 FR 40469, Aug 9, 1995) to convert 
from the modeled NOx annual concentration to a NO2 annual concentration. The modeling 
showed that no exceedances of NAAQS would be predicted for all development activities. The 
annual results demonstrate that even if these activities lasted for an entire year in the same 
location, the effects would be less than all applicable standards. 


Table 4-3. Alternative A (Proposed Action) Near-field Development Impacts 


Pollutant Averaging Period 


Ambient Air Concentration (μg/m3)a 
Predicted Background Total NAAQS Percent of NAAQS 


(Project + 
Background) 


NO2
c Annual 5.0 8b 13.0 100 13% 


PM10 24-hour 16.40 18.0b 34.4 150 23% 


PM2.5 
24-houre 8.61 16b 24.6 35 70% 
Annualf 2.77 6b 8.77 15 58% 


CO 
1-hour Maximum 700.00 6,325b 7,025 40,000 18% 
8-hour Max Ave. 342.00 3,910b 3,910 10,000 43% 


SO2 
3-hour 40.90 20d 60.9 1,300 5% 
24-hour 13.70 10d 23.7 365 6% 
Annual 1.95 5d 6.95 80 9% 


a μg/m3 is micrograms of pollutant per cubic meter of air. 
b Based on data collected at the Ouray or Redwash Monitoring Stations (see AQIA, Greater Natural Buttes Supplement to the Draft 
EIS, February 2011). 
c Reported value is converted from modeled NOX to NO2 (multiplier 0.75). 
d Source: Utah Division of Environmental Quality – Division of Air Quality (UDAQ). 
e Concentration estimate represents the eighth maximum 24-hour PM2.5 concentrations (on average over 3 years). 
f Annual PM modeling assumed activity takes place year-round at the same location; the actual value would be less. 


4.2.1.1.1.1 One-hour NO2 Standard  
The 1-hour NO2 NAAQS standard, effective April 12, 2010, is based on the 3-year average of the 
98th percentile of the annual distribution of daily maximum 1-hour average concentrations (EPA 
2010). Potential project development impacts for comparison to the new 1-hour NO2 standard 
were not evaluated in this analysis.  


Potential emissions from development activities would be temporary (less than 3 years) in any 
one location and would not otherwise contribute to NO2 concentrations after these activities are 
completed. These temporary, potential emissions would not result in any significant contribution 
to emission levels that would result in measurable, incremental increase in NO2 levels.  


Drill rig emissions analyzed for a similar development project (Greater Natural Buttes 


Supplement to the Draft EIS; BLM 2011a) determined that under certain conditions and 
configurations of drilling on well pads located in close proximity to each other, short-term 
modeled impacts could be higher than the concentration value for the 1-hour NO2 NAAQS. 
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However, compliance with the NAAQS for 1-hour NO2 is based on the 98th percentile of the daily 
1-hour maxima for each of 3 consecutive years. Because the duration of drilling scenarios is 
limited, the drilling activity likely would not coincide with the 98th percentile of the daily 1-hour 
maxima in 1 year. Also, because drill rigs move to different locations during the course of 
development, it is not reasonable to assume that the same level of drilling would occur for 3 
consecutive years at the same location. Therefore, actual impacts that would be in violation of the 
1-hour NO2 NAAQS are not anticipated (BLM 2011a). 


A short-term near-field analysis was conducted to determine how various rig spacing scenarios 
affect predicted exceedances of the 1-hour NO2 NAAQS in the near-field during drilling and 
completion operations for the Greater Natural Buttes Supplement to the Draft EIS (BLM 2011a). 
This modeling exercise assumed four drill rigs at various spacing intervals of between 400 meters 
and 800 meters between rigs. Each rig was assumed to be driven by up to three Caterpillar 
G3512LE diesel-fired engines or equivalent. Separate emissions based on engines meeting Tier II 
and Tier IV standard were each modeled. These engines would run in tandem with only two of the 
engines operating at a time. Further, to complete the well, drilling would be concluded at each well 
by the operation of a workover rig equipped with a Caterpillar C13 engine or equivalent. This 
modeling predicted a near-field 1-hour NO2 standard exceedance at distances less than 200 meters 
from the drill rig location for all spacing scenarios modeled (BLM 2011a).  


After issuance of a ROD for this EIS, it is anticipated that the proposed facilities may be subject to 
permitting requirements, and as such, Gasco would be required to obtain all necessary permits 
under the Clean Air Act (CAA). Under this permit process, Gasco may be required to demonstrate 
compliance with the new one-hour NO2 NAAQS standard and the new tribal New Source Review 
(NSR) permitting regulations, as well as any other applicable regulations.  


Development impacts, compared to the NAAQS for each alternative, are shown in Table 4-4.  


Predicted impacts for PM10 are slightly higher for Alternative D due to increased pipeline 
disturbance per pad. Predicted impacts for NO2 and PM2.5 are the same for Alternatives A, B, C, 
and D; Alternative E has the highest NO2 and PM2.5 impacts because directional drilling takes 
more time than vertical drilling. Predicted impacts from Alternative F are assumed to be less than 
or equal to the impacts from Alternative A due to the reduced emissions under Alternative F. 


Table 4-4. Predicted Near-field Development Impacts 


Pollutant Averaging 
Period 


Percent of NAAQS (Project + Background) 
Alternative 


A  
(Proposed 


Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D  


(No Action) 


Alternative  
E 


(Directional) 


Alternative  
F 


(Agency 
Preferred)a 


NO2 Annual  13% 13% 13% 13% 13% 13% 
NO2 1-hour b 153% 153% 153% 153% 153% 153% 
PM10 24-hour 23% 23% 23% 25% 23% 23% 


PM2.5 
24-hour  70% 70% 70% 70% 71% 70% 
Annual  58% 58% 58% 58% 58% 58% 


a Predicated impacts from Alternative F are assumed to be less than or equal to the impacts from Alternative A due to the reduced 
emissions under Alternative F. 
b Predicted 1-hour NO2 development impacts (drill rig engines) were based on the modeled impacts analyzed for the Greater Natural 
Buttes Supplement to the Draft EIS Air Quality Technical Support Document (Appendix G of BLM 2011a). Values represent the worst-
case impact from 400-m spacing between drill rigs.  
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4.2.1.1.1.2 Greenhouse Gas Emissions 
It can be difficult to discern whether climate change is already affecting resources globally, let 
alone those in the vicinity of the proposed project. In most cases, there is little information about 
potential or projected effects of global climate change on resources. It is important to note that 
projected changes are likely to occur over several decades to a century. Due to the time period 
over which potential impacts may occur, many of the projected changes associated with climate 
change may not be measurably discernible within the reasonably foreseeable future. Existing 
climate prediction models are global in nature; therefore, they are not at the appropriate scale to 
estimate potential impacts of climate change from projects in the vicinity of the project.  


Although emissions from oil and gas activities may contribute to the effects of climate change to 
some extent, it currently is not possible to associate any of these particular actions with the 
creation of any specific climate-related environmental effects. The tools necessary to quantify 
climatic impacts presently are unavailable. As a consequence, impact assessment of specific 
effects of anthropogenic activities cannot be determined. Additionally, specific levels of 
significance have not yet been established. Therefore, climate change analysis for the purpose of 
this document is limited to accounting and disclosing of greenhouse gas (GHG) emissions that 
may contribute to climate change. 


GHG emissions for Alternative A (and all the other alternatives) are presented in Appendix K 
and summarized below for the development phase. 


GHG emissions from the development phase are shown in Table 4-5. . The majority of the GHG 
emissions would be emitted from the drill rig engines and well completion activities. Once the 
proposed wells have been constructed, GHG emissions from well development activities would 
cease. 


Table 4-5. Greenhouse Gases – Project Development Emissions (tons/yr) 


Pollutant Alternative 
A  


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


CO2 63,870 50,564 70,257 26,476 86,970 63,870 
CH4 517 409 568 215 530 517 
Total in CO2e 74,727 59,153 82,185 30,991 98,100 74,727 
Note: 1 ton of CH4 = 21 tons CO2e. 


 For comparison purposes, 100,000 tons/yr CO2e is equivalent1 to the following: 


 Annual GHG emissions from 17,788 passsenger vehicles 
 CO2 emissions from the electricity use of 11,312 homes for one year 
 CO2 emissions from the energy use of 7,868 homes for one year 
1
Source: Greenhouse Gas Equivalencies Calculator (EPA 2011c). 


GHG Mandatory Reporting (Subpart W) 


Subpart W of the Greenhouse Gas Mandatory Reporting Rule is applicable to petroleum and 
natural gas systems (i.e., the project as described in the alternatives). Subpart W does not require 
any controls or establish any emissions standards related to GHG emissions or impacts. 
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Therefore, there is no requirement under the mandatory reporting rule at this time that would 
affect any of the proposed project alternatives, other than the possibility of monitoring, 
recordkeeping, and reporting of GHG emissions.  


GHG Tailoring Rule 


In June 2010, the EPA finalized the Greenhouse Gas Tailoring Rule. The rule outlines the time 
frame and the applicability criteria that determine which stationary sources and modification 
projects become subject to permitting requirements for GHG emissions under the Prevention of 
Significant Deterioration (PSD) and Title V programs of the CAA. 


GHG emissions from the proposed central facilities are shown in Table 4-6 below. Based on the 
GHG Tailoring Rule, between June 1, 2011, and June 30, 2013, new construction of facilities 
that emit 100,000 tons carbon dioxide equivalents (CO2e/yr) or more would be subject to 
permitting requirements. As can be seen from the table below, the individual facilities would not 
be anticipated to exceed the 100,000 ton/yr threshold. The Tailoring Rule does not set out new 
permitting thresholds beyond June 30, 2013, but EPA has indicated that additional rule making 
and lower permitting thresholds may be promulgated to lower the permitting thresholds to 
50,000 tons CO2e/yr beyond June 30, 2013. 


Table 4-6. Greenhouse Gases – Central Facility Emissions (per facility) Tons/yr 


Pollutant Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


CO2 44,961 32,464 54,953 10,816 32,464 44,961 
CH4 491 359 607 119 359 491 
Total in CO2e 55,272 40,003 67,700 13,315 40,003 55,272 


4.2.1.1.1.3 One-hour Sulfur Dioxide Standard 
The 1-hour sulfur dioxide (SO2) NAAQS standard, effective September 2010, is based on the 3-
year average of the 99th percentile of the annual distribution of daily maximum 1-hour average 
concentrations (EPA 2010). Potential project development impacts and production impacts for 
comparison to the new 1-hour SO2 standard were not evaluated for this project; however, based 
on the air quality analysis for a similar project (Greater Natural Buttes Supplement to the Draft 


EIS; BLM 2011a), and the relatively low amounts of development-related SO2 emissions, 
project-related impacts are anticipated to remain well below the 1-hour SO2 NAAQS. 
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4.2.1.2 OPERATIONS 
Pollutant emissions from operations activities under all alternatives would include the following 
sources: 


 Well production operations: three-phase separator emissions, fugitive pneumatic 
emissions, flashing and breathing emissions from a condensate tank 


 Central production facility: central separator, compressor engines, central glycol 
dehydration unit emissions, flare emissions from central dehydrators and central flashing 
and breathing emissions from condensate tanks 


 Water evaporation facility operations: produced water evaporation emissions and 
generator engine emissions 


The near-field impact assessment considered NOX, CO, PM10, PM2.5 and HAP emissions during 
the operational phase of the Gasco Uinta Basin Natural Gas Development Project after full field 
development. Because SO2 emissions during this phase were negligible compared to the 
development phase, they were not included in the impact analysis. However, based on the air 
quality analysis for a similar project (Greater Natural Buttes Supplement to the Draft EIS; BLM 
2011a), and the relatively low amounts of project-related SO2 emissions, 1-hour SO2 operational-
related impacts are anticipated to remain well below the 1-hour SO2 NAAQS. 


Total annual project emissions for each alternative are shown in Table 4-7. 


Table 4-7. Annual Operations Emissions for Each Alternative (tons/year) 


Pollutant Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Criteria Pollutants and VOC 
NOx 628 455 774 152 455 506 
CO 380 268 460 91 268 380 
VOC 2,421 2,033 3,117 753 2,033 1,869 
SO2 1.08 0.93 1.10 0.32 0.93 1.05 
PM10 2,887 2,142 3,582 698 2,142 2,888 
PM2.5 318 236 395 76.0 236 319 


Hazardous Air Pollutants (HAPs) 
Benzene 20.5 16.1 25.1 5.49 16.1 17 
Toluene 42.9 33.2 51.2 11.0 33 35 
Ethylbenzene 2.2 1.5 2.6 0.6 1.7 2.40 
Xylene 29.7 22.6 34.0 196.4 22.6 32.9 
n-Hexane 33.1 24.3 41.2 8.04 24.3 30.0 
Formaldehyde 11.3 8.27 14.1 2.87 8.27 5.7 
Acetaldehyde 4.01 2.94 4.99 1.00 2.94 2.51 
Acrolein 1.08 0.79 1.35 0.27 0.79 0.53 
Methanol 786.4 757.0 988.0 192.1 757.0 422.2 
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Table 4-7. Annual Operations Emissions for Each Alternative (tons/year) 


Pollutant Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


1,1,2,2-Tetrachloroethane 0.02 0.01 0.02 4.76 × 10-03 0.01 0.02 
1,1,2-Trichloroethane 0.02 0.01 0.02 3.79 × 10-03 0.01 0.01 
1,3-Dichloropropene 0.01 0.01 0.02 3.14 ×10-03 0.01 0.01 
1,3-Butadiene 0.13 0.09 0.16 0.03 0.09 0.01 
Carbon Tetrachloride 0.02 0.01 0.02 4.37 × 10-03 0.01 0.01 
Dichlorobenzene 3.10 × 10-03 2.27 × 10-03 3.84 × 10-03 7.49 × 10-04 2.27 × 10-03 3.58 × 10-3 
Ethylene Dibromide 0.02 0.02 0.03 0.01 0.02 0.01 
Methylene Chloride 0.01 0.01 0.01 2.38 × 10-03 0.01 0.01 
Naphthalene 0.04 0.03 0.05 0.01 0.03 0.02 
Vinyl Chloride 7.15 × 10-03 5.23 × 10-03 8.90 × 10-03 1.77 × 10-03 5.23 × 10-03 4.48 × 10-3 


Benzo(b)fluoranthenea 9.82 × 10-05 7.19 × 10-05 1.22 × 10-04 2.43 × 10-05 7.19 × 10-05 7.2 × 10-05 
Chrysene 3.37 × 10-04 2.47 × 10-04 4.20 × 10-04 8.37 × 10-05 2.47 × 10-04 2.1 × 10-04 
Total HAPs 928 867.1 1,163 419.5 867.3 549 


Greenhouse Gases (GHGs) 
CO2 404,940 296,475 502,379 98,376 296,475 446,711 
CH4 6,065 4,438 7,520 1,471 4,438 5,265 
a Pollutants are HAPs because they are polycyclic organic matter (POM). 


4.2.1.2.1 CRITERIA POLLUTANT IMPACTS  


The predicted criteria pollutant impacts are compared to applicable Utah and NAAQS standards 
and applicable PSD Class II increments. All comparisons with PSD Class II increments are 
intended only to evaluate potential significance, and do not represent a regulatory PSD increment 
consumption analysis. PSD increment consumption analyses are typically applied to large 
industrial sources during permitting, and are solely the responsibility of the State of Utah with 
EPA oversight. The maximum modeled concentrations for NO2 reflects an adjustment by a factor 
of 0.75, in accordance with standard EPA methodology (60:153 FR 40469, Aug 9, 1995) to 
convert from the modeled annual NOx concentration to a NO2 annual concentration.  


4.2.1.2.1.1 One-hour NO2 NAAQS 
The 1-hour NO2 NAAQS, effective April 12, 2010, is based on the 3-year average of the 98th 
percentile of the annual distribution of daily maximum 1-hour average concentrations (EPA 
2010). Potential project development impacts for comparison to the new 1-hour NO2 standard 
were not evaluated in this analysis.  


The NOX emissions from the proposed generator at the WEF for Alternative F were analyzed for 
impacts and compliance with the 1-hour NO2 NAAQS. Based on a common engine type for 
generator engines, and the RMP-required emission limits (expressed as an emission factor), the 
modeled results indicate that the generator at the WEF would not cause an exceedence of the 1-
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hour NO2 NAAQS. The maximum expected impacts including background are shown in Table 
4-8 below.  


Potential NO2 impacts from typical production equipment were also modeled to compare impacts 
against the 1-hour NO2 NAAQS. The model results for the well site equipment show that the 98th 
percentile of the yearly predicted NO2 impact, in addition to the background NO2 concentration 
for the local area, is below the applicable 1-hour NO2 NAAQS. The maximum expected impacts 
including background values are shown in Table 4-8 below.  


Table 4-8. Water Evaporation Facility (WEF) and Production Well Sites 1-hour NO2 


Modeling Analysis 


Source Meteorological 
Data Year 


98
th


 Percentile 
Predicted 1-hour 


NO2 Impact  
(µg/m


3
) 


Local Area 
Background 


(µg/m
3
) 


Maximum 
Predicted  


1-hour NO2 
Combined 


Background 
(µg/m


3
) 


NAAQS 
(µg/m


3
) 


 


Cumulative 
Impact 
(% of 


NAAQS) 


WEF 2008 23.77 69 92.77 188 49.4% 
Well Sites 2007 41.10 69 110.1 188 58.6% 


Complete model results are presented in the supplemental air quality impact analyses 
(Appendices H, I, and R). 


Potential emissions from operational traffic are also not expected to adversely impact 1-hour 
NO2 concentrations due to the low traffic volume associated with the proposed alternatives. 


Should an action alternative be carried forward into a ROD for this EIS, the proposed facilities 
would be subject to permitting requirements, and as such, Gasco would be required to obtain all 
necessary permits under the CAA. Under this permit process, Gasco may be required to 
demonstrate compliance with the new 1-hour NO2 NAAQS standard and the new tribal NSR 
permitting regulations, as well as any other applicable regulation.  


4.2.1.2.1.2 Alternative A: Proposed Action 
Table 4-9 summarizes the criteria pollutant impacts resulting from Alternative A operations. All 
predicted concentrations remain below the NAAQS, but predicted PM10 concentrations exceed 
the PSD Class II increments. The maximum PM10 impacts result from truck traffic, and as PSD 
increments do not apply to mobile sources, PSD Class II increments are not exceeded by 
Alternative A.  


Figure 4-1 shows contours of the predicted PM10 concentrations for the Proposed Action. The 
modeling results show that the maximum PM10 concentrations would occur adjacent to roads 
indicating the primary source of the maximum PM10 concentrations result from truck traffic to 
the WEF. For additional information see the Near-Field Air Quality Technical Support 
Document (Appendix H). PSD increments do not apply to mobile sources; therefore PSD Class 
II increments are not exceeded by the Proposed Action. 
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Table 4-9. Alternative A Proposed Action) Near-field Operations Criteria Pollutants 


Predicted Impacts 


Pollutant Averaging 
Period 


Predicted 
Concentration 


(μg/m3) 


Percent of 
PSD Class II 
Increment 


Project + 
Background 


(μg/m3) 


Percent of NAAQS 
(Project + 


Background) 


NO2
a Annual 14.7 58.8% 22.7d 23% 


PM10 24-hourb 86.2 287% 104.2e 69% 


PM2.5 
Annual 2.04 N/A 8.04f 54% 
24-hourc 8.05 N/A 24.05g 69% 


CO 
1-hour 256 N/A 6,581h 16% 
8-hour 88.6 N/A 3,998i 40% 


a Reported value is converted from modeled NOx which is a 
surrogate for NO2. 
b Represents sixth-maximum concentration averaged over five 
years 
c Represents eighth-maximum concentration averaged over 
three years 
d with NO2 annual background 8 μg/m3 
e with PM10 24-hour background 18.0 μg/m3 


f with PM2.5 annual background 6 μg/m3 


g with PM2.5 24-hour background 16 μg/m3 


h with CO 1-hour background 6,325 μg/m3 
i with CO 8-hour background 3,910 μg/m3 


% = percent 
N/A = not applicable 


 


Figure 4-1. Proposed Action near-field operations five-year average of 6
th


 high 


maximum predicted PM10 impacts. 
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4.2.1.2.1.3 Alternative B: Reduced Development 
Table 4-10 summarizes the criteria pollutant impacts resulting from Alternative B operations. All 
predicted concentrations remain below the NAAQS, but predicted PM10 concentrations exceed 
the PSD Class II increments. The maximum PM10 impacts result from truck traffic, and as PSD 
increments do not apply to mobile sources, PSD Class II increments are not exceeded by 
Alternative B. For additional information see the Near-Field Air Quality Technical Support 
Document (Appendix H). 


Table 4-10. Alternative B Near-field Operations Criteria Pollutants Predicted Impacts 


Pollutant Averaging 
Period 


Predicted 
Concentration 


(μg/m3) 


Percent of 
PSD Class II 
Increment 


Project + 
Background 


 (μg/m3) 


Percent of NAAQS 
(Project + 


Background) 
NO2


a Annual 10.6 42.4% 18.6d 19% 
PM10 24-hourb 66.6 222%j 84.6e 56% 


PM2.5 
Annual 2.26 N/A 8.3f 55% 
24-hourc 6.34 N/A 22.3g 64% 


CO 
1-hour 117 N/A 6,442h 16% 
8-hour 42.4 N/A 3952i 40% 


a Reported value is converted from modeled NOx which is a 
surrogate for NO2. 
b Represents sixth-maximum concentration averaged over five 
years 
c Represents eighth-maximum concentration averaged over 
three years 
d with NO2 annual background 8 μg/m3 
e with PM10 24-hour background 18 μg/m3 
f with PM2.5 annual background 6 μg/m3 


g with PM2.5 24-hour background 16 μg/m3 


h with CO 1-hour background 6,325 μg/m3 
i with CO 8-hour background 3,910 μg/m3 


j from mobile sources (see Figure 4-1) 
% = percent 
N/A = not applicable 


4.2.1.2.1.4 Alternative C: Full Development 
Table 4-11 summarizes the criteria pollutant impacts resulting from Alternative C operations. Predicted 
PM10 concentrations exceed the NAAQS and the PSD Class II increments. The maximum PM10 
impacts result from truck traffic, and as PSD increments do not apply to mobile sources, PSD Class II 
increments are not exceeded by Alternative C. For additional information see the Near-Field Air 
Quality Technical Support Document (Appendix H). 
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Table 4-11. Alternative C Near-field Operations Criteria Pollutant Predicted Impacts 


Pollutant Averaging 
Period 


Predicted 
Concentration 


(μg/m3) 


Percent of PSD 
Class II 


Increment 


Project + 
Background 


(μg/m3) 


Percent of NAAQS 
(Project + 


Background) 
NO2


a Annual 18.4 73.6% 26.4d 26% 
PM10 24-hourb 105 357%j 123e 82% 


PM2.5 
Annual 2.55 N/A 8.6f 57% 
24-hourc 9.55 N/A 25.6g 73% 


CO 
1-hour 208 N/A 6,533h 16% 
8-hour 71.5 N/A 3,982i 40% 


a Reported value is converted from modeled NOx, which is a 
surrogate for NO2 
b Represents sixth-maximum concentration averaged over 5 
years 
c Represents eighth-maximum concentration averaged over 3 
years 
d With NO2 annual background 8 μg/m3 
e With PM10 24-hour background 18 μg/m3 
f With PM2.5 annual background 6 μg/m3 


g With PM2.5 24-hour background 16 μg/m3 


h With CO 1-hour background 6,325 μg/m3 
i With CO 8-hour background 3,910 μg/m3 


j From mobile sources) 
% = percent 
N/A = not applicable 


4.2.1.2.1.5 Alternative D: No Action 
Table 4-12 summarizes the criteria pollutant impacts resulting from Alternative D operations. 
Predicted PM10 concentrations are below the NAAQS and the PSD Class II increments. 


Table 4-12. Alternative D (No Action) Near-field Operations Criteria Pollutant Predicted 


Impacts 


Pollutant Averaging 
Period 


Predicted 
Concentration 


(μg/m3) 


Percent of PSD 
Class II 


Increment 


Project + 
Background 


(μg/m3) 


Percent of NAAQS 
(Project + 


Background) 
NO2


a Annual 3.56 14.2% 11.6d 12% 
PM10 24-hourb 20.8 69% 38.8e 26% 


PM2.5 
Annual 0.52 N/A 6.52f 43% 
24-hourc 1.97 N/A 18.0g 51% 


CO 
1-hour 65.5 N/A 6,391h 16% 
8-hour 33 N/A 3,943i 39% 


a Reported value is converted from modeled NOx, which is a surrogate 
for NO2 
b Represents sixth-maximum concentration averaged over 5 years 
c Represents eighth-maximum concentration averaged over 3 years 
d With NO2 annual background 8 μg/m3 
e With PM10 24-hour background 18 μg/m3 
f With PM2.5 annual background 6 μg/m3 


g With PM2.5 24-hour background 16 μg/m3 


h With CO 1-hour background 6,325 μg/m3 
i With CO 8-hour background 3,910 μg/m3 


j From mobile sources  
% = percent 
N/A = not applicable 


 







Gasco Final EIS Chapter 4. Environmental Consequences 
4.2 Air Quality 


4-18 


4.2.1.2.1.6 Alternative E: Reduced Development with Directional Drilling 
Alternative E impacts are the same as Alternative B because the number of wells is the same for 
both alternatives. Table 4-13 summarizes the criteria pollutant impacts resulting from Alternative 
E operations. All predicted concentrations remain below the NAAQS, but predicted PM10 
concentrations exceed the PSD Class II increments. The maximum PM10 impacts result from 
truck traffic, and as PSD increments do not apply to mobile sources, PSD Class II increments are 
not exceeded by Alternative E. For additional information see the Near-Field Air Quality 
Technical Support Document (Appendix H). 


Table 4-13. Alternative E Near-field Operations Criteria Pollutant Predicted Impacts 


Pollutant Averaging 
Period 


Predicted 
Concentration 


(μg/m3) 


Percent of PSD 
Class II 


Increment 


Project + 
Background 


(μg/m3) 


Percent of NAAQS 
(Project + 


Background) 
NO2


a Annual 10.6 42.4% 18.6d 19% 
PM10 24-hourb 67.2 224%j 85.2e 57% 


PM2.5 
Annual 2.28 N/A 8.3f 55% 
24-hourc 6.41 N/A 22.4g 64% 


CO 
1-hour 117 N/A 6,442h 16% 
8-hour 61.8 N/A 3,972i 40% 


a Reported value is converted from modeled NOx, which is a 
surrogate for NO2. 
b Represents sixth-maximum concentration averaged over 5 
years 
c Represents eighth-maximum concentration averaged over 3 
years 
d With NO2 annual background 8 μg/m3 
e With PM10 24-hour background 18 μg/m3 
f With PM2.5 annual background 6 μg/m3 


g With PM2.5 24-hour background 16 μg/m3 


h With CO 1-hour background 6,325 μg/m3 
i With CO 8-hour background 3,910 μg/m3 


j From mobile sources  
% = percent 
N/A = not applicable 


4.2.1.2.1.7 Alternative F: Agency Preferred Alternative 
Table 4-14.  summarizes the criteria pollutant impacts resulting from Alternative F operations. 
Predicted PM10 concentrations are below the NAAQS and the PSD Class II increments. 


Supplemental modeling was performed to assess the potential 1-hour NO2 impacts from the 
generator at the WEF, and emissions from well production related equipment. As modeled, the 
NOX emissions from the well site production equipment or the generator at the WEF did not 
exceed the 1-hour NO2 NAAQS, (see Appendices H and I). 
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Table 4-14. Alternative F Near-field Operations Criteria Pollutant Predicted Impacts 


(modeling not performed, impacts assumed equal to or less than Alternative A) 


Pollutant Averaging 
Period 


Predicted 
Concentration 


(μg/m3) 


Percent of PSD 
Class II 


Increment 


Project + 
Background 


(μg/m3) 


Percent of NAAQS  
(Project + 


Background) 


NO2
a 


Annual 14.7 58.8% 22.7d 23% 
1-hourk 27.6 N/A 96.6 51% 


PM10 24-hourb 86.2 287% 104.2e 69% 


PM2.5 
Annual 2.04 N/A 8.04f 54% 
24-hourc 8.05 N/A 24.1g 69% 


CO 
1-hour 256 N/A 6,581h 16% 
8-hour 88.6 N/A 3,999i 40% 


a Reported value is converted from modeled NOx, which is a surrogate 
for NO2. 
b Represents sixth-maximum concentration averaged over 5 years 
c Represents eighth-maximum concentration averaged over 3 years 
d With NO2 annual background 8 μg/m3 
e With PM10 24-hour background 18 μg/m3 
f With PM2.5 annual background 6 μg/m3 


g With PM2.5 24-hour background 16 μg/m3 


h With CO 1-hour background 6,325 μg/m3 
i With CO 8-hour background 3,910 μg/m3 


j From mobile sources  
% = percent 
N/A = not applicable 
k Modeling of WEF and well production equipment, 1-hour 
NO2 background 69 μg/m3 


4.2.1.2.2 GREENHOUSE GAS IMPACTS 


Table 4-15 below shows the estimated GHG emissions for each alternative during the 
operational phase. Emission sources from the operational phase that generate GHGs that were 
included in the emission inventories include the following: 


 Well site separator heaters 
 Well site condensate tank flash/working/breathing emissions 
 Operations vehicle tailpipe emissions 
 Pneumatic device emissions 
 Compressor and generator engine emissions 
 Central facility dehydrator emissions 
 Central facility heater emissions 
 Central facility condensate tank flash/working/breathing emissions 
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Table 4-15. Greenhouse Gases – Overall Operational Emissions 
a
 (tons/year) 


Pollutant Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


CO2 404,940 296,475 502,379 98,376 296,475 446,711 
CH4 6,065 4,438 7,520 1,471 4,438 5,265 
Total in CO2e 532,305 389,673 660,299 129,267 389,673 557,276 
 a Includes emissions from the central facilities 
Note: 1 ton of CH4 = 21 tons CO2e 


The following project features (designated as Applicant-committed Environmental Protection 
Measures [ACEPMs] in Chapter 2) were incorporated into this analysis, which reduce and 
mitigate GHG emissions from the following various sources: 


 Implementation of a wet gas central gathering system (reduction in methane emissions 
and mobile combustion emissions) 


 Use of emission controls on central facility dehydrators and stock tanks (reduction in 
methane emissions) 


 Use of low-bleed pneumatic liquid level controllers (reduction in methane emissions) 
 Use of solar-powered chemical pumps (elimination of methane emissions) 


Although total GHG emissions based on the life of the project cannot be forecast with 
confidence due to uncertainties associated with actual operational aspects, future regulations, 
process improvements, and other issues, a comparision of project GHG emissions on an annual 
basis to common activities is shown below. 


For comparison purposes, 100,000 tons/yr CO2e is equivalent1 to the following: 


 Annual GHG emissions from 17,788 passsenger vehicles 
 CO2 emissions from the electricity use of 11,312 homes for one year 
 CO2 emissions from the energy use of 7,868 homes for one year 


1
Source: Greenhouse Gas Equivalencies Calculator (EPA 2011c) 


4.2.1.2.3 OZONE IMPACTS  


An analysis of potential ozone impacts from Gasco project emissions and cumulative emissions 
was performed using the Models-3 Community Multiscale Air Quality (CMAQ) modeling 
system, version 4.6 publicly released October 2006. Because ozone impacts can only be 
evaluated when regional sources are considered, and on a regional basis, the ozone impact results 
are properly presented in Chapter 4, Section 4.18.3.1, Cumulative Impacts, Air Quality. 


Due to the high concentrations of ozone that have been detected at monitored stations located 
within the Uinta Basin, the BLM will establish an ozone action plan, and conduct an updated 
ozone model effort as part of an adaptive management strategy/air resource management 
strategy. Based on the data review and criteria set forth in the ozone action plan, the BLM, in 
consultation with the appropriate federal, tribal and state stakeholder, will determine when to 
trigger implementation of the ozone action plan.  
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Air quality issues are being addressed on a Utah-wide basis through the Utah Air Resource 
Technical Advisory Group (UTAG) and the BLM’s Air Resource Management Strategy 
(ARMS). The adaptive management strategy outlined below has been designed to develop an 
ozone action plan to address ozone levels in the Uinta Basin associated with oil and gas 
operations. The adaptive management strategy would consist of the following actions:  


 Refine air quality modeling predictions 
 Develop a Uinta Basin ozone action plan 
 Implement a regional ozone action plan  


Additional information concerning the adaptive management strategy ozone action plan is 
presented in Chapter 4, Section 4.18.3.1.7.2, Adaptive Management Strategy/Ozone Action Plan. 


4.2.1.2.4 HAZARDOUS AIR POLLUTANT (HAP) IMPACTS  


HAP emissions were evaluated against State of Utah thresholds. The State of Utah has adopted 
Toxic Screening Levels (TSLs) which are applied during the air permitting process to assist in 
the evaluation of HAPs released into the atmosphere (UDEQ-DAQ 2000). These levels are not 
standards that must be met, but screening thresholds which if exceeded, would suggest that 
additional information is needed to evaluate potential health and environmental impacts. Table 
4-16 presents the predicted results in comparison to the State of Utah TSLs for averaging periods 
of one-hour (short-term for HAPs with predominantly acute effects) and 24-hour (for HAPs with 
predominantly chronic effects) for each alternative. None of the predicted pollutant levels exceed 
the TSLs for the State of Utah for any of the alternatives. 


Table 4-16. Utah Toxic Screening Level (TSL) Impacts for Each Alternative 


Pollutant and 
Averaging 


Time 


TSLb 


(µg/m3) 
Percent of TSL  


Alternative 
A  


(Proposed 
Action) 


Alternative 
B  


(Reduced) 


Alternative 
C  


(Full) 


Alternative 
D  


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F  


(Agency 
Preferred)


c 


Formaldehyde  
(1-hour) 36.8 63.3% 45.9% 78.5% 15.3% 45.9% 63.3% 


Acrolein  
(1-hour) 22.9 9.87% 7.21% 12.3% 2.40% 7.21% 9.87% 


Acetaldehyde  
(1-hour) 4,504 0.27% 0.20% 0.34% 0.07% 0.20% 0.27% 


Benzenea  
(24-hour) 53.2 7.12% 4.62% 6.94% 1.54% 5.26% 67.7% 


Toluene  
(24-hour) 2,512 0.42% 0.27% 0.41% 0.09% 0.27% 3.4% 


Ethylbenzene 
(24-hour) 14,473 <0.01% <0.01% <0.01% <0.01% <0.01% <0.01% 
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Table 4-16. Utah Toxic Screening Level (TSL) Impacts for Each Alternative 


Pollutant and 
Averaging 


Time 


TSLb 


(µg/m3) 
Percent of TSL  


Alternative 
A  


(Proposed 
Action) 


Alternative 
B  


(Reduced) 


Alternative 
C  


(Full) 


Alternative 
D  


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F  


(Agency 
Preferred)


c 


Xylenes  
(24-hour) 14,473 0.07% 0.05% 0.07% 0.02% 0.05% 0.07% 


n-Hexane  
(24-hour) 5,875 0.04% 0.04% 0.04% 0.03% 0.12% 0.04% 


Methanol  
(24-hour) 9,282 0.01% 0.01% 0.02% <0.01% 0.01% 56.4% 
a Although there exists an acute TLV for benzene, the State of Utah does not apply a comparison to an acute TSL because the 
chronic TSL is more stringent. 
b Source: Utah Division of Environmental Quality Department of Air Quality (UDEQ-DAQ) 2008 
c Predictated impacts under Alternative F for benzene, toluene, ethylbenzene, xylenes, and methanol were modeled based on using 
60% emissions control for BTEX, and no control for methanol; other HAP impacts from Alternative F were not modeled and 
assumed to be equal to or less than Alternative A due to the reduction in emissions. Impacts from the WEF generator engine were 
assumed to be similar to Alternative B based on similar engine horsepower rating. 


Short-term impacts from HAP exposure were assessed by comparing one-hour average impacts 
to the HAP-specific acute reference exposure level (REL) and annual average impacts to the 
HAP-specific reference concentration (RfC, for continuous inhalation exposure). The REL is the 
acute concentration at or below which no adverse health effects are expected. The RfC is the 
average concentration (i.e., an annual average) at or below which no long-term adverse health 
effects are expected. Both of these guideline values are for non-cancer effects. 


The predicted maximum concentrations of all HAPs are compared against the REL and RfC for 
each pollutant. Table 4-17, Table 4-18, Table 4-19, Table 4-20, Table 4-21, and Table 4-22 
present the acute RELs and chronic RfCs for non-cancer effects for each alternative. Predicted 
acrolein concentrations exceed the acute REL for every alternative, but are all below the acute 
exposure guideline level for mild effects. Predicted concentrations for Alternatives A, B, C, and 
E also exceed the RfC for acrolein, but are all below the California EPA chronic REL (similar to 
the RfC). EPA’s website documentation for the acrolein RfC indicates EPA has medium 
confidence in the RfC as it is based on medium quality data 
(http://www.epa.gov/iris/subst/0364.htm). 
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4.2.1.2.4.1 Alternative A: Proposed Action 


Table 4-17. Alternative A (Proposed Action) Non-carcinogenic Acute REL and RfC 


Impacts  


HAP REL 
(µg/m3) 


Predicted 
Maximum  


1-hour Impact 
(µg/m3) 


Percent of 
REL 


RfCf 


(µg/m3) 
Predicted 
Maximum 


Annual Impact 
(µg/m3) 


Percent of 
RfC 


Acrolein 


0.19a 2.26 1189% 0.02 0.04 200% 
69b 2.26 3.28% 0.06g 0.04 66.7% 


230c 2.26 0.98% 6.9h 0.73h 10.6% 
450d 2.26 0.50% - - - 
2.5 i 2.26 90.4% - - - 


Formaldehyde 
94a 23.3 24.8% 9.8 0.43 4.39% 
55 i 23.3 42.3% - - - 


Acetaldehyde 
81000b 12.3 0.02% 9 0.23 2.56% 


470 i 12.3 2.6% - - - 


Benzene 
1,300a,e 11.2 0.86% 30 0.26 0.87% 


160,000d 24.7 0.02%  -  - -  
Toluene 37,000a 69.9 0.19% 5,000 0.7 0.01% 
Ethylbenzene 350,000d 3.56 <0.01% 1,000 0.04 <0.01% 
Xylenes 22,000a 70.7 0.32% 100 0.68 0.68% 
n-Hexane 390,000d 13.0 <0.01% 700 0.23 0.03% 
Methanol 28,000a 3.68 0.01% 4,000 0.07 <0.01% 
a California EPA REL for no adverse effects EPA Air Toxics Database, Table 2 (EPA 2007a) 
b Acute Exposure Guideline Level (AEGL) for 1-hour and 8-hour exposure with mild effects for once-in-a-lifetime (rare) exposure 
(for exposure from spills or catastrophic releases), Table 2 (EPA 2007a) 
c Acute Exposure Guideline Level (AEGL) for 1-hour and 8-hour exposure with moderate effects for once-in-a-lifetime (rare) 
exposure (for exposure from spills or catastrophic releases), Table 2 (EPA 2007a) 
d Immediately Dangerous to Life or Health (IDLH)/10, EPA Air Toxics Database, Table 2 (EPA 2007a) because no available REL 
e REL for benzene is based on a 6-hour exposure (OEHHA 1999), predicted concentration is a 6-hour average. 
f EPA Air Toxics Database, Table 1 (EPA 2007a) 
g California EPA chronic REL 
h Minimum risk level for 1-14-day exposure for no adverse effects set by Agency for Toxic Substances and Disease Registry 
(ATSDR) from Table 2 (EPA 2007a) compared to 24-hour predicted concentration 
i 1-hour Acute REL, CA OEHHA, December 2008 
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4.2.1.2.4.2 Alternative B: Reduced Development 


Table 4-18. Alternative B Non-carcinogenic Acute REL and RfC Impacts  


HAP REL 
(µg/m3) 


Predicted 
Maximum  


1-hour Impact 
(µg/m3) 


% of  
REL 


RfCf 
(µg/m3) 


Predicted 
Maximum 


Annual Impact 
(µg/m3) 


% of  
RfC 


Acrolein 


0.19a 1.65 868% 0.02 0.03 150% 
69b 1.65 2.39% 0.06g 0.03 50.0% 


230c 1.65 0.72% 6.9h 0.53h 7.68% 
450d 1.65 0.37% - - - 
2.5 i 1.65 66% - - - 


Formaldehyde 
94a 16.9 18.0% 9.8 0.33 3.37% 
55 i 16.9 31% - - - 


Acetaldehyde 
81000b 8.93 0.01% 9 0.17 1.89% 


470 i 8.93 2% - - - 


Benzene 
1,300a,e 8.08 0.62% 30 0.16 0.53% 


160,000d 15.4 0.01%  -  - -  
Toluene 37,000a 43.5 0.12% 5,000 0.42 0.01% 
Ethylbenzene 350,000d 2.21 <0.01% 1,000 0.02 <0.01% 
Xylenes 22,000a 44.5 0.20% 100 0.41 0.41% 
n-Hexane 390,000d 12.8 <0.01% 700 0.23 0.03% 
Methanol 28,000a 2.67 0.01% 4,000 0.05 <0.01% 
a California EPA REL for no adverse effects EPA Air Toxics Database, Table 2 (EPA 2007a) 
b Acute Exposure Guideline Level (AEGL) for 1-hour and 8-hour exposure with mild effects for once-in-a-lifetime (rare) exposure 
(for exposure from spills or catastrophic releases), Table 2 (EPA 2007a) 
c Acute Exposure Guideline Level (AEGL) for 1-hour and 8-hour exposure with moderate effects for once-in-a-lifetime (rare) 
exposure (for exposure from spills or catastrophic releases), Table 2 (EPA 2007a) 
d Immediately Dangerous to Life or Health (IDLH)/10, EPA Air Toxics Database, Table 2 (EPA 2007a) because no available REL 
e REL for benzene is based on a 6-hour exposure (OEHHA 1999), predicted concentration is a 6-hour average. 
f EPA Air Toxics Database, Table 1 (EPA 2007a) 
g California EPA chronic REL 
h Minimum risk level for 1-14-day exposure for no adverse effects set by Agency for Toxic Substances and Disease Registry 
(ATSDR) from Table 2 (EPA 2007a) compared to 24-hour predicted concentration 
I 1-hour Acute REL, CA OEHHA, December 2008 
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4.2.1.2.4.3 Alternative C: Full Development 


Table 4-19. Alternative C Non-carcinogenic Acute REL and RfC Impacts  


HAP REL 
(µg/m3) 


Predicted 
Maximum  


1-hour Impact 
(µg/m3) 


% of REL RfCf 
(µg/m3) 


Predicted 
Maximum 


Annual Impact 
(µg/m3) 


% of  
RfC 


Acrolein 


0.19a 2.81 1479% 0.02 0.05 250% 
69b 2.81 4.07% 0.06g 0.05 83.3% 


230c 2.81 1.22% 6.9h 0.91h 13.2% 
450d 2.81 0.62% - - - 
2.5 i 2.81 112% - - - 


Formaldehyde 
94a 28.9 30.7% 9.8 0.54 5.51% 
55 i 28.9 53% - - - 


Acetaldehyde 
81000b 15.2 0.02% 9 0.28 3.11% 


470 i 15.2 3% - - - 


Benzene 
1,300a,e 10.8 0.83% 30 0.23 0.77% 


160,000d 21.2 0.01%       
Toluene 37,000a 67.3 0.18% 5,000 0.67 0.01% 
Ethylbenzene 350,000d 3.44 <0.01% 1,000 0.03 <0.01% 
Xylenes 22,000a 68.9 0.31% 100 0.67 0.67% 
n-Hexane 390,000 d 13.0 <0.01% 700 0.24 0.03% 
Methanol 28,000 a 4.55 0.02% 4,000 0.08 <0.01% 
a California EPA REL for no adverse effects EPA Air Toxics Database, Table 2 (EPA 2007a) 
b Acute Exposure Guideline Level (AEGL) for 1-hour and 8-hour exposure with mild effects for once-in-a-lifetime (rare) exposure 
(for exposure from spills or catastrophic releases), Table 2 (EPA 2007a) 
c Acute Exposure Guideline Level (AEGL) for 1-hour and 8-hour exposure with moderate effects for once-in-a-lifetime (rare) 
exposure (for exposure from spills or catastrophic releases), Table 2 (EPA 2007a) 
d Immediately Dangerous to Life or Health (IDLH)/10, EPA Air Toxics Database, Table 2 (EPA 2007a) because no available REL 
e REL for benzene is based on a 6-hour exposure (OEHHA 1999), predicted concentration is a 6-hour average. 
f EPA Air Toxics Database, Table 1 (EPA 2007a) 
g California EPA chronic REL 
h Minimum risk level for 1-14-day exposure for no adverse effects set by Agency for Toxic Substances and Disease Registry 
(ATSDR) from Table 2 (EPA 2007a) compared to 24-hour predicted concentration 
I 1-hour Acute REL, CA OEHHA, December 2008 
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4.2.1.2.4.4 Alternative D: No Action 


Table 4-20. Alternative D (No Action) Non-carcinogenic Acute REL and RfC Impacts  


HAP REL 
(µg/m3) 


Predicted 
Maximum  


1-hour Impact 
(µg/m3) 


% of  
REL 


RfCf 
(µg/m3) 


Predicted 
Maximum 


Annual Impact 
(µg/m3) 


% of  
RfC 


Acrolein 


0.19a 0.55 289% 0.02 0.01 50% 
69b 0.55 0.80% 0.06g 0.01 16.7% 


230c 0.55 0.24% 6.9h 0.18h 2.61% 
450d 0.55 0.12% - - - 
2.5 I 0.55 22% - - - 


Formaldehyde 
94a 5.62 5.98% 9.8 0.11 1.12% 
55 I 5.62 10% - - - 


Acetaldehyde 
81000b 2.97 <0.01% 9 0.06 0.67% 


470 I 2.97 1% - - - 


Benzene 
1,300a,e 2.69 0.21% 30 0.09 0.30% 


160,000d 5.15 <0.01%       
Toluene 37,000a 14.5 0.04% 5,000 0.16 <0.01% 
Ethylbenzene 350,000d 0.74 <0.01% 1,000 0.01 <0.01% 
Xylenes 22,000a 14.8 0.07% 100 0.14 0.14% 
n-Hexane 390,000d 12.7 <0.01% 700 0.21 0.03% 
Methanol 28,000a 0.89 <0.01% 4,000 0.02 <0.01% 
a California EPA REL for no adverse effects EPA Air Toxics Database, Table 2 (EPA 2007a) 
b Acute Exposure Guideline Level (AEGL) for 1-hour and 8-hour exposure with mild effects for once-in-a-lifetime (rare) exposure 
(for exposure from spills or catastrophic releases), Table 2 (EPA 2007a) 
c Acute Exposure Guideline Level (AEGL) for 1-hour and 8-hour exposure with moderate effects for once-in-a-lifetime (rare) 
exposure (for exposure from spills or catastrophic releases), Table 2 (EPA 2007a) 
d Immediately Dangerous to Life or Health (IDLH)/10, EPA Air Toxics Database, Table 2 (EPA 2007a) because no available REL 
e REL for benzene is based on a 6-hour exposure (OEHHA 1999), predicted concentration is a 6-hour average. 
f EPA Air Toxics Database, Table 1 (EPA 2007a) 
g California EPA chronic REL 
h Minimum risk level for 1-14-day exposure for no adverse effects set by Agency for Toxic Substances and Disease Registry 
(ATSDR) from Table 2 (EPA 2007a) compared to 24-hour predicted concentration 
I 1-hour Acute REL, CA OEHHA, December 2008 
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4.2.1.2.4.5 Alternative E: Reduced Development with Directional Drilling 


Table 4-21. Alternative E Non-carcinogenic Acute REL and RfC Impacts  


HAP REL 
(µg/m3) 


Predicted 
Maximum  


1-hour Impact 
(µg/m3) 


% of  
REL 


RfCf 


(µg/m3) 
Predicted 
Maximum 


Annual Impact 
(µg/m3) 


% of  
RfC 


Acrolein 


0.19a 1.65 868% 0.02 0.03 150% 
69b 1.65 2.39% 0.06g 0.03 50.0% 


230c 1.65 0.72% 6.9h 0.53h 7.68% 
450d 1.65 0.37% - - - 
2.5 i  1.65 66% - - - 


Formaldehyde 
94a 16.9 18.0% 9.8 0.33 3.37% 
55 i 16.9 31% - - - 


Acetaldehyde 
81000b 8.93 0.01% 9 0.17 1.89% 


470 i 8.93 2% - - - 


Benzene 
1,300a,e 8.08 0.62% 30 0.30 1.00% 


160,000d 19.4 0.01%       
Toluene 37,000a 43.5 0.12% 5,000 0.49 0.01% 
Ethylbenzene 350,000d 2.23 <0.01% 1,000 0.02 <0.01% 
Xylenes 22,000a 44.5 0.20% 100 0.41 0.41% 
n-Hexane 390,000d 49.2 0.01% 700 0.79 0.11% 
Methanol 28,000a 2.67 0.01% 4,000 0.05 <0.01% 
a California EPA REL for no adverse effects EPA Air Toxics Database, Table 2 (EPA 2007a) 
b Acute Exposure Guideline Level (AEGL) for 1-hour and 8-hour exposure with mild effects for once-in-a-lifetime (rare) exposure 
(for exposure from spills or catastrophic releases), Table 2 (EPA 2007a) 
c Acute Exposure Guideline Level (AEGL) for 1-hour and 8-hour exposure with moderate effects for once-in-a-lifetime (rare) 
exposure (for exposure from spills or catastrophic releases), Table 2 (EPA 2007a) 
d Immediately Dangerous to Life or Health (IDLH)/10, EPA Air Toxics Database, Table 2 (EPA 2007a) because no available REL 
e REL for benzene is based on a 6-hour exposure (OEHHA 1999), predicted concentration is a 6-hour average. 
f EPA Air Toxics Database, Table 1 (EPA 2007a) 
g California EPA chronic REL 
h Minimum risk level for 1-14-day exposure for no adverse effects set by Agency for Toxic Substances and Disease Registry 
(ATSDR) from Table 2 (EPA 2007a) compared to 24-hour predicted concentration 
I 1-hour Acute REL, CA OEHHA, December 2008 
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4.2.1.2.4.6 Alternative F: Agency Preferred Alternative 


Table 4-22. Alternative F Non-carcinogenic Acute REL and RfC Impacts
J
  


Note: WEF hazardous air pollutant (HAP) for Alternative F impacts presented below 
HAP REL 


(µg/m3) 
Predicted 
Maximum  


1-hour Impact 
(µg/m3) 


% of  
REL 


RfCf 


(µg/m3) 
Predicted 
Maximum  


Annual Impact 
(µg/m3) 


% of  
RfC 


Acrolein 


0.19 a 1.65 868% 0.02 0.03 150% 
69 b 1.65 2.39% 0.06 g 0.03 50.0% 


230 c 1.65 0.72% 6.9 h 0.53 h 7.68% 
450 d 1.65 0.37% - - - 
2.5 i 1.65 66% - - - 


Formaldehyde 
94 a 16.9j 18.0% 9.8 0.33k 3.37% 
55 i 16.9j 31% - - - 


Acetaldehyde 
81,000 b 8.93 0.01% 9 0.17 1.89% 


470 i 8.93 2% - - - 


Benzene 
1,300 a, e 65.6 5.05% 30 9.08 030.3% 


160,000 d 65.6 0.04%  -  - -  
Toluene 37,000 a 376 1.02% 5,000 21.8 0.44% 
Ethylbenzene 350,000 d 21.28 0.01% 1,000 1.236 0.12% 
Xylenes 22,000 a 314.4 1.43% 100 18.24 1.82% 
n-Hexane 390,000 d 13.0 <0.01% 700 0.23 0.03% 
Methanol 28,000 a 22,806 81.45% 4,000 01,322 33.05% 
a California EPA REL for no adverse effects EPA Air Toxics Database (EPA 2007a, Table 2) 
b Acute Exposure Guideline Level (AEGL) for 1-hour and 8-hour exposure with mild effects for once-in-a-lifetime (rare) exposure 
(for exposure from spills or catastrophic releases) (EPA 2007a, Table 2) 
c AEGL for 1-hour and 8-hour exposure with moderate effects for once-in-a-lifetime (rare) exposure (for exposure from spills or 
catastrophic releases), (EPA 2007a, Table 2) 
d Immediately Dangerous to Life or Health (IDLH)/10, EPA Air Toxics Database (EPA 2007a, Table 2) because no available REL 
e REL for benzene is based on a 6-hour exposure (OEHHA 1999); predicted concentration is a 6-hour average. 
f EPA Air Toxics Database (EPA 2007a, Table 1) 
g California EPA chronic REL 
h Minimum risk level for 1–14-day exposure for no adverse effects set by Agency for Toxic Substances and Disease Registry 
(ATSDR) from EPA EPA 2007a, Table 2, compared to 24-hour predicted concentration 
I 1-hour Acute REL, CA OEHHA, December 2008 
J Impacts for Alternative F for benzene, toluene, ethylbenzene, xylenes, and methanol were modeled based on using 60% 
emissions control for BTEX, and no control for methanol; other HAP impacts from Alternative F were not modeled and assumed to 
be equal to or less than Alternative A due to the reduction in emissions. Impacts from the WEF generator engine were assumed to 
be similar to Alternative B based on similar engine horsepower rating. 


HAP emissions from the WEF were modeled assuming the operating scenario for Alternative F 
(as the Agency Preferred Alternative). HAP Eemissions were assumed to be controlled by 60%. 
Additional details concerning the WEF modeling can be found in the Near-Field Air Quality 
Technical Support Document (Appendix H). 
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Table 4-23. WEF-controlled Emission Scenario: HAP Impacts from the WEF 


Pollutant Maximum  
1-hour Impact 


(µg/m3) 


REL  
1-houra  
(µg/m3) 


Maximum 
Annual Impact 


(µg/m3) 


RfC 
Annualb 
(µg/m3) 


Maximum  
24-hour Impact 


(µg/m3) 


TSL  
24-hourc 
(µg/m3) 


Benzene 65.6 1,300d 9.08 30 35.88 53 
Toluene 376 37,000 21.8 5,000 86.4 2,512 
Ethylbenzene 21.28 350,000 1.236 1,000 4.88 14,473 
Xylene 314.4 22,000 18.24 100 72 14,473 
Methanol 22,806 28,000 1,322 4,000 5,232 9,282 
a California EPA REL for no adverse effects EPA Air Toxics Database (EPA 2007a, Table 2) 
b EPA Air Toxics Database (EPA 2007a, Table 1) 
c Source: Utah Department of Environmental Quality – Division of Air Quality (2008) 
d Benzene REL based on a 6-hour average 


4.2.1.2.5 CARCINOGENIC HAZARDOUS AIR POLLUTANT (HAP) IMPACTS  


The sources of acrolein include the compressor engines and the WEF generator for all 
alternatives. Acrolein is a very reactive compound with a half-life in air of 1-day. Exposure to 
lower levels of acrolein can cause eye, nose, and throat irritation, and can lower breathing rates. 
Higher levels of acrolein can damage the lungs and cause death (ATSDR 2007). For perspective, 
the annual average ambient urban background in California is 0.15 µg/m3 with a 95th percentile 
of 0.3 µg/m3. Acrolein levels measured in smoky bars and restaurants ranged from 2.3 to 275 
µg/m3 (OEHHA 2001). A public draft is available through the OEHHA website (dated 
November 7, 2007) increasing the acute REL to 2.3 µg/m3, and increasing the chronic level to 
0.1 µg/m3 (OEHHA 2007). If the draft guidelines are approved only Alternative C would exceed 
the acute acrolein REL. The ACGIH has set a threshold limit ceiling value of 229 µg/m3 that 
should never be exceeded in a work environment (ACGIH 2007). 


The risk from long-term exposure to carcinogenic HAP emissions is assessed by comparison to 
the generally acceptable risk range of one additional cancer per one million exposed persons (1 × 
10-6) to one additional cancer per ten thousand exposed persons (1 × 10-4) (EPA 1993). EPA’s 
first guidelines on carcinogen risk assessment assumed that risks exist at any dose (EPA 1986). 
More recent data show that there are some exceptions to this assumption however it is still the 
default when there is a lack of data. Therefore carcinogenic risk was assessed for the known, 
probable, and possible human carcinogens (possible human meaning known animal carcinogen) 
associated with the Proposed Action with existing unit risk factors (EPA 2007a). 


Screening level risk assessment involves application of a HAP specific unit risk factor. The unit 
risk factor is an upper-bound estimate of the probability of one additional person contracting 
cancer based on continuous exposure to 1-μg/m3 of the substance over a 70-year lifetime. 
Exposure adjustment factors are calculated to adjust for actual exposure times. Cancer risk is 
estimated for 2 exposure scenarios: the most likely exposure (MLE) that individuals will 
experience, and the maximally exposed individual (MEI).  
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The MLE was assumed to apply to people living in the Gasco Uinta Basin Natural Gas project 
area. For the MLE exposure adjustment factor, it is assumed that a family stays at a residence on 
an average of 9 years and spends 64% of the day away from the home (EPA 1997). It is further 
assumed that households are exposed to one-quarter of the maximum concentration the 
remaining 36% of the time. This results in an adjustment factor of 0.095. 


An example of an MEI could be a project area pumper that visits well sites daily and lives near a 
well pad. For the MEI exposure adjustment factor, exposure is assumed to occur continuously 
(24 hours per day, 365 days per year) for the life of project (LOP), which is assumed to be 45 
years. This results in an adjustment factor of 0.643.  


Table 4-24 presents the unit risk factor, exposure adjustment factor, and the estimated cancer risk 
for the MLE and MEI exposure scenarios for carcinogenic HAPs generated by the Proposed 
Action. A range of unit risk factors is available for benzene. All predicted risk estimates for the 
Proposed Action are in the acceptable risk range. 


Table 4-24. Proposed Action Carcinogenic HAP Risk 


Exposure 
Scenario 


HAP Unit Risk 
Factor 


(1/µg/m3) 


Exposure 
Adjustment 


Factor 


Modeled  
Annual Impact 


(µg/m3) 


Cancer  
Risk 


MLE 


Benzene 
2.2 × 10-06 


to 
7.8 × 10-06 


0.095 0.26 
5.4 × 10-08 


to 
1.9 × 10-07 


Formaldehyde 1.3 × 10-05 0.095 0.43 5.3 × 10-07 
Acetaldehyde 2.2 × 10-06 0.095 0.23 4.8 × 10-08 
1,3-Butadiene 3 × 10-05 0.095 7.5 × 10-03 2.1 × 10-08 
1,1,2,2-Tetrachloroethane 5.9 × 10-06 0.095 1.1 × 10-03 6.3 × 10-10 
1,1,2-Trichloroethane 1.6 × 10-05 0.095 8.9 × 10-04 1.4 × 10-09 
1,3-Dichloropropene 4 × 10-06 0.095 7.4 × 10-04 2.8 × 10-10 
Carbon Tetrachloride 1.5 × 10-05 0.095 1.0 × 10-03 1.5 × 10-09 
Dichlorobenzene 1.1 × 10-05 0.095 6.0 × 10-05 6.3 × 10-11 
Ethylene Dibromide 6 × 10-04 0.095 1.2 × 10-03 7.1 × 10-08 
Methylene Chloride 4.7 × 10-07 0.095 5.6 × 10-04 2.5 × 10-11 
Naphthalene 3.4 × 10-05 0.095 1.6 × 10-03 5.3 × 10-09 
Vinyl Chloride 8.8 × 10-06 0.095 4.2 × 10-04 3.5 × 10-11 
Benzo(b)fluoranthenea 1.1 × 10-04 0.095 4.6 × 10-06 4.9 × 10-11 
Chrysenea 1.1 × 10-05 0.095 1.9 × 10-05 2.0 × 10-11 
TOTAL MLE RISK 8.7 × 10-07 
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Table 4-24. Proposed Action Carcinogenic HAP Risk 


Exposure 
Scenario 


HAP Unit Risk 
Factor 


(1/µg/m3) 


Exposure 
Adjustment 


Factor 


Modeled  
Annual Impact 


(µg/m3) 


Cancer  
Risk 


MEI 


Benzene 
2.2 × 10-06 


to 
7.8 × 10-06 


0.643 0.26 
3.7 × 10-07 


to 
1.3 × 10-06 


Formaldehyde 1.3 × 10-05 0.643 0.43 3.6 × 10-06 
Acetaldehyde 2.2 × 10-06 0.643 0.23 3.3 × 10-07 
1,3-Butadiene 3 × 10-05 0.643 7.5 × 10-03 1.4 × 10-07 
1,1,2,2-Tetrachloroethane 5.9 × 10-06 0.643 1.1 × 10-03 4.2 × 10-09 
1,1,2-Trichloroethane 1.6 × 10-05 0.643 8.9 × 10-04 9.2 × 10-09 
1,3-Dichloropropene 4 × 10-06 0.643 7.4 × 10-04 1.9 × 10-09 
Carbon Tetrachloride 1.5 × 10-05 0.643 1.0 × 10-03 9.9 × 10-09 
Dichlorobenzene 1.1 × 10-05 0.643 6.0 × 10-05 4.2 × 10-10 
Ethylene Dibromide 6 × 10-04 0.643 1.2 × 10-03 4.8 × 10-07 
Methylene Chloride 4.7 × 10-07 0.643 5.6 × 10-04 1.7 × 10-10 
Naphthalene 3.4 × 10-05 0.643 1.6 × 10-03 3.6 × 10-08 
Vinyl Chloride 8.8 × 10-06 0.643 4.2 × 10-04 2.4 × 10-10 
Benzo(b)fluoranthenea 1.1 × 10-04 0.643 4.6 × 10-06 3.3 × 10-10 
Chrysenea 1.1 × 10-05 0.643 1.9 × 10-05 1.4 × 10-10 
TOTAL MEI RISK 5.9 × 10-06 


a Pollutant is a HAP because it is polycyclic organic matter (POM). 
MLE = most likely exposure 
MEI = maximally exposed individual 
 


There is uncertainty associated with adding cancer risk values together. The effect of exposure to 
multiple chemicals is not well understood. Exposure to multiple chemicals can result in increased 
(synergistic) effects, decreased (antagonistic) effects, or merely additive effects.  


Table 4-25 and Table 4-26 present the MLE and MEI cancer risks for each alternative. The total 
MLE risk for Alternative C is at the low end of the acceptable risk range. All other alternatives 
have total MLE risk lower than the low end of the acceptable risk range. All alternatives have 
total MEI risk in the low end of the acceptable risk range. 
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Table 4-25. Carcinogenic HAP MLE Risk for Each Alternative 


Hazardous Air Pollutant 
(HAP) 


Cancer Risk  
Alternative 


A 
(Proposed 


Action) 


Alternative 
B 


(Reduced) 


Alternative 
C  


(Full) 


Alternative 
D  


(No Action) 


Alternative 
 E 


(Directional) 


 Alternative 
F 


 (Agency 
Preferred)


b 


Benzene 
5.4 × 10-08 


to 
1.9 × 10-07 


3.3 × 10-08 
to 


1.2 × 10-07 


5.2 × 10-08 
to 


1.9 × 10-07 


1.9 × 10-08 
to 


6.7 × 10-08 


6.3 × 10-08 
to 


2.2 × 10-07 


5.4 × 10-08 
to 


1.9 × 10-07 
Formaldehyde 5.3 × 10-07 4.1 × 10-07 6.7 × 10-07 1.4 × 10-07 4.1 × 10-07 5.3 × 10-07 
Acetaldehyde 4.8 × 10-08 3.6 × 10-08 5.9 × 10-08 1.3 × 10-08 3.6 × 10-08 4.8 × 10-08 
1,3-Butadiene 2.1 × 10-08 1.5 × 10-08 2.4 × 10-08 6.1 × 10-09 1.5 × 10-08 2.1 × 10-08 
1,1,2,2-Tetrachloroethane 6.3 × 10-10 4.5 × 10-10 7.2 × 10-10 1.8 × 10-10 4.5 × 10-10 6.3 × 10-10 
1,1,2-Trichloroethane 1.4 × 10-09 9.7 × 10-10 1.5 × 10-09 3.9 × 10-10 9.7 × 10-10 1.4 × 10-09 
1,3-Dichloropropene 2.8 × 10-10 2.0 × 10-10 3.2 × 10-10 8.0 × 10-11 2.0 × 10-10 2.8 × 10-10 
Carbon Tetrachloride 1.5 × 10-09 1.0 × 10-09 1.7 × 10-09 4.2 × 10-10 1.0 × 10-09 1.5 × 10-09 
Dichlorobenzene 6.3 × 10-11 5.2 × 10-11 7.3 × 10-11 1.0 × 10-11 4.2 × 10-11 6.3 × 10-11 
Ethylene Dibromide 7.1 × 10-08 5.1 × 10-08 8.1 × 10-08 2.0 × 10-08 5.1 × 10-08 7.1 × 10-08 
Methylene Chloride 2.5 × 10-11 1.8 × 10-11 2.9 × 10-11 7.1 × 10-12 1.8 × 10-11 2.5 × 10-11 
Naphthalene 5.3 × 10-09 5.0 × 10-09 8.2 × 10-09 1.7 × 10-09 5.0 × 10-09 5.3 × 10-09 
Vinyl Chloride 3.5 × 10-11 2.5 × 10-11 4.0 × 10-11 1.0 × 10-11 2.5 × 10-11 3.5 × 10-11 
Benzo(b)fluoranthenea 4.9 × 10-11 3.5 × 10-11 5.6 × 10-11 1.4 × 10-11 3.5 × 10-11 4.9 × 10-11 
Chrysenea 2.0 × 10-11 1.4 × 10-11 2.3 × 10-11 5.8 × 10-12 2.3 × 10-11 2.0 × 10-11 
TOTAL MLE RISK 8.7 × 10-07 6.4 × 10-07 1.0 × 10-06 2.4 × 10-07 7.4 × 10-07 8.7 × 10-07 
a Pollutant is a HAP because it is polycyclic organic matter (POM) 
b Predictated impacts for Alternative F for benzene, toluene, ethylbenzene, xylenes, and methanol were modeled based on using 60% 
emissions control for BTEX, and no control for methanol; other HAP impacts from Alternative F were not modeled and assumed to be 
equal to or less than Alternative A due to the reduction in emissions. Impacts from the WEF generator engine were assumed to be 
similar to Alternative B based on similar engine horsepower rating. 


 


Table 4-26. Carcinogenic HAP MEI Risk for Each Alternative 


Hazardous Air Pollutant 
(HAP) 


Cancer Risk  
Alternative 


A  
(Proposed 


Action) 


Alternative 
B 


(Reduced) 


Alternative 
C  


(Full) 


Alternative 
D  


(No Action) 


Alternative 
 E 


(Directional) 


Alternative  
F  


(Agency 
Preferred)


b
 


Benzene 
3.7 × 10-07 


to 
1.3 × 10-06 


2.3 × 10-07 
to 


8.0 × 10-07 


3.5 × 10-07 
to 


1.3 × 10-06 


1.3 × 10-07 
to 


4.5 × 10-07 


4.2 × 10-07 
to 


1.5 × 10-06 


3.7 × 10-07 
to 


1.3 × 10-06 
Formaldehyde 3.6 × 10-06 2.8 × 10-06 4.5 × 10-06 9.2 × 10-07 2.8 × 10-06 3.6 × 10-06 
Acetaldehyde 3.3 × 10-07 2.4 × 10-07 4.0 × 10-07 8.5 × 10-08 2.4 × 10-07 3.3 × 10-07 
1,3-Butadiene 1.4 × 10-07 1.0 × 10-07 1.6 × 10-07 4.1 × 10-08 1.0 × 10-07 1.4 × 10-07 
1,1,2,2-Tetrachloroethane 4.2 × 10-09 3.0 × 10-09 4.9 × 10-09 1.2 × 10-09 3.0 × 10-09 4.2 × 10-09 
1,1,2-Trichloroethane 9.2 × 10-09 6.5 × 10-09 1.0 × 10-08 2.6 × 10-09 6.5 × 10-09 9.2 × 10-09 
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Table 4-26. Carcinogenic HAP MEI Risk for Each Alternative 


Hazardous Air Pollutant 
(HAP) 


Cancer Risk  
Alternative 


A  
(Proposed 


Action) 


Alternative 
B 


(Reduced) 


Alternative 
C  


(Full) 


Alternative 
D  


(No Action) 


Alternative 
 E 


(Directional) 


Alternative  
F  


(Agency 
Preferred)


b
 


1,3-Dichloropropene 1.9 × 10-09 1.4 × 10-09 2.2 × 10-09 5.4 × 10-10 1.4 × 10-09 1.9 × 10-09 
Carbon Tetrachloride 9.9 × 10-09 7.1 × 10-09 1.1 × 10-08 2.8 × 10-09 7.1 × 10-09 9.9 × 10-09 
Dichlorobenzene 4.2 × 10-10 3.5 × 10-10 5.0 × 10-10 7.1 × 10-11 2.8 × 10-10 4.2 × 10-10 
Ethylene Dibromide 4.8 × 10-07 3.4 × 10-07 5.5 × 10-07 1.4 × 10-07 3.4 × 10-07 4.8 × 10-07 
Methylene Chloride 1.7 × 10-10 1.2 × 10-10 1.9 × 10-10 4.8 × 10-11 1.2 × 10-10 1.7 × 10-10 
Naphthalene 3.6 × 10-08 3.4 × 10-08 5.6 × 10-08 1.1 × 10-08 3.4 × 10-08 3.6 × 10-08 
Vinyl Chloride 2.4 × 10-10 1.7 × 10-10 2.7 × 10-10 6.7 × 10-11 1.7 × 10-10 2.4 × 10-10 
Benzo(b)fluoranthenea 3.3 × 10-10 2.3 × 10-10 3.8 × 10-10 9.4 × 10-11 2.3 × 10-10 3.3 × 10-10 
Chrysenea 1.4 × 10-10 9.8 × 10-11 1.6 × 10-10 3.9 × 10-11 2.3 × 10-11 1.4 × 10-10 
TOTAL MEI RISK 5.9 × 10-06 4.3 × 10-06 6.9 × 10-06 1.7 × 10-06 5.0 × 10-06 5.9 × 10-06 
a Pollutant is a HAP because it is polycyclic organic matter (POM) 
b Predictated impacts for Alternative F for benzene, toluene, ethylbenzene, xylenes, and methanol were modeled based on using 60% 
emissions control for BTEX, and no control for methanol; other HAP impacts from Alternative F were not modeled and assumed to be 
equal to or less than Alternative A due to the reduction in emissions. Impacts from the WEF generator engine were assumed to be 
similar to Alternative B based on similar engine horsepower rating. 


4.2.1.2.6 SUMMARY OF OPERATIONS IMPACTS 


Implementation of the Proposed Action or Alternatives would cause increases in criteria 
pollutants. Potential modeled impacts for Alternative C are predicted to exceed the NAAQS for 
PM10. Potential modeled impacts for Alternatives A, B, C, and E exceed the PSD Class II 
increment for PM10. The distribution of concentration contours indicates that the source of the 
maximum PM10 concentrations is road traffic (see Figure 4-1). Predicted concentration contours 
are similar for PM10 and PM2.5; the Near-Field Air Quality Technical Support Document 
(Appendix H) includes figures of PM2.5 contours for each alternative showing the maximum 
concentrations are the result of truck traffic. Therefore none of the alternatives exceed PSD Class 
II increments (PSD increments do not apply to mobile sources). 


Implementation of the Proposed Action or Alternatives would cause increases in HAP 
concentrations. The increased potential concentration would be long term, lasting the life of the 
project (LOP; 45 years). None of the alternatives would exceed the Utah TSLs. Potential impacts 
for all alternatives exceed the REL for acrolein. Alternatives A, B, C, and E are predicted to 
exceed the RfC for acrolein. Predicted concentrations for all alternatives are below the acute 
exposure guideline level for acrolein. Predicted concentrations for all alternatives are below the 
California EPA chronic REL (similar to the RfC) for acrolein. Minor increases in cancer risk are 
predicted to occur for all alternatives. However, the predicted incremental cancer risks would 
occur only within relatively small areas. The following tables (Table 4-27, Table 4-28, Table 
4-29, Table 4-30, and Table 4-31) summarize the operational impacts for each alternative after 
full field development. 







Gasco Final EIS Chapter 4. Environmental Consequences 
4.2 Air Quality 


4-34 


Table 4-27. Summary of Near-field Operation Predicted Impacts 


Pollutant 
and 


Averaging 
Period 


Averaging 
Period 


% NAAQS 
(Project + Background) 


Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C  


(Full) 


Alternative 
D  


No Action) 


Alternative  
E 


(Directional) 


Alternative  
F  


(Agency 
Preferred)


a
 


NO2 Annual 23% 17.9% 18.8% 18.0% 18.7% 23% 
PM10 24-hour 69% 86.6% 112% 56.1% 87.0% 69% 


PM2.5 
Annual 54% 88.7% 90.7% 76.7% 88.7% 54% 
24-hour 69% 60.9% 70.3% 48.6% 61.1% 69% 


CO 
1-hour 16% 3.07% 3.30% 2.94% 3.07% 16% 
8-hour 40% 11.5% 11.8% 11.4% 11.7% 40% 


a Assumed to be equal to or less than Alternative A 
 


Table 4-28. Summary of Near-field Operation Predicted Impacts to PSD Class II Increments 


Pollutant 
and 


Averaging 
Period 


Averaging 
Period 


% PSD Class II Increment 
Alternative 


A 
(Proposed 


Action) 


Alternative 
B  


(Reduced) 


Alternative 
C  


(Full) 


Alternative 
D  


(No Action) 


Alternative  
E 


(Directional) 


Alternative  
F  


(Agency 
Preferred)


a
 


NO2 Annual 58.8% 42.4% 73.6% 14.2% 42.4% 9.12% 
PM10 24-hour 287% 222% 357% 69% 222% 287% 
a Assumed to be equal to or less than Alternative A 
 


Table 4-29. Summary of HAP REL Operation Impacts for Each Alternative 


HAP REL 
(µg/m3) 


% REL 
Alternative  


A 
(Proposed 


Action) 


Alternative  
B 


(Reduced) 


Alternative  
C  


(Full) 


Alternative  
D  


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F  


(Agency 
Preferred)


f
 


Acrolein 


0.19a 1,189% 868% 1,479% 289% 868% 1,189% 
69b 3.28% 2.39% 4.07% 0.80% 2.39% 3.28% 


230c 0.98% 0.72% 1.22% 0.24% 0.72% 0.98% 
450d 0.50% 0.37% 0.62% 0.12% 0.37% 0.50% 


Formaldehyde 94a 24.8% 18.0% 30.7% 6.00% 18.0% 24.8% 
Acetaldehyde 81000b 0.01% 0.01% 0.02% <0.01% 0.01% 0.01% 


Benzene 
1,300a,e 0.86% 0.62% 0.83% 0.21% 0.62% 0.86% 


160,000d 0.02% 0.01% 0.01% <0.01% 0.01% 0.02% 
Toluene 37,000a 0.19% 0.12% 0.18% 0.04% 0.12% 0.19% 
Ethylbenzene 350,000d <0.01% <0.01% <0.01% <0.01% <0.01% <0.01% 
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Table 4-29. Summary of HAP REL Operation Impacts for Each Alternative 


HAP REL 
(µg/m3) 


% REL 
Alternative  


A 
(Proposed 


Action) 


Alternative  
B 


(Reduced) 


Alternative  
C  


(Full) 


Alternative  
D  


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F  


(Agency 
Preferred)


f
 


Xylenes 22,000a 0.32% 0.20% 0.31% 0.07% 0.20% 0.32% 
n-Hexane 390,000d <0.01% <0.01% <0.01% <0.01% 0.01% <0.01% 
Methanol 28,000a 0.01% 0.01% 0.02% <0.01% 0.01% 0.01% 
a California EPA REL for no adverse effects EPA Air Toxics Database, Table 2 (EPA 2007a) 
b Acute Exposure Guideline Level (AEGL) for 1-hour and 8-hour exposure with mild effects for once-in-a-lifetime (rare) exposure (for 
exposure from spills or catastrophic releases), Table 2 (EPA 2007a) 
c Acute Exposure Guideline Level (AEGL) for 1-hour and 8-hour exposure with moderate effects for once-in-a-lifetime (rare) exposure 
(for exposure from spills or catastrophic releases), Table 2 (EPA 2007a) 
d Immediately Dangerous to Life or Health (IDLH)/10, EPA Air Toxics Database, Table 2 (EPA 2007a) because no available REL 
e REL for benzene is based on a 6-hour exposure (OEHHA 1999), predicted concentration is a 6-hour average. 
f Predictated impacts for Alternative F for benzene, toluene, ethylbenzene, xylenes, and methanol were modeled based on using 60% 
emissions control for BTEX, and no control for methanol; other HAP impacts from Alternative F were not modeled and assumed to be 
equal to or less than Alternative A due to the reduction in emissions. Impacts from the WEF generator engine were assumed to be 
similar to Alternative B based on similar engine horsepower rating. 


 


Table 4-30. Summary of HAP RfC Operation Impacts for each alternative 


HAP RfCa 


(µg/m3) 


% RfC 
Alternative 


A 
(Proposed 


Action) 


Alternative 
B 


(Reduced) 


Alternative 
C  


(Full) 


Alternative 
D  


(No Action) 


Alternative 
E 


(Directional) 


Alternative  
F  


(Agency 
Preferred)


d
 


Acrolein 
0.02 200% 150% 250% 50% 150% 200% 


0.06b 66.7% 50.0% 83.3% 16.7% 50.0% 66.7% 
6.9c 10.6% 7.68% 13.2% 2.61% 7.68% 10.6% 


Formaldehyde 9.8 4.39% 3.37% 5.51% 1.12% 3.37% 4.39% 
Acetaldehyde 9 2.56% 1.89% 3.11% 0.67% 1.89% 2.56% 
Benzene 30 0.87% 0.53% 0.77% 0.30% 1.00% 0.87% 
Toluene 5,000 0.01% 0.01% 0.01% <0.01% 0.01% 0.01% 
Ethylbenzene 1,000 <0.01% <0.01% <0.01% <0.01% <0.01% <0.01% 
Xylenes 100 0.68% 0.41% 0.67% 0.14% 0.41% 0.68% 
n-Hexane 700 0.03% 0.03% 0.03% 0.03% 0.11% 0.03% 
Methanol 4,000 <0.01% <0.01% <0.01% <0.01% <0.01% <0.01% 
a EPA Air Toxics Database, Table 1 (EPA 2007a) 
b California EPA chronic REL for no adverse effects 
c Minimum risk level for 1-14-day exposure for no adverse effects set by Agency for Toxic Substances and Disease Registry 
(ATSDR) from Table 2 (EPA 2007a) compared to 24-hour predicted concentration 
d Predictated impacts for Alternative F for benzene, toluene, ethylbenzene, xylenes, and methanol were modeled based on using 
60% emissions control for BTEX, and no control for methanol; other HAP impacts from Alternative F were not modeled and assumed 
to be equal to or less than Alternative A due to the reduction in emissions. Impacts from the WEF generator engine were assumed to 
be similar to Alternative B based on similar engine horsepower rating. 


 







Gasco Final EIS Chapter 4. Environmental Consequences 
4.2 Air Quality 


4-36 


Table 4-31. Summary of Total Carcinogenic HAP Risk for Each Alternative 


Exposure 
Scenario 


Maximum 
Acceptable 


Risk 


Cancer Risk  
Alternative 


A 
(Proposed 


Action) 


Alternative 
B 


(Reduced) 


Alternative 
C  


(Full) 


Alternative 
D  


(No Action) 


Alternative 
E 


(Directional) 


Alternative  
F  


(Agency 
Preferred)


a
 


MLE 1.0 × 10-4 8.7 × 10-07 6.4 × 10-07 1.0 × 10-06 2.4 × 10-07 7.4 × 10-07 8.7 × 10-07 


MEI 1.0 × 10-4 5.9 × 10-06 4.3 × 10-06 6.9 × 10-06 1.7 × 10-06 5.0 × 10-06 5.9 × 10-06 
MLE = most likely exposure 
MEI = maximally exposed individual 
a Predictated impacts for Alternative F for benzene, toluene, ethylbenzene, xylenes, and methanol were modeled based on using 60% 
emissions control for BTEX, and no control for methanol; other HAP impacts from Alternative F were not modeled and assumed to be 
equal to or less than Alternative A due to the reduction in emissions. Impacts from the WEF generator engine were assumed to be 
similar to Alternative B based on similar engine horsepower rating. 


4.2.2 FAR-FIELD AIR QUALITY 


The far-field air quality analysis focused upon project-related and cumulative impacts that could 
occur within areas of special concern (i.e., federally designated Class I areas) as well as sensitive 
Class II areas. The Far-Field Air Quality Technical Support Document (Appendix I) presents a 
complete description of the modeling protocol and modeling results. Table 4-32 and Table 4-33 
present the areas of special concern and the associated high elevation lakes evaluated for the far-
field analysis. Figure 4-2 presents a map of the Class I and II areas and analysis domain.  


Table 4-32. Class I and Sensitive Class II
a
 Areas 


Sensitive Area Federal Land Manager PSD Designation 
Arches NP NPS I 
Black Canyon of the Gunnison  FS I 
Canyonlands NP NPS I 
Capitol Reef NP NPS I 
Flat Tops WA FS I 
La Garita WA FS I 
Maroon Bells-Snowmass WA FS I 
Weminuche WA FS I 
West Elk WA FS I 
Colorado NM NPS II 
Dinosaur NM NPS II 
Flaming Gorge NRA NPS II 
High Uintas WA FS II 
Ouray NWR FWS II 
Ragged WA FS II 


a Class II areas included as a courtesy to federal land managers (FLMs). 
NPS = National Park Service 
FS = Forest Service 
FWS = Fish and Wildlife Service 
NP = National Park 


WA = Wilderness Area 
NM = National Monument 
NWR = National Wildlife Refuge 
NRA = National Recreation Area 
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Table 4-33. Sensitive Lakes 


Location Sensitive Lake 


Flat Tops Wilderness Area (WA) Ned Wilson 
Flat Tops WA Upper Ned Wilson 
High Uintas WA Dean 
High Uintas WA Pine Island 
Maroon Bells WA Moon 
Raggeds WA Deep Creek #1 
West Elk WA S. Golden 
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Figure 4-2. Class I and Sensitive Class II areas within analysis area. 


 


To assess potential far-field impacts, the CALPUFF set of dispersion models were applied. The 
CALPUFF set of models (CALMET, CALPUFF, CALPOST, and associated utilities) were 
designed specifically to assess ambient air quality impacts at significant distances from the 
source and therefore long pollutant travel times. The predicted pollutant concentrations were 
compared to the NAAQS and, for informational purposes only, the PSD Class I and II 
increments. In addition, the predicted concentration and deposition results were processed to 
evaluate potential visibility and acid deposition impacts for comparison with the Federal Land 
Manager (FLM) Limits of Acceptable Change (LAC). The analysis was performed utilizing 
three years of CALMET derived meteorological data (2001–2003).  
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The analysis applied estimated emission rates for production activities assuming full 
development of each alternative plus emissions that would occur as a result of peak year well 
development activities. Throughout this analysis, all comparisons with PSD increments are 
intended only to evaluate a level of concern and do not represent a regulatory PSD increment 
consumption analysis. PSD increment consumption analyses are applied to large industrial 
sources and are solely the responsibility of the State of Utah with EPA oversight. 


4.2.2.1 AMBIENT AIR QUALITY IMPACTS 
Significance criteria for potential criteria pollutant impacts include the NAAQS. Utah has 
adopted the NAAQS as the standard for the State.  


Predicted far-field maximum pollutant concentrations that could occur as a result of the 
implementation of each alternative are summarized in Tables 4-27 through 4-36 and compared 
with Class I PSD Increments, Class II PSD Increments, and the NAAQS for years 2001–2003. 
As demonstrated, increases in pollutant concentrations are predicted to occur at levels below the 
ambient standards. 


4.2.2.1.1 CLASS I AREAS 


Table 4-34, Table 4-35, Table 4-36, Table 4-37, Table 4-38, and Table 4-39 show the maximum 
pollutant concentrations for modeled years (2001–2003) at Class I areas under each alternative. 


4.2.2.1.2 CLASS II AREAS 


Table 4-40, Table 4-41, Table 4-42, Table 4-43, Table 4-44, Table 4-45 show the maximum 
pollutant concentrations for modeled years (2001–2003) at Class II areas under each alternative. 
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Table 4-34. Alternative A (Proposed Action) Maximum Pollutant Concentrations for Modeled Years (2001–2003) at Class I 


Areas (micrograms per cubic meter) 
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PM2.5 
24-hour1 N/A 0.101 0.06 0.14 0.098 0.07 0.021 0.051 0.018 0.051 


Annual N/A 8.14 × 10-03 2.46 × 10-03 4.37 × 10-03 1.49 × 10-03 4.25 × 10-03 8.39 × 10-04 2.25 × 10-03 7.02 × 10-04 2.08 × 10-03 


PM10 24-hour 8 0.99 0.56 1.39 0.96 0.74 0.21 0.51 0.18 0.52 


NO2 Annual 2.5 6.48 × 10-03 1.05 × 10-03 3.90 × 10-03 1.13 × 10-03 1.59 × 10-03 1.98 × 10-04 7.91 × 10-04 1.80 × 10-04 7.42 × 10-04 


SO2 


3-hour 25 0.01 2.96 × 10-03 8.29 × 10-03 4.25 × 10-03 3.24 × 10-03 1.59 × 10-03 2.78 × 10-03 1.60 × 10-03 2.36 × 10-03 


24-hour 5 2.60 × 10-03 1.00 × 10-03 3.05 × 10-03 1.95 × 10-03 9.62 × 10-04 4.38 × 10-04 6.51 × 10-04 3.67 × 10-04 6.83 × 10-04 


Annual 2 1.74 × 10-04 4.19 × 10-05 9.70 × 10-05 3.09 × 10-05 7.80 × 10-05 1.40 × 10-05 3.81 × 10-05 1.22 × 10-05 3.42 × 10-05 
1 Represents the modeled “eighth maximum” concentration. 
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Table 4-35. Alternative B Maximum Pollutant Concentrations for Modeled Years (2001–2003) at Class I Areas (micrograms 


per cubic meter) 
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PM2.5 
24-hour1 N/A 0.049 0.027 0.07 0.047 0.033 0.010 0.0238 0.008 0.0237 


Annual N/A 3.92 × 10-03 1.20 × 10-03 2.12 × 10-03 7.23 × 10-04 2.05 × 10-03 4.06 × 10-04 1.09 × 10-03 3.40 × 10-04 1.01 × 10-03 


PM10 24-hour 8 0.459 0.460 0.65 0.45 0.34 0.10 0.15 0.08 0.24 


NO2 Annual 2.5 4.87 × 10-03 7.87 × 10-04 2.88 × 10-03 8.42 × 10-04 1.23 × 10-03 1.50 × 10-04 6.10 × 10-04 1.36 × 10-04 5.74 × 10-04 


SO2 


3-hour 25 9.81 × 10-03 2.39 × 10-03 6.09 × 10-03 3.31 × 10-03 2.54 × 10-03 1.31 × 10-03 2.27 × 10-03 8.95 × 10-04 1.90 × 10-03 


24-hour 5 2.03 × 10-03 8.46 × 10-04 2.41 × 10-03 1.54 × 10-03 7.65 × 10-04 3.58 × 10-04 5.23 × 10-04 2.95 × 10-04 5.42 × 10-04 


Annual 2 1.36 × 10-04 3.34 × 10-05 7.46 × 10-05 2.41 × 10-05 6.28 × 10-05 1.12 × 10-05 3.07 × 10-05 9.69 × 10-06 2.73 × 10-05 
1 Represents the modeled “eighth maximum” concentration. 


N/A = not applicable 
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Table 4-36. Alternative C Maximum Pollutant Concentrations for Modeled Years (2001–2003) at Class I Areas (micrograms 


per cubic meter) 
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PM2.5 
24-hour1 N/A 0.117 0.06 0.16 0.113 0.08 0.025 0.059 0.021 0.059 


Annual N/A 8.88 × 10-03 2.86 × 10-03 5.06 × 10-03 1.73 × 10-03 4.71 × 10-03 9.73 × 10-04 2.61 × 10-03 8.14 × 10-04 2.41 × 10-03 


PM10 24-hour 8 1.14 0.64 1.62 1.11 0.86 0.24 0.59 0.21 0.60 


NO2 Annual 2.5 7.36 × 10-03 1.18 × 10-03 4.30 × 10-03 1.26 × 10-03 1.77 × 10-03 2.17 × 10-04 8.83 × 10-04 2.02 × 10-04 8.39 × 10-04 


SO2 


3-hour 25 0.01 3.31 × 10-03 9.13 × 10-03 4.65 × 10-03 3.54 × 10-03 1.81 × 10-03 3.10 × 10-03 1.80 × 10-03 2.61 × 10-03 


24-hour 5 2.84 × 10-03 1.14 × 10-03 3.43 × 10-03 2.14 × 10-03 1.05 × 10-03 4.99 × 10-04 7.13 × 10-04 4.08 × 10-04 7.61 × 10-04 


Annual 2 1.92 × 10-04 4.56 × 10-05 1.04 × 10-04 3.37 × 10-05 8.49 × 10-05 1.52 × 10-05 4.16 × 10-05 1.33 × 10-05 3.74 × 10-05 
1 Represents the modeled “eighth maximum” concentration. 


N/A = not applicable 
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Table 4-37. Alternative D (No Action) Maximum Pollutant Concentrations for Modeled Years (2001–2003) at Class I Areas 


(micrograms per cubic meter) 
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PM2.5 
24-hour1 N/A 1.03 × 10-02 3.78 × 10-03 1.11 × 10-02 1.09 × 10-02 7.21 × 10-03 1.09 × 10-03 5.04 × 10-03 1.74 × 10-03 5.01 × 10-03 


Annual N/A 5.42 × 10-03 1.06 × 10-03 2.98 × 10-03 1.54 × 10-03 9.30 × 10-04 7.63 × 10-04 1.26 × 10-03 7.50 × 10-04 1.07 × 10-03 


PM10 24-hour 8 7.65 × 10-02 2.64 × 10-02 7.76 × 10-02 7.38 × 10-02 5.43 × 10-02 7.12 × 10-03 3.92 × 10-02 1.46 × 10-02 4.01 × 10-02 


NO2 Annual 2.5 1.95 × 10-03 3.23 × 10-04 1.16 × 10-03 3.50 × 10-04 5.11 × 10-04 6.09 × 10-05 2.52 × 10-04 5.60 × 10-05 2.42 × 10-04 


SO2 


3-hour 25 7.56 × 10-02 4.20 × 10-02 1.06 × 10-01 4.80 × 10-02 2.77 × 10-02 1.60 × 10-02 2.52 × 10-02 1.21 × 10-02 3.07 × 10-02 


24-hour 5 1.15 × 10-02 6.37 × 10-03 1.64 × 10-02 7.22 × 10-03 3.86 × 10-03 2.47 × 10-03 3.71 × 10-03 1.74 × 10-03 4.37 × 10-03 


Annual 2 7.97 × 10-04 2.78 × 10-04 4.81 × 10-04 1.65 × 10-04 4.47 × 10-04 9.41 × 10-05 2.55 × 10-04 7.84 × 10-05 2.35 × 10-04 
1 Represents the modeled “eighth maximum” concentration. 


N/A = not applicable 
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Table 4-38. Alternative E Maximum Pollutant Concentrations for Modeled Years (2001–2003) at Class I Areas (micrograms 


per cubic meter) 
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PM2.5 
24-hour1 N/A 0.09 0.05 0.12 0.08 0.06 0.018 0.0425 0.015 0.0424 


Annual N/A 6.87 × 10-03 2.08 × 10-03 3.69 × 10-03 1.26 × 10-03 3.59 × 10-03 7.08 × 10-04 1.90 × 10-03 5.92 × 10-04 1.76 × 10-03 


PM10 24-hour 8 0.82 0.46 1.16 0.80 0.62 0.18 0.42 0.15 0.43 


NO2 Annual 2.5 0.008 1.25 × 10-03 4.58 × 10-03 1.33 × 10-03 1.83 × 10-03 2.31 × 10-04 9.27 × 10-04 2.12 × 10-04 8.71 × 10-04 


SO2 


3-hour 25 0.018 4.03 × 10-03 0.011 5.76 × 10-03 4.36 × 10-03 2.16 × 10-03 3.74 × 10-03 2.17 × 10-03 3.32 × 10-03 


24-hour 5 3.57 × 10-03 1.31 × 10-03 4.17 × 10-03 2.61 × 10-03 1.30 × 10-03 5.92 × 10-04 8.79 × 10-04 4.92 × 10-04 9.06 × 10-04 


Annual 2 2.33 × 10-04 5.56 × 10-05 1.30 × 10-04 4.16 × 10-05 1.03 × 10-04 1.87 × 10-05 5.06 × 10-05 1.64 × 10-05 4.54 × 10-05 
1 Represents the modeled “eighth maximum” concentration. 


N/A = not applicable 
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Table 4-39. Alternative F
b
 Maximum Pollutant Concentrations for Modeled Years (2001–2003) at Class I Areas (micrograms 


per cubic meter) 
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PM2.5 
24-hour1 PM2.5 24-hour 1 N/A 0.101 0.06 0.14 0.098 0.07 0.021 0.051 


Annual  Annual N/A 8.14 × 10-03 2.46 × 10-03 4.37 × 10-03 1.49 × 10-03 4.25 × 10-03 8.39 × 10-04 2.25 × 10-03 


PM10 24-hour PM10 24-hour 8 0.99 0.56 1.39 0.96 0.74 0.21 0.51 


NO2 Annual NO2 Annual 2.5 6.48 × 10-03 1.05 × 10-03 3.90 × 10-03 1.13 × 10-03 1.59 × 10-03 1.98 × 10-04 7.91 × 10-04 


SO2 


3-hour SO2 3-hour 25 0.01 2.96 × 10-03 8.29 × 10-03 4.25 × 10-03 3.24 × 10-03 1.59 × 10-03 2.78 × 10-03 


24-hour  24-hour 5 2.60 × 10-03 1.00 × 10-03 3.05 × 10-03 1.95 × 10-03 9.62 × 10-04 4.38 × 10-04 6.51 × 10-04 


Annual  Annual 2 1.74 × 10-04 4.19 × 10-05 9.70 × 10-05 3.09 × 10-05 7.80 × 10-05 1.40 × 10-05 3.81 × 10-05 
1 Represents the modeled “eighth maximum” concentration. 
b Impacts assumed to be equal to or less than Alternative A 


N/A = not applicable 
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Table 4-40. Alternative A (Proposed Action) Maximum Pollutant Concentrations for Modeled Years (2001–2003) at Class II 


Areas (micrograms per cubic meter) 
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PM2.5 
24-hour1 N/A 35 0.56 0.11 0.16 3.50 0.04 0.36 


Annual N/A 15 0.07 6.99 × 10-03 0.01 0.30 2.15 × 10-03 0.01 


PM10 24-hour 30 150 5.89 1.07 1.73 36.7 0.44 3.77 


NO2 Annual 25 100 0.10 4.85 × 10-03 0.01 0.66 6.70 × 10-04 9.29 × 10-03 


SO2 


3-hour 512 1,300 0.03 6.69 × 10-03 6.93 × 10-03 0.27 2.13 × 10-03 0.01 


24-hour 91 365 0.01 1.84 × 10-03 3.29 × 10-03 0.08 6.14 × 10-04 6.31 × 10-03 


Annual 20 80 1.73 × 10-03 1.40 × 10-04 2.96 × 10-04 9.28 × 10-03 3.58 × 10-05 2.45 × 10-04 
1 Represents the modeled “eighth maximum” concentration. 


N/A = not applicable 
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Table 4-41. Alternative B Maximum Pollutant Concentrations for Modeled Years (2001–2003) at Class II Areas (micrograms 


per cubic meter) 
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PM2.5 
24-hour1 N/A 35 0.28 0.05 0.08 1.73 0.02 0.18 


Annual N/A 15 0.04 3.39 × 10-03 0.006 0.15 1.04 × 10-03 0.007 


PM10 24-hour N/A 15 2.75 0.50 0.81 17.1 0.20 1.76 


NO2 Annual 25 100 0.08 3.61 × 10-03 0.009 0.55 5.19 × 10-04 0.007 


SO2 


3-hour 30 150 0.03 5.29 × 10-03 5.62 × 10-03 0.28 1.76 × 10-03 0.01 


24-hour 91 365 0.01 1.45 × 10-03 2.66 × 10-03 0.07 4.92 × 10-04 5.24 × 10-03 


Annual 20 80 1.44 × 10-03 1.11 × 10-04 2.40 × 10-04 8.17 × 10-03 2.88 × 10-05 2.02 × 10-04 
1 Represents the modeled “eighth maximum” concentration. 


N/A = not applicable 
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Table 4-42. Alternative C Maximum Pollutant Concentrations for Modeled Years (2001–2003) at Class II Areas (micrograms 


per cubic meter) 
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PM2.5 
24-hour1 N/A 35 0.61 0.12 0.19 3.03 0.05 0.42 


Annual N/A 15 0.09 8.10 × 10-03 0.19 0.35 2.49 × 10-03 0.02 


PM10 24-hour N/A 15 6.28 1.24 2.00 38.4 0.51 4.37 


NO2 Annual 25 100 0.11 5.41 × 10-03 0.01 0.70 7.50 × 10-04 0.01 


SO2 


3-hour 30 150 0.04 7.39 × 10-03 8.46 × 10-03 0.35 2.17 × 10-03 0.02 


24-hour 91 365 0.01 2.06 × 10-03 3.72 × 10-03 0.09 6.71 × 10-04 7.01 × 10-03 


Annual 20 80 1.86 × 10-03 1.52 × 10-04 3.32 × 10-04 9.33 × 10-03 3.92 × 10-05 2.74 × 10-04 
1 Represents the modeled “eighth maximum” concentration. 


N/A = not applicable 
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Table 4-43. Alternative D (No Action) Maximum Pollutant Concentrations for Modeled Years (2001–2003) at Class II Areas 


(micrograms per cubic meter) 
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PM2.5 
24-hour1 N/A 35 0.07 0.01 0.01 0.36 4.35 × 10-03 0.02 


Annual N/A 15 0.01 2.84 × 10-03 3.15 × 10-03 0.18 8.83 × 10-04 0.01 


PM10 24-hour N/A 15 0.42 0.07 0.09 1.9 0.03 0.12 


NO2 Annual 25 100 0.03 1.48 × 10-03 3.82 × 10-03 0.24 2.17 × 10-04 1.23 × 10-03 


SO2 


3-hour 30 150 0.36 0.07 0.13 2.46 0.03 0.29 


24-hour 91 365 0.06 9.97 × 10-03 0.02 0.47 3.62 × 10-03 0.04 


Annual 20 80 6.45 × 10-03 8.02 × 10-04 1.56 × 10-03 0.04 2.44 × 10-04 1.73 × 10-03 
1 Represents the modeled “eighth maximum” concentration 


N/A = not applicable 
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Table 4-44. Alternative E Maximum Pollutant Concentrations for Modeled Years (2001–2003) at Class II Areas (micrograms 


per cubic meter)  
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PM2.5 
NA N/A 35 0.48 0.09 0.14 2.94 0.04 0.31 


Annual N/A 15 0.06 5.90 × 10-03 0.011 0.25 1.81 × 10-03 0.013 


PM10 24-hour 30 150 4.89 0.89 1.44 30.4 0.36 3.13 


NO2 Annual 25 100 0.11 5.66 × 10-03 0.013 0.70 7.84 × 10-04 0.011 


SO2 


3-hour 512 1300 0.04 9.05 × 10-03 9.27 × 10-03 0.37 2.77 × 10-03 0.02 


24-hour 91 365 0.02 2.58 × 10-03 4.38 × 10-03 0.10 8.34 × 10-04 8.42 × 10-03 


Annual 20 80 2.27 × 10-03 1.87 × 10-04 3.93 × 10-04 0.01 4.78 × 10-05 3.25 × 10-04 
1 Represents the modeled “eighth maximum” concentration. 


N/A = not applicable 
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Table 4-45. Alternative F
b
 Maximum Pollutant Concentrations for Modeled Years (2001–2003) at Class II Areas (micrograms 


per cubic meter) 
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PM2.5 
24-hour1 N/A 35 0.56 0.11 0.16 3.50 0.04 0.36 


Annual N/A 15 0.07 6.99 × 10-03 0.01 0.30 2.15 × 10-03 0.01 


PM10 24-hour 30 150 5.89 1.07 1.73 36.7 0.44 3.77 


NO2 Annual 25 100 0.10 4.85 × 10-03 0.01 0.66 6.70 × 10-04 9.29 × 10-03 


SO2 


3-hour 512 1300 0.03 6.69 × 10-03 6.93 × 10-03 0.27 2.13 × 10-03 0.01 


24-hour 91 365 0.01 1.84 × 10-03 3.29 × 10-03 0.08 6.14 × 10-04 6.31 × 10-03 


Annual 20 80 1.73 × 10-03 1.40 × 10-04 2.96 × 10-04 9.28 × 10-03 3.58 × 10-05 2.45 × 10-04 
1 Represents the modeled “eighth maximum” concentration 
b Impacts assumed to be equal to or less than Alternative A 
N/A = not applicable 
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4.2.2.1.3 SUMMARY OF MAXIMUM IMPACTS 


Table 4-46 and Table 4-47 present the maximum predicted impact of the three years modeled 
(2001–2003) compared to the NAAQS for each alternative.  


Table 4-46. Far-field Maximum Predicted Potential Impact at Class I Areas NAAQS 


Comparison for Each Alternative (micrograms per cubic meter)
1
 


Pollutant Averaging 
Time 


NAAQS 
Standard  
(μg/m3) 


Impact Percentage of NAAQS  
Alternative 


A 
(Proposed 


Action) 


Alternative 
B 


(Reduced) 


Alternative 
C  


(Full) 


Alternative 
D  


(No Action) 


Alternative 
E 


(Directional) 


Alternative  
F  


(Agency 
Preferred)3 


PM2.5 
24-hour2 35 0.41% 0.20% 0.47% 0.03% 0.34% 0.41% 
Annual 15 0.05% 0.03% 0.06% 0.04% 0.05% 0.05% 


PM10 24-hour 150 0.93% 0.43% 1.08% 0.05% 0.77% 0.93% 
NO2 Annual 100 0.01% <0.01% 0.01% <0.01% 0.01% 0.01% 


SO2 
3-hour 1300 <0.01% <0.01% <0.01% 0.01% <0.01% <0.01% 
24-hour 365 <0.01% <0.01% <0.01% <0.01% <0.01% <0.01% 
Annual 80 <0.01% <0.01% <0.01% <0.01% <0.01% <0.01% 


1 All maximum impacts occur at either Arches NP or Canyonlands NP for all alternatives. 
2 Represents the modeled “eighth maximum” concentration. 
3 Impacts assumed to be equal to or less than Alternative A. 


  


Table 4-47. Far-field Maximum Predicted Potential Impact at Class II Areas NAAQS 


Comparison for Each Alternative (micrograms per cubic meter)
1
 


Pollutant Averaging 
Time 


NAAQS 
Standard 
(μg/m3) 


Impact Percentage of NAAQS  
Alternative 


A 
(Proposed 


Action) 


Alternative 
B 


(Reduced) 


Alternative 
C  


(Full) 


Alternative 
D  


(No 
Action) 


Alternative  
E 


(Directional) 


Alternative  
F  


(Agency 
Preferred)3 


PM2.5 
24-hour 2 35 10.0% 4.94% 8.67% 1.03% 8.40% 10.0% 
Annual 15 1.99% 0.97% 2.31% 1.19% 1.68% 1.99% 


PM10 24-hour 150 24.4% 11.4% 25.6% 1.24% 20.3% 24.4% 
NO2 Annual 100 0.66% 0.55% 0.70% 0.24% 0.70% 0.66% 


SO2 
3-hour 1300 0.02% 0.02% 0.03% 0.19% 0.03% 0.02% 
24-hour 365 0.02% 0.02% 0.02% 0.13% 0.03% 0.02% 
Annual 80 0.01% 0.01% 0.01% 0.05% 0.01% 0.01% 


1 All maximum impacts occur at Ouray NWR though not in the same year, except for Alternative E where the NO2 maximum occurs at 
Flaming Gorge NRA 
2 Represents the modeled “eighth maximum” concentration 
3 Impacts assumed to be equal to or less than Alternative A 
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4.2.2.2 VISIBILITY IMPAIRMENT 
The visibility assessment methodology utilized for this analysis utilized the BLM-suggested 
method for performing visibility impact assessments. This method involved a first level 
screening analysis for visibility following the recommendations in the Federal Land Managers’ 
Air Quality Related Values Workgroup (FLAG 2000) guidance document. If the seasonal 
screening analysis indicated that predicted changes in visibility exceeded the 1.0 deciview (dV) 
LAC on more than one day per year at any mandatory federal PSD Class I area, a daily refined 
analysis was conducted based on hourly IMPROVE optical monitoring data measured at 
Canyonlands National Park for 1987 through 2004. 


The screening results for each alternative are presented in Table 4-48, Table 4-49, Table 4-50, 
Table 4-51, Table 4-52, and Table 4-53. Because there were no changes in visibility that 
exceeded 1.0 deciview LAC on more than one day per year at any Class I area, a refined analysis 
was not performed for any of the alternatives. 


Table 4-48. Alternative A (Proposed Action) Screening Visibility Impacts 


Area of Special 
Concern 


2001 2002 2003 
Days 


Δ dV >1.0 
Max  
Δ dV 


Days 
Δ dV >1.0 


Max  
Δ dV 


Days 
Δ dV >1.0 


Max  
Δ dV 


Arches NP (I) 0 0.692 0 0.724 0 0.824 
Black Canyon of the 
Gunnison WA (I) 0 0.255 0 0.459 0 0.28 


Canyonlands NP (I) 0 0.699 1 1.055 0 0.724 
Capitol Reef NP (I) 0 0.89 0 0.559 0 0.339 
Flat Tops WA (I) 0 0.412 0 0.375 0 0.44 
La Garita WA (I) 0 0.06 0 0.203 0 0.096 
Maroon Bells-Snowmass 
WA (I) 0 0.183 0 0.289 0 0.283 


Weminuche WA (I) 0 0.18 0 0.337 0 0.232 
West Elk WA (I) 0 0.102 0 0.158 0 0.116 
Dinosaur NM (II) 57 3.191 45 3.877 45 3.697 
Colorado NM (II) 0 0.494 0 0.736 0 0.78 
Flaming Gorge NRA (II) 0 0.863 10 1.698 2 1.175 
Ouray NWR (II) 186 8.266 173 12.889 139 11.648 
Ragged WA (II) 0 0.139 0 0.287 0 0.274 
High Uintas WA (II) 0 0.45 13 3.198 4 1.728 
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Table 4-49. Alternative B Screening Visibility Impacts 


Area of Special 
Concern 


2001 2002 2003 
Days 


Δ dV >1.0 
Max  
Δ dV 


Days 
Δ dV >1.0 


Max  
Δ dV 


Days 
Δ dV >1.0 


Max Δ dV 


Arches NP (I) 0 0.439 0 0.453 0 0.52 
Black Canyon of the 
Gunnison WA (I) 0 0.153 0 0.295 0 0.186 


Canyonlands NP (I) 0 0.437 0 0.661 0 0.47 
Capitol Reef NP (I) 0 0.583 0 0.376 0 0.214 
Flat Tops WA (I) 0 0.263 0 0.25 0 0.294 
La Garita WA (I) 0 0.036 0 0.133 0 0.064 
Maroon Bells-Snowmass 
WA (I) 0 0.113 0 0.191 0 0.179 


Weminuche WA (I) 0 0.067 0 0.104 0 0.077 
West Elk WA (I) 0 0.109 0 0.229 0 0.147 
Dinosaur NM (II) 26 2.126 17 2.756 15 2.483 
Colorado NM (II) 0 0.315 0 0.467 0 0.518 
Flaming Gorge NRA (II) 0 0.556 2 1.171 0 0.798 
Ouray NWR (II) 111 5.728 112 9.68 91 8.9 
Ragged WA (II) 0 0.093 0 0.19 0 0.173 
High Uintas WA (II) 0 0.286 8 2.26 2 1.252 
 


Table 4-50. Alternative C Screening Visibility Impacts 


Area of Special 
Concern 


2001 2002 2003 
Days 


Δ dV >1.0 
Max  
Δ dV 


Days 
Δ dV >1.0 


Max  
Δ dV 


Days 
Δ dV >1.0 


Max  
Δ dV 


Arches NP (I) 0 0.798 0 0.848 0 0.914 
Black Canyon of the 
Gunnison WA (I) 0 0.299 0 0.549 0 0.332 


Canyonlands NP (I) 0 0.805 1 1.249 0 0.835 
Capitol Reef NP (I) 1 1.034 0 0.658 0 0.4 
Flat Tops WA (I) 0 0.483 0 0.434 0 0.512 
La Garita WA (I) 0 0.07 0 0.241 0 0.114 
Maroon Bells-Snowmass 
WA (I) 0 0.215 0 0.339 0 0.33 


Weminuche WA (I) 0 0.21 0 0.187 0 0.136 
West Elk WA (I) 0 0.213 0 0.408 0 0.27 
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Table 4-50. Alternative C Screening Visibility Impacts 


Area of Special 
Concern 


2001 2002 2003 
Days 


Δ dV >1.0 
Max  
Δ dV 


Days 
Δ dV >1.0 


Max  
Δ dV 


Days 
Δ dV >1.0 


Max  
Δ dV 


Dinosaur NM (II) 82 3.732 59 4.519 56 4.15 
Colorado NM (II) 0 0.576 0 0.866 0 0.924 
Flaming Gorge NRA (II) 1 1.01 11 1.984 3 1.368 
Ouray NWR (II) 202 9.607 189 14.307 147 13.03 
Ragged WA (II) 0 0.161 0 0.337 0 0.32 
High Uintas WA (II) 0 0.538 17 3.724 4 2.043 
 


Table 4-51. Alternative D (No Action) Screening Visibility Impacts 


Area of Special 
Concern 


2001 2002 2003 
Days 


Δ dV >1.0 
Max  
Δ dV 


Days 
Δ dV >1.0 


Max  
Δ dV 


Days 
Δ dV >1.0 


Max  
Δ dV 


Arches NP (I) 0 0.179 0 0.202 0 0.215 
Black Canyon of the 
Gunnison WA (I) 0 0.06 0 0.122 0 0.079 


Canyonlands NP (I) 0 0.181 0 0.264 0 0.191 
Capitol Reef NP (I) 0 0.244 0 0.149 0 0.091 
Flat Tops WA (I) 0 0.105 0 0.101 0 0.123 
La Garita WA (I) 0 0.014 0 0.055 0 0.026 
Maroon Bells-Snowmass 
WA (I) 0 0.045 0 0.076 0 0.072 


Weminuche WA (I) 0 0.029 0 0.043 0 0.032 
West Elk WA (I) 0 0.043 0 0.102 0 0.059 
Dinosaur NM (II) 0 0.863 1 1.235 1 1.036 
Colorado NM (II) 0 0.127 0 0.196 0 0.227 
Flaming Gorge NRA (II) 0 0.227 0 0.519 0 0.336 
Ouray NWR (II) 34 2.707 36 4.941 31 4.377 
Ragged WA (II) 0 0.038 0 0.075 0 0.07 
High Uintas WA (II) 0 0.115 0 0.998 0 0.544 
 


Table 4-52. Alternative E Screening Visibility Impacts 


Area of Special 
Concern 


2001 2002 2003 
Days 


Δ dV >1.0 
Max  
Δ dV 


Days 
Δ dV >1.0 


Max  
Δ dV 


Days 
Δ dV >1.0 


Max  
Δ dV 


Arches NP (I) 0 0.716 0 0.75 0 0.849 
Black Canyon of the 
Gunnison WA (I) 0 0.254 0 0.458 0 0.294 


Canyonlands NP (I) 0 0.718 1 1.059 0 0.752 
Capitol Reef NP (I) 0 0.916 0 0.552 0 0.354 
Flat Tops WA (I) 0 0.42 0 0.393 0 0.459 
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Table 4-52. Alternative E Screening Visibility Impacts 


Area of Special 
Concern 


2001 2002 2003 
Days 


Δ dV >1.0 
Max  
Δ dV 


Days 
Δ dV >1.0 


Max  
Δ dV 


Days 
Δ dV >1.0 


Max  
Δ dV 


La Garita WA (I) 0 0.06 0 0.209 0 0.101 
Maroon Bells-Snowmass 
WA (I) 0 0.186 0 0.292 0 0.289 


Weminuche WA (I) 0 0.179 0 0.342 0 0.237 
West Elk WA (I) 0 0.107 0 0.163 0 0.122 
Dinosaur NM (II) 53 3.133 42 3.954 42 3.635 
Colorado NM (II) 0 0.505 0 0.752 0 0.813 
Flaming Gorge NRA (II) 0 0.871 10 1.791 3 1.24 
Ouray NWR (II) 170 3.311 162 12.56 130 11.455 
Ragged WA (II) 0 0.144 0 0.291 0 0.281 
High Uintas WA (II) 0 0.442 13 3.295 4 1.798 
 


Table 4-53. Alternative F
1
 Screening Visibility Impacts 


Area of Special 
Concern 


2001 2002 2003 
Days 


Δ dV >1.0 
Max  
Δ dV 


Days 
Δ dV >1.0 


Max  
Δ dV 


Days 
Δ dV >1.0 


Max  
Δ dV 


Arches NP (I) 0 0.692 0 0.724 0 0.824 
Black Canyon of the 
Gunnison WA (I) 0 0.255 0 0.459 0 0.28 


Canyonlands NP (I) 0 0.699 1 1.055 0 0.724 
Capitol Reef NP (I) 0 0.89 0 0.559 0 0.339 
Flat Tops WA (I) 0 0.412 0 0.375 0 0.44 
La Garita WA (I) 0 0.06 0 0.203 0 0.096 
Maroon Bells-Snowmass 
WA (I) 0 0.183 0 0.289 0 0.283 


Weminuche WA (I) 0 0.18 0 0.337 0 0.232 
West Elk WA (I) 0 0.102 0 0.158 0 0.116 
Dinosaur NM (II) 57 3.191 45 3.877 45 3.697 
Colorado NM (II) 0 0.494 0 0.736 0 0.78 
Flaming Gorge NRA (II) 0 0.863 10 1.698 2 1.175 
Ouray NWR (II) 186 8.266 173 12.889 139 11.648 
Ragged WA (II) 0 0.139 0 0.287 0 0.274 
High Uintas WA (II) 0 0.45 13 3.198 4 1.728 
1 Impacts assumed to be equal to or less than Alternative A. 
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4.2.2.3 TERRESTRIAL ACID DEPOSITION 
Annual terrestrial deposition impacts were predicted for dry and wet nitrogen (N) and sulfur (S) 
chemical species using the CALPUFF multiple-resistance routine for predicting dry deposition 
and the empirical scavenging coefficient approach for wet deposition. Dry and wet deposition 
fluxes of gaseous and particulate N and S species were processed through POSTUTIL and 
CALPOST to obtain total (wet + dry) N and S deposition reported as the rate of material 
deposited on an area (micrograms per square meter per second, µg/(m2 sec)). Table 4-54, Table 
4-55, Table 4-56, Table 4-57, Table 4-58, Table 4-59 present the maximum predicted deposition 
results of the three years modeled under each of the alternatives. 


The annual terrestrial deposition impacts predicted for dry and wet nitrogen (N) and sulfur (S) 
chemical species were compared to the FLAG deposition analysis thresholds (DAT) for Class 1 
areas of 0.005 kg/ha/yr (FLAG 2010). There were no predicated impacts above the N or S DAT 
at any Class I area for any of the Alternatives analyzed.  


Table 4-54. Alternative A (Proposed Action) Far-field Maximum Predicted Potential 


Impacts Nitrogen and Sulfur Deposition  


Area of Special 
Concern 


 (Class I Areas) 


Max 
N Dep 


(kg/ha/yr) 


Max 
S Dep 


(kg/ha/yr) 


Area of Special 
Concern 


(Class II Areas) 


Max 
N Dep 


(kg/ha/yr) 


Max 
S Dep 


(kg/ha/yr) 
Arches NP 2.02 × 10-03 6.44 × 10-05 Dinosaur NM 2.03 × 10-02 5.79 × 10-04 
Black Canyon of the 
Gunnison WA 9.45 × 10-04 2.91 × 10-05 Colorado NM 2.52 × 10-03 8.01 × 10-05 


Canyonlands NP 1.18 × 10-03 3.80 × 10-05 Flaming Gorge 
NRA  5.17 × 10-03 1.71 × 10-04 


Capitol Reef NP 6.19 × 10-04 1.62 × 10-05 Ouray NWR 7.60 × 10-02 1.81 × 10-03 
Flat Tops WA 1.94 × 10-03 5.94 × 10-05 Ragged WA 7.88 × 10-04 2.49 × 10-05 
La Garita WA 3.67 × 10-04 1.15 × 10-05 High Uintas WA 2.40 × 10-03 8.12 × 10-05 
Maroon Bells-
Snowmass WA 8.88 × 10-04 2.79 × 10-05    


Weminuche WA 3.64 × 10-04 1.10 × 10-05    
West Elk WA 7.91 × 10-04 2.47 × 10-05    
NP = National Park 
WA = Wilderness Area 
NM = National Monument 


NWR = National Wildlife Refuge 
NRA = National Recreation Area 
Dep = deposition 
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Table 4-55. Alternative B Far-field Maximum Predicted Potential Impacts Nitrogen and 


Sulfur Deposition  


Area of Special 
Concern 


 (Class I Areas) 


Max 
N Dep 


(kg/ha/yr) 


Max 
S Dep 


(kg/ha/yr) 


Area of Special 
Concern 


(Class II Areas) 


Max 
N Dep 


(kg/ha/yr) 


Max 
S Dep 


(kg/ha/yr) 


Arches NP 1.45 × 10-03 5.00 × 10-05 Dinosaur NM 1.61 × 10-02 4.60 × 10-04 
Black Canyon of the 
Gunnison WA  7.26 × 10-04 2.22 × 10-05 Colorado NM 1.91 × 10-03 6.13 × 10-05 


Canyonlands NP  8.97 × 10-04 2.86 × 10-05 Flaming Gorge 
NRA  4.04 × 10-03 1.33 × 10-04 


Capitol Reef NP  4.82 × 10-04 1.25 × 10-05 Ouray NWR 6.32 × 10-02 1.53 × 10-03 
Flat Tops WA  1.51 × 10-03 4.60 × 10-05 Ragged WA 6.09 × 10-04 1.91 × 10-05 
La Garita WA  2.84 × 10-04 8.87 × 10-06 High Uintas WA 1.86 × 10-03 6.66 × 10-05 
Maroon Bells-
Snowmass WA  6.83 × 10-04 2.13 × 10-05    


Weminuche WA  2.79 × 10-04 8.46 × 10-06    
West Elk WA  6.14 × 10-04 1.90 × 10-05    
NP = National Park 
WA = Wilderness Area 
NM = National Monument 


NWR = National Wildlife Refuge 
NRA = National Recreation Area 


 


Table 4-56. Alternative C Far-field Maximum Predicted Potential Impacts Nitrogen and 


Sulfur Deposition 


Area of Special 
Concern 


 (Class I Areas) 


Max 
N Dep 


(kg/ha/yr) 


Max 
S Dep 


(kg/ha/yr) 


Area of Special 
Concern 


(Class II Areas) 


Max 
N Dep 


(kg/ha/yr) 


Max 
S Dep 


(kg/ha/yr) 
Arches NP 2.21 × 10-03 1.21 × 10-04 Dinosaur NM 2.30 × 10-02 9.96 × 10-04 
Black Canyon of the 
Gunnison WA 1.09 × 10-03 6.35 × 10-05 Colorado NM 2.88 × 10-03 1.50 × 10-04 


Canyonlands NP 1.34 × 10-03 7.35 × 10-05 Flaming Gorge 
NRA 6.01 × 10-03 2.93 × 10-04 


Capitol Reef NP 7.14 × 10-04 3.90 × 10-05 Ouray NWR 8.25 × 10-02 2.94 × 10-03 
Flat Tops WA 2.25 × 10-03 1.41 × 10-04 Ragged WA 9.20 × 10-04 5.47 × 10-05 
La Garita WA 4.24 × 10-04 2.59 × 10-05 High Uintas WA 2.73 × 10-03 1.53 × 10-04 
Maroon Bells-
Snowmass WA 1.02 × 10-03 6.30 × 10-05    


Weminuche WA 4.21 × 10-04 2.56 × 10-05    
West Elk WA 9.14 × 10-04 5.65 × 10-05    
NP = National Park 
WA = Wilderness Area 
NM = National Monument 


NWR = National Wildlife Refuge 
NRA = National Recreation Area 
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Table 4-57. Alternative D (No Action) Far-field Maximum Predicted Potential Impacts 


Nitrogen and Sulfur Deposition  


Area of Special 
Concern 


 (Class I Areas) 


Max 
N Dep 


(kg/ha/yr) 


Max 
S Dep 


(kg/ha/yr) 


Area of Special 
Concern 


(Class II Areas) 


Max 
N Dep 


(kg/ha/yr) 


Max 
S Dep 


(kg/ha/yr) 
Arches NP 7.12 × 10-04 2.92 × 10-05 Dinosaur NM  7.54 × 10-03 2.65 × 10-04 
Black Canyon of the 
Gunnison WA 3.53 × 10-04 1.29 × 10-05 Colorado NM  9.37 × 10-04 3.59 × 10-05 


Canyonlands NP 4.22 × 10-04 1.67 × 10-05 Flaming Gorge 
NRA  1.98 × 10-03 8.00 × 10-05 


Capitol Reef NP 2.36 × 10-04 7.25 × 10-06 Ouray NWR  2.88 × 10-02 8.53 × 10-04 
Flat Tops WA 7.48 × 10-04 2.69 × 10-05 Ragged WA  3.05 × 10-04 1.12 × 10-05 
La Garita WA 1.39 × 10-04 5.16 × 10-06 High Uintas WA  8.97 × 10-04 3.85 × 10-05 
Maroon Bells-Snowmass 
WA 3.36 × 10-04 1.25 × 10-05    


Weminuche WA 1.41 × 10-04 4.86 × 10-06    
West Elk WA 2.99 × 10-04 1.11 × 10-05    
NP = National Park 
WA = Wilderness Area 
NM = National Monument 
 


NWR = National Wildlife Refuge 
NRA = National Recreation Area 


Table 4-58. Alternative E Far-field Maximum Predicted Potential Impacts Nitrogen and 


Sulfur Deposition  


Area of Special Concern 
Class I Areas 


Max 
N Dep 


(kg/ha/yr) 


Max 
S Dep 


(kg/ha/yr) 


Area of Special 
Concern 


Class II Areas 


Max 
N Dep 


(kg/ha/yr) 


Max 
S Dep 


(kg/ha/yr) 
Arches NP  8.82 × 10-04 8.86 × 10-05 Dinosaur NM  9.39 × 10-03 7.53 × 10-04 
Black Canyon of the 
Gunnison WA  4.33 × 10-04 3.81 × 10-05 Colorado NM  1.15 × 10-03 1.05 × 10-04 


Canyonlands NP  5.36 × 10-04 5.01 × 10-05 Flaming Gorge 
NRA  2.37 × 10-03 2.23 × 10-04 


Capitol Reef NP  2.84 × 10-04 2.10 × 10-05 Ouray NWR  3.38 × 10-02 2.23 × 10-03 
Flat Tops WA  8.92 × 10-04 7.74 × 10-05 Ragged WA  3.65 × 10-04 3.26 × 10-05 
La Garita WA  1.69 × 10-04 1.52 × 10-05 High Uintas WA  1.06 × 10-03 1.08 × 10-04 
Maroon Bells-Snowmass WA  4.06 × 10-04 3.67 × 10-05    
Weminuche WA  1.70 × 10-04 1.44 × 10-05    
West Elk WA  3.64 × 10-04 3.22 × 10-05    
NP = National Park 
WA = Wilderness Area 
NM = National Monument 


NWR = National Wildlife Refuge 
NRA = National Recreation Area 
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Table 4-59. Alternative F 
1
 Far-field Maximum Predicted Potential Impacts Nitrogen and 


Sulfur Deposition  


Area of Special 
Concern 


Class I Areas 


Max 
N Dep 


(kg/ha/yr) 


Max 
S Dep 


(kg/ha/yr) 


Area of Special 
Concern 


Class II Areas 


Max 
N Dep 


(kg/ha/yr) 


Max 
S Dep 


(kg/ha/yr) 
Arches NP 2.02 × 10-03 6.44 × 10-05 Dinosaur NM 2.03 × 10-02 5.79 × 10-04 
Black Canyon of the 
Gunnison WA 9.45 × 10-04 2.91 × 10-05 Colorado NM 2.52 × 10-03 8.01 × 10-05 


Canyonlands NP 1.18 × 10-03 3.80 × 10-05 Flaming Gorge NRA  5.17 × 10-03 1.71 × 10-04 
Capitol Reef NP 6.19 × 10-04 1.62 × 10-05 Ouray NWR 7.60 × 10-02 1.81 × 10-03 
Flat Tops WA 1.94 × 10-03 5.94 × 10-05 Ragged WA 7.88 × 10-04 2.49 × 10-05 
La Garita WA 3.67 × 10-04 1.15 × 10-05 High Uintas WA 2.40 × 10-03 8.12 × 10-05 
Maroon Bells-
Snowmass WA 8.88 × 10-04 2.79 × 10-05    


Weminuche WA 3.64 × 10-04 1.10 × 10-05    
West Elk WA 7.91 × 10-04 2.47 × 10-05    
NP = National Park 
WA = Wilderness Area 
NM = National Monument 


NWR = National Wildlife Refuge 
NRA = National Recreation Area\ 
1Assumed to be equal to or less than Alternative A 
 


4.2.2.4 AQUATIC ACID DEPOSITION 
Potential acid neutralization capacity (ANC) impacts were calculated by applying the screening 
methodology prescribed by the USFS (2000). Table 4-60, Table 4-61, Table 4-62, Table 4-63, Table 
4-64, and Table 4-65 present the maximum predicted impact of the three years modeled. Predicted 
impacts at all lakes are less than one micro equivalent per liter (μeq/l; for extremely sensitive lakes) 
or a 10% change in ANC. 
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Table 4-60. Alternative A (Proposed Action) Far-field Maximum Predicted Potential Impacts Acid Neutralization Capacity 
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Ned 
Wilson 38.5 1.02 9 1.72 × 10-03 5.24 × 10-05 2,236 1.23 × 10-05 3.27 × 10-07 0.45 0.01 0.020% 


Upper 
Ned 
Wilson 


12.8 1.02 3 1.72 × 10-03 5.24 × 10-05 271 1.23 × 10-05 3.27 × 10-07 0.16 0.01 0.061% 


Moon 51.5 1.02 251 7.70 × 10-04 2.36 × 10-05 8.83 × 10+04 5.50 × 10-06 1.47 × 10-07 5.92 0.11 0.007% 
Deep 
Creek1 44.3 1.02 360 7.34 × 10-04 2.32 × 10-05 1.09 × 10+05 5.24 × 10-06 1.45 × 10-07 8.37 0.19 0.008% 


South 
Golden 111 1.02 112 6.33 × 10-04 2.01 × 10-05 8.50 × 10+04 4.52 × 10-06 1.26 × 10-07 2.25 0.02 0.003% 


Dean 57.3 1.02 117 1.00 × 10-03 3.07 × 10-05 4.58 × 10+04 7.15 × 10-06 1.92 × 10-07 3.59 0.06 0.008% 
Pine 
Island 95.6 1.02 192 9.06 × 10-04 2.82 × 10-05 1.25 × 10+05 6.47 × 10-06 1.76 × 10-07 5.41 0.06 0.004% 


1 For lakes with existing ANC levels less than 25 microequivalents per liter (μeq/l), a LAC of no greater than one μeq/l is applied. For lakes with existing ANC levels greater than 25 μeq/l, 
the LAC is no greater than a 10% change in the background ANC. 
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Table 4-61. Alternative B Far-field Maximum Predicted Potential Impacts Acid Neutralization Capacity  
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Ned 
Wilson 38.5 1.02 9 1.33 × 10-03 4.04 × 10-05 2,236 9.54 × 10-06 2.52 × 10-07 0.35 0.01 0.015% 


Upper 
Ned 
Wilson 


12.8 1.02 3 1.33 × 10-03 4.04 × 10-05 271 9.54 × 10-06 2.52 × 10-07 0.13 0.01 0.047% 


Moon 51.5 1.02 251 5.96 × 10-04 1.81 × 10-05 8.83 × 10+04 4.26 × 10-06 1.13 × 10-07 4.54 0.09 0.005% 
Deep 
Creek1 44.3 1.02 360 5.66 × 10-04 1.79 × 10-05 1.09 × 10+05 4.04 × 10-06 1.12 × 10-07 6.44 0.15 0.006% 


South 
Golden 111 1.02 112 4.91 × 10-04 1.55 × 10-05 8.50 × 10+04 3.51 × 10-06 9.69 × 10-08 1.74 0.02 0.002% 


Dean 57.3 1.02 117 7.98 × 10-04 2.42 × 10-05 4.58 × 10+04 5.70 × 10-06 1.51 × 10-07 2.84 0.05 0.006% 
Pine 
Island 95.6 1.02 192 7.26 × 10-04 2.23 × 10-05 1.25 × 10+05 5.19 × 10-06 1.40 × 10-07 4.29 0.04 0.003% 


1 For lakes with existing ANC levels less than 25 microequivalents per liter (μeq/l), a LAC of no greater than one μeq/l is applied. For lakes with existing ANC levels greater than 25 
μeq/l, the LAC is no greater than a 10% change in the background ANC. 
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Table 4-62. Alternative C Far-field Maximum Predicted Potential Impacts Acid Neutralization Capacity  
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Ned 
Wilson 38.5 1.02 9 1.99 × 10-03 1.25 × 10-04 2,236 1.42 × 10-05 7.82 × 10-07 1.07 0.03 0.048% 


Upper 
Ned 
Wilson 


12.8 1.02 3 1.99 × 10-03 1.25 × 10-04 271 1.42 × 10-05 7.82 × 10-07 0.39 0.03 0.144% 


Moon 51.5 1.02 251 8.90 × 10-04 5.47 × 10-05 8.83 × 10+04 6.36 × 10-06 3.42 × 10-07 13.70 0.27 0.016% 
Deep 
Creek1 44.3 1.02 360 8.57 × 10-04 5.07 × 10-05 1.09 × 10+05 6.12 × 10-06 3.17 × 10-07 18.20 0.41 0.017% 


South 
Golden 111 1.02 112 7.29 × 10-04 4.44 × 10-05 8.50 × 10+04 5.21 × 10-06 2.77 × 10-07 4.97 0.04 0.006% 


Dean 57.3 1.02 117 1.15 × 10-03 6.51 × 10-05 4.58 × 10+04 8.21 × 10-06 4.07 × 10-07 7.62 0.13 0.017% 
Pine 
Island 95.6 1.02 192 1.05 × 10-03 5.98 × 10-05 1.25 × 10+05 7.50 × 10-06 3.74 × 10-07 11.50 0.12 0.009% 


1 For lakes with existing ANC levels less than 25 microequivalents per liter (μeq/l), a LAC of no greater than one μeq/l is applied. For lakes with existing ANC levels greater than 25 
μeq/l, the LAC is no greater than a 10% change in the background ANC. 
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Table 4-63. Alternative D (No Action) Far-field Maximum Predicted Potential Impacts Acid Neutralization Capacity  
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Ned 
Wilson 38.5 1.02 9 6.63 × 10-04 2.36 × 10-05 2,236 4.73 × 10-06 1.48 × 10-07 0.20 0.01 0.009% 


Upper 
Ned 
Wilson 


12.8 1.02 3 6.63 × 10-04 2.36 × 10-05 271 4.73 × 10-06 1.48 × 10-07 0.07 0.01 0.027% 


Moon 51.5 1.02 251 2.93 × 10-04 1.06 × 10-05 8.83 × 10+04 2.09 × 10-06 6.64 × 10-08 2.67 0.05 0.003% 
Deep 
Creek1 44.3 1.02 360 2.85 × 10-04 1.04 × 10-05 1.09 × 10+05 2.03 × 10-06 6.51 × 10-08 3.75 0.08 0.003% 


South 
Golden 111 1.02 112 2.39 × 10-04 9.02 × 10-06 8.50 × 10+04 1.70 × 10-06 5.64 × 10-08 1.01 0.01 0.001% 


Dean 57.3 1.02 117 3.80 × 10-04 1.37 × 10-05 4.58 × 10+04 2.72 × 10-06 8.57 × 10-08 1.61 0.03 0.004% 
Pine 
Island 95.6 1.02 192 3.46 × 10-04 1.27 × 10-05 1.25 × 10+05 2.47 × 10-06 7.96 × 10-08 2.45 0.03 0.002% 


1 For lakes with existing ANC levels less than 25 microequivalents per liter (μeq/l), a LAC of no greater than one μeq/l is applied. For lakes with existing ANC levels greater than 25 
μeq/l, the LAC is no greater than a 10% change in the background ANC. 
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Table 4-64. Alternative E Far-field Maximum Predicted Potential Impacts Acid Neutralization Capacity  
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Ned 
Wilson 38.5 1.02 9 1.27 × 10-03 6.82 × 10-05 2,236 9.09 × 10-06 4.26 × 10-07 0.58 0.02 0.026% 


Upper 
Ned 
Wilson 


12.8 1.02 3 1.27 × 10-03 6.82 × 10-05 271 9.09 × 10-06 4.26 × 10-07 0.21 0.02 0.078% 


Moon 51.5 1.02 251 7.57 × 10-04 3.10 × 10-05 8.83 × 10+04 5.40 × 10-06 1.94 × 10-07 7.79 0.15 0.009% 
Deep 
Creek1 44.3 1.02 360 7.21 × 10-04 2.97 × 10-05 1.09 × 10+05 5.15 × 10-06 1.86 × 10-07 10.70 0.24 0.010% 


South 
Golden 111 1.02 112 6.33 × 10-04 2.48 × 10-05 8.50 × 10+04 4.52 × 10-06 1.55 × 10-07 2.78 0.03 0.003% 


Dean 57.3 1.02 117 7.71 × 10-04 3.99 × 10-05 4.58 × 10+04 5.51 × 10-06 2.50 × 10-07 4.67 0.08 0.010% 
Pine 
Island 95.6 1.02 192 7.54 × 10-04 3.69 × 10-05 1.25 × 10+05 5.39 × 10-06 2.31 × 10-07 7.08 0.07 0.006% 


1 For lakes with existing ANC levels less than 25 microequivalents per liter (μeq/l), a LAC of no greater than one μeq/l is applied. For lakes with existing ANC levels greater than 25 
μeq/l, the LAC is no greater than a 10% change in the background ANC. 
 


 
 
 







Gasco Final EIS Chapter 4. Environmental Consequences 
4.2 Air Quality 


4-66 


 


Table 4-65. Alternative F 
2
 Far-field Maximum Predicted Potential Impacts Acid Neutralization Capacity  
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Ned 
Wilson 38.5 1.02 9 1.72 × 10-03 5.24 × 10-05 2,236 1.23 × 10-05 3.27 × 10-07 0.45 0.01 0.020% 


Upper 
Ned 
Wilson 


12.8 1.02 3 1.72 × 10-03 5.24 × 10-05 271 1.23 × 10-05 3.27 × 10-07 0.16 0.01 0.061% 


Moon 51.5 1.02 251 7.70 × 10-04 2.36 × 10-05 8.83 × 10+04 5.50 × 10-06 1.47 × 10-07 5.92 0.11 0.007% 
Deep 
Creek1 44.3 1.02 360 7.34 × 10-04 2.32 × 10-05 1.09 × 10+05 5.24 × 10-06 1.45 × 10-07 8.37 0.19 0.008% 


South 
Golden 111 1.02 112 6.33 × 10-04 2.01 × 10-05 8.50 × 10+04 4.52 × 10-06 1.26 × 10-07 2.25 0.02 0.003% 


Dean 57.3 1.02 117 1.00 × 10-03 3.07 × 10-05 4.58 × 10+04 7.15 × 10-06 1.92 × 10-07 3.59 0.06 0.008% 
Pine 
Island 95.6 1.02 192 9.06 × 10-04 2.82 × 10-05 1.25 × 10+05 6.47 × 10-06 1.76 × 10-07 5.41 0.06 0.004% 
1 For lakes with existing ANC levels less than 25 microequivalents per liter (μeq/l), a LAC of no greater than one μeq/l is applied. For lakes with existing ANC levels greater than 25 
μeq/l, the LAC is no greater than a 10% change in the background ANC. 
2 Assumed to equal to or less than Alternative A. 
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4.2.3 MITIGATION 


Air quality mitigation measures and best management practices (BMPs) would be necessary to 
reduce predicted air quality impacts from the Proposed Action and alternatives. A complete list 
of air quality mitigation measures and BMPs (committed to by Gasco and/or required by 
regulation or policy) are presented in Table 2-1. 


Potential additional mitigation measures that could be applied to reduce the impacts to air quality 
would include the following:  


 Best available air quality control technology would be applied as appropriate. 


4.2.4 UNAVOIDABLE ADVERSE IMPACTS 


Short-term increases in the concentrations of CO, NOx, SO2, GHGs, PM10, and PM2.5 would be 
expected to result from this project. 


4.2.5 IRREVERSIBLE AND IRRETRIEVABLE EFFECTS 


There would be no irreversible impacts to air quality. Air quality would be irretrievably degraded 
in and around the project area for the life of the project (LOP).  


4.2.6 RELATIONSHIP OF SHORT-TERM USES TO LONG-TERM PRODUCTIVITY 


Construction of oil and gas facilities and infrastructures would provide a short-term mineral use 
that would result in temporary impacts to air quality, which would persist throughout the life of 
the project. 


4.3 CULTURAL RESOURCES 
Under all alternatives, adverse impacts to historic properties in the project area would include an 
increased risk of physical alteration, damage, or destruction; and/or alteration of the character or 
setting of a property. These impacts would result from activities associated with surface or 
subsurface disturbance (i.e., road building, pipeline construction, and well-pad development). 
This would specifically apply to archaeological sites or locations determined to be of sacred or 
traditional importance by Native American tribes where visual impacts and/or increased noise 
levels may impact that use. 


For this project, adverse effects to cultural resources are minimized through compliance with 
Section 106 of the NHPA, and through compliance with the applicant-committed measures. 
Compliance with Section 106 mandates the identification of historic properties within the 
development area that may be affected under each of the alternatives, and provides a framework 
for consultation to resolve adverse effects. The applicant-committed measures for this project 
reinforce Section 106 requirements. These measures specifically include intensive-level 
pedestrian surveys of proposed development areas; archaeological surveys in areas with high site 
probability; utilization of BLM public outreach opportunities to educate personnel; cessation of 
construction activities in the event of archaeological discoveries; avoidance of historic properties 
within proposed development areas; and mitigation of adverse impacts through approved data-
recovery plans.  
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The Vernal RMP cultural resource probability model referenced for this study indicates that 
approximately 61,791 acres (or approximately 30%) of the 206,826-acre development area are 
categorized as high-probability zones, where the chances of encountering cultural resources are 
relatively high. Approximately 145,033 acres (or roughly 70%) within the development area are 
categorized as low-probability zones, according to the model. These areas have a low chance for 
containing cultural resources. 


For this study, 2 primary indicators of impacts to cultural resources were examined. The first was 
the total acreage of surface disturbance located within high- and low-sensitivity areas as a result 
of proposed development (Table 4-66). The second was the linear mileage of new roads 
constructed in each probability zone under each alternative (Table 4-67); the roads were 
evaluated due to both their direct disturbance and potential to generate fugitive dust that could 
affect cultural sites. 


Table 4-66. Acres of Surface Disturbance and Percentage of Each Probability Zone in the 


Project Area Disturbed 


Cultural Zone Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F  


(Agency 
Preferred) 


High-probability zone 1,358 
(2.2%) 


1,124 
(1.8%) 


1,936 
(3.1%) 


613  
(0.9%) 


429  
(0.7%) 


657  
(1.1%) 


Low-probability zone 6,226 
(4.3%) 


4,562 
(3.1%) 


8,045 
(5.5%) 


1,442 
(0.9%) 


1,745 
(1.2%) 


2,944 
(2.0%) 


Total 7,584 
(3.7%) 


5,686 
(2.7%) 


9,981 
(4.8%) 


2,055 
(0.9%) 


2,174 
(1.1%) 


3,601 
(1.7%) 


 


Table 4-67. Miles of New Roads in Each Probability Zone  


Cultural Zone Alternative  
A 


(Proposed 
Action) 


Alternative  
B 


(Reduced) 


Alternative  
C 


(Full) 


Alternative  
D 


(No Action) 


Alternative  
E 


(Directional) 


Alternative  
F  


(Agency 
Preferred) 


High-probability zone 60 60 116 25 24 40 
Low-probability zone 266 214 421 47 82 157 
Total 325 274 537 72 106 197 


 


In addition to these indicators, the BLM assessed the number of known sites susceptible to 
adverse effects from visual intrusions related to development of the project area. This analysis is 
provided in Section 4.3.1. 


4.3.1 DIRECT AND INDIRECT EFFECTS 


Cultural resources located in the project area are non-renewable; if not detected, they would be 
irreversibly damaged by ground-disturbing activities such as seismic operations, site and road 
construction, and secondary surface activities (e.g., vehicular and pedestrian traffic). Many 
archaeological sites in the project area are shallow, and cultural deposits could be damaged or 
destroyed by vegetation clearing, right-of-way (ROW) blading, or soils excavation. Standing 
historic buildings or structures are more visible than archaeological deposits, and are more easily 
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avoided by ground-disturbing activities. Historic and prehistoric cultural resources may be 
subject to indirect impacts, including an increased risk of vandalism, surface artifact collection, 
dust accumulation, visual intrusion, unauthorized excavation, and off-road traffic because of 
improved access to the area from new and upgraded roads or production and distribution lines. 
Direct and indirect impacts could result in the loss of research potential or enhancement through 
scientific study; the loss of recreational opportunities and interpretation; the loss of management 
options for the BLM; or the alienation of place, setting, and feeling. The degree of threat to 
cultural resource sites would depend on their location relative to proposed project facilities and 
new access roads, and the efforts taken by the project proponents to minimize or eliminate the 
threats at the time facilities are constructed. 


Indirect effects from visual intrusions and fugitive dust are essentially the same across all 
alternatives and are discussed here. The BLM assessed the potential for adverse visual effects on 
cultural resource sites using available information about known sites to determine which 
National Register of Historic Places (NRHP)–eligible and unevaluated sites are located within 
the viewshed of the project area and, of these, which are of a type where visual intrusion could 
adversely affect the setting, feeling, association, or use of the site. Susceptible sites are generally 
those with surface structures and features; rockshelters; trails; burials; and rock art. Through the 
analysis, the BLM identified 703 known sites in the APE—236 of which are located within the 
project area itself—that may be susceptible to adverse effects from visual intrusion. The severity 
of the affect on any one site cannot be determined at this time as the exact placement of 
individual wells and facilities under the various alternatives has not been finalized. To address 
this, a stipulation has been included in a Programmatic Agreement (PA) executed in conjunction 
with this EIS to require an evaluation of visual, and other, indirect effects on visually sensitive 
NRHP-eligible properties within 600 feet of any well pad or new road development. This 
evaluation, and the implementation of measures to avoid, minimize, or mitigate any adverse 
effects, would occur at the facility specific permitting stage.  


Fugitive dust has the potential to affect cultural resources by coating artifacts, features, and rock 
art panels with dust. Typical dust suppression methods, including the application of water or 
chemical suppressants to unimproved roads, are generally sufficient to limit the distance dust 
travels from its point of origin. As such, those sites directly adjacent to roads or similar facilities 
would be most at risk. Dust control measures would be required under all alternatives. Some 
chemical suppressants used in dust control have the potential to accelerate erosion of certain 
materials and may affect rock art panels in this manner. The highest concentrations of rock art 
panels in the APE are located in Nine Mile Canyon and the Desolation Canyon NHL. No 
development or road use related to any of the alternatives would occur within the Desolation 
Canyon NHL. As such, no indirect effects on cultural resources in the NHL from fugitive dust 
are anticipated. Development and use of roads in Nine Mile Canyon varies by alternative. Under 
Alternatives A (Proposed Action), D, and F (Agency Preferred), no development would occur 
below the canyon rim. Under Alternatives B, C, and E, development, including construction and 
use of new roads, would occur in the canyon. Table 4-68, below, summarizes the proposed in-
canyon development under each alternative. Because Alternative C would have by far the 
greatest amount of disturbance and road construction in the canyon, it has the highest potential 
for adverse effects on cultural resources from fugitive dust. Alternatives B and E would have less 
development in the canyon and would, therefore, pose a much lower risk of impacts on cultural 
resources from fugitive dust.  
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4.3.1.1 ALTERNATIVE A: PROPOSED ACTION 
Under Alternative A (Proposed Action), developments would directly affect approximately 1,358 
acres within high-probability zones, and approximately 6,226 acres within the low-probability 
zones. The Proposed Action would result in the direct disturbance of 745 more acres within high-
probability zones and 4,784 more acres in low-probability zones than Alternative D (No Action 
Alternative), and would therefore result in a greater risk of adverse impacts to cultural resources. 
No well pads would be located below the upper rim of Nine Mile Canyon. No roads would be 
developed below the upper rim of Nine Mile Canyon (Table 4-68). No development of any type 
would occur in the Desolation Canyon NHL.  


Table 4-68. Impacts Below the Upper Rim of Nine Mile Canyon   


Cultural Zone Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
 F  


(Agency 
Preferred) 


Number of well pads 0 0 95 0 0 0 
Acres of surface disturbance 0 17 562 0 9 0 
Miles of roads 0 2 37 0 1 0 


Indirect impacts from the Proposed Action would occur along 60 linear miles of new roads in high-
probability zones, and 266 linear miles of new roads in low-probability zones. The Proposed Action 
would result in the location of 35 more miles of new roads in high-probability zones and 219 more 
miles of new roads in low-probability zones than are proposed in the No Action Alternative, and 
would therefore result in a greater risk of indirect adverse impacts to cultural resources. (Impacts 
from increased traffic under the Proposed Alternative are discussed in Section 4.5.1.1.2, 
Transportation.) 


Because more acreage would be disturbed by development under the Proposed Action than under the 
No Action Alternative, the Proposed Action would likely result in greater potential for data recovery. 


4.3.1.2 ALTERNATIVE B: REDUCED DEVELOPMENT 
Under Alternative B, direct effects due to surface disturbance would be of the same nature as 
those described under the Proposed Action. However, under Alternative B, developments would 
impact approximately 1,124 acres within high-probability zones, and approximately 4,562 acres 
within the low-probability zones. In effect, 511 more acres in high-probability zones and 3,120 
more acres in low-probability zones would be impacted when compared to the No Action 
Alternative. No well pads would be located below the upper rim of Nine Mile Canyon, although 
approximately 17 acres of surface disturbance would be expected due to roads or pipelines. Two 
miles of roads would be developed below the upper rim of Nine Mile Canyon (see Table 4-68). 
No development of any type would occur in the Desolation Canyon NHL.  


Indirect effects due to the development of new roads would also be of similar type to those 
described in the Proposed Action but would involve the development of 60 miles of new roads in 
high-probability zones and 214 miles in low-probability zones. Development of new roads under 
Alternative B would result in 35 more miles of new roads in high-probability zones, and 167 
more miles in low-probability zones than are proposed in the No Action Alternative. (Impacts 
from increased traffic under Alternative B are discussed in Section 4.5.1.2.2, Transportation.) 
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4.3.1.3 ALTERNATIVE C: FULL DEVELOPMENT 
As with Alternative B, direct effects under Alternative C due to surface disturbance would be of 
the same nature as those described under the Proposed Action. Under Alternative C, 
developments would impact approximately 1,936 acres within high-probability zones, and 
approximately 8,045 acres within the low-probability zones. A total of 1,323 more acres in high-
probability zones and 6,603 more acres in low-probability zones would be impacted when 
compared to the No Action Alternative. A total of 95 well pads would be located below the 
upper rim of Nine Mile Canyon, resulting in approximately 562 acres of surface disturbance. 
Thirty seven miles of roads would be developed below the upper rim of Nine Mile Canyon (see 
Table 4-68). No development of any type would occur in the Desolation Canyon NHL.  


Indirect effects due to the development of new roads would also be of similar type to those 
described in the Proposed Action, but would involve the development of 116 miles of new road 
in high-probability zones and 421 miles in low-probability zones. Development of new roads 
under Alternative B would result in 91 more miles of new roads in high-probability zones and 
374 more miles in low-probability zones than are proposed in the No Action Alternative. 
(Impacts from increased traffic under Alternative C are discussed in Section 4.5.1.3.2, 
Transportation.) 


4.3.1.4 ALTERNATIVE D: NO ACTION 
Under the No Action Alternative, surface disturbance would impact approximately 613 acres 
within high-probability zones and approximately 1,442 within low-probability zones. Indirect 
effects as a result of new road development would result in the creation of 25 miles of roads in 
high-probability areas and 47 miles in low-probability zones. The direct and indirect effects as a 
result of the No Action Alternative would be of similar type to those outlined under the Proposed 
Action; however, their extent would be considerably reduced. No well pads would be located 
below the upper rim of Nine Mile Canyon, and no surface disturbance would be expected due to 
roads or pipelines. No roads would be developed below the upper rim of Nine Mile Canyon (see 
Table 4-68). (Impacts from increased traffic under the No Action Alternative are discussed in 
Section 4.5.1.4.2, Transportation.) No development of any type would occur in the Desolation 
Canyon NHL.  


4.3.1.5 ALTERNATIVE E: REDUCED DEVELOPMENT WITH DIRECTIONAL DRILLING 
Under Alternative E, surface disturbance would impact approximately 429 acres within high-
probability zones and approximately 1,745 within low-probability zones. Indirect effects as a 
result of new road development would result in the creation of 24 linear miles of roads in high-
probability areas and 82 linear miles in low-probability areas. No well pads would be located 
below the upper rim of Nine Mile Canyon, although approximately 9 acres of surface 
disturbance would be expected due to roads or pipelines. One mile of roads would be developed 
below the upper rim of Nine Mile Canyon (see Table 4-68). No development of any type would 
occur in the Desolation Canyon NHL.  


The direct and indirect effects, as a result of Alternative E, would be of similar type to those 
outlined under the Proposed Action; however, their extent would be considerably reduced. 
(Impacts from increased traffic under Alternative E are discussed in Section 4.5.1.5.2, 
Transportation.) 
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4.3.1.6 ALTERNATIVE F: AGENCY PREFERRED ALTERNATIVE 
Under Alternative F, surface disturbance would impact approximately 657 acres within high-
probability zones and approximately 2,944 within low-probability zones. A total of 44 more 
acres in high-probability zones and 1,502 more acres in low-probability zones would be 
impacted when compared to the No Action Alternative. Indirect effects as a result of new road 
development would result in the creation of 40 linear miles of roads in high-probability areas and 
157 linear miles in low-probability areas. Development of new roads under Alternative F would 
result in 15 more miles of new roads in high-probability zones and 110 more miles in low-
probability zones than are proposed in the No Action Alternative. No well pads would be located 
below the upper rim of Nine Mile Canyon. No roads would be developed below the upper rim of 
Nine Mile Canyon (Table 4-68). No development of any type would occur in the Desolation 
Canyon NHL.  


The direct and indirect effects as a result of Alternative F would be of similar type to those 
outlined under the Proposed Action; however, their extent would be considerably reduced. 
(Impacts from increased traffic under Alternative F are discussed in Section 4.5.1.6.2, 
Transportation.) 


4.3.2 MITIGATION 


Per the PA (Appendix Q) executed for the EIS, all necessary efforts to avoid effects to eligible 
cultural resources will be made during the planning phases of a particular (facility specific) 
undertaking. These efforts include, but are not limited to, rerouting pipelines or road corridors 
and moving well locations or other facilities to avoid direct effects to important resources during 
the design phase. Indirect effects to eligible cultural resources, where setting is an important 
aspect of site eligibility, will be minimized or avoided by implementation of measures such as 
low profile well facilities, screening and facility color selection, mufflers or other noise reducing 
technologies or adaptations to limit noise.  


Potential mitigation under all alternatives could include the following: 


 Protective fencing would be placed around the boundaries of historic properties during 
activities that occur within 150 feet. 


 Roads, well-pad construction, and other mineral development–related disturbances in 
areas with soils susceptible to wind erosion would be surfaced as directed by the AO to 
reduce fugitive dust generated by traffic and related activities. (Surfacing involves the 
covering of piles where appropriate, the laying of gravel, or the application of water to 
roads, etc.). Such treatments would also be applied as directed by the AO on local and 
resource roads that represent a dust problem. 


 Shovel testing would be conducted at historic properties with suspected subsurface 
deposits in order to further determine the potential for additional data recovery. 


 Diagnostic artifacts would be collected from the surface of sites located within 150 feet 
of proposed development areas for curation and analysis. 
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 Data recovery would be required at NRHP-eligible sites that cannot be avoided by 
proposed development. 


 Surface-disturbing activities would be located a minimum of 0.5 mile from sensitive 
cultural resources, as identified by the AO through site-specific consultation with the 
State Historic Preservation Officer (SHPO) and any affected Native American tribes. 


 All applicable fluid minerals BMPs from Appendix R of the Vernal RMP (BLM 2008c) 
would be implemented. 


4.3.3 UNAVOIDABLE ADVERSE IMPACTS 


For each alternative in this study, there is potential for unavoidable adverse impacts to cultural 
resources despite compliance with Section 106 and applicant-committed measures. The greatest 
risk is the destruction of or impacts to unknown and undetected sites. As indicated in the 
previous section, adherence to relevant cultural resource laws would provide opportunities for 
mitigation of the majority of these impacts.  


4.3.4 IRRETRIEVABLE AND IRREVERSIBLE COMMITMENTS OF RESOURCES 


The location and nature of all cultural resources in the study area is unknown. It is therefore not 
possible to determine if there would be irreversible and/or irretrievable impacts to cultural 
resources, or what these impacts might be. All of the alternatives being considered have the 
potential for causing impacts. Following all relevant cultural resource laws would provide 
opportunities to minimize the impacts and gather additional information regarding these 
resources. However, any physical impact to a cultural resource is essentially impossible to 
restore. Accordingly, there is some risk of irreversible impacts to cultural resources if these 
resources are unknown and are not detected during project implementation.  


4.3.5 RELATIONSHIP OF SHORT-TERM USES TO LONG-TERM PRODUCTIVITY 


Proper mitigation and compliance with Section 106 would reduce but not eliminate impacts to 
long-term productivity of cultural resources due to short-term oil and gas development. Short-
term oil and gas development, therefore, would impact long-term productivity of cultural 
resources via the destruction of these resources during ground-disturbing activities. 


4.4 GEOLOGY AND MINERALS 
Under all of the alternatives, impacts to exploration and development of resources in the area 
would include tar sands, other leasable minerals (including gilsonite and oil shale), and mineral 
materials (including gravel and building stone).  
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4.4.1 DIRECT AND INDIRECT EFFECTS 


4.4.1.1 ALTERNATIVE A: PROPOSED ACTION 


4.4.1.1.1 OIL AND GAS RESOURCES 


Under the Proposed Action, potential impacts to oil and gas resources would include the 
depletion of natural gas resources due to active extraction. Assuming a maximum development 
of 1,491 wells, the Proposed Action would yield approximately 1.57 trillion cubic feet (Tcf) of 
natural gas over the life of the project. Table 4-69 shows the estimated amount of gas that would 
be extracted under each of the alternatives assuming 1,052,985 thousand cubic feet (Mcf) would 
be extracted per well over the life of the project. 


Table 4-69. Natural Gas Produced by Alternative
1
 


 Alternative  
A  


(Proposed 
Action) 


Alternatives  
B and E 


(Reduced and 
Directional) 


Alternative  
C 


(Full) 


Alternative  
D  


(No Action) 


Alternative 
F  


(Agency 
Preferred) 


Number of wells 1,491 1,114 1,887 368 1,298 
Gas produced (Tcf) 1.57 1.17 1.99 0.39 1.37 
Percentage of total reserves2 7.1% 5.3% 9.0% 1.8% 6.2% 
1Assuming 1,052,985 Mcf per well. 
2Assuming a mean estimate of 22 Tcf of gas reserves in the Uinta Basin. 


The U.S. Departments of the Interior, Agriculture, and Energy 2003 inventory of onshore federal 
lands’ oil and gas resources and reserves estimated that there is currently a mean estimate of 22 
Tcf of natural gas reserves in the Uinta/Piceance Basin (USDOI et al. 2003). Gasco estimates 
that the Proposed Action would yield approximately 1.57 Tcf of natural gas over the life of the 
project, decreasing the presumed total available reserves of the Uinta Basin by approximately 
7.1%. Additionally, under the Proposed Action, there would be approximately 3.9 times the 
depletion of gas resources as under the No Action Alternative. 


In addition to natural gas extraction, adverse impacts to future and existing oil and gas leases are 
also anticipated. Table 4-70 shows the number of acres and the overall percentage of the project 
area that would be impacted by the Proposed Action. 


Table 4-70. Acres of Surface Disturbance in Areas Open to Oil and Gas Leasing 


 Alternative  
A 


(Proposed 
Action) 


Alternative  
B 


(Reduced) 


Alternative  
C 


(Full) 


Alternative  
D 


(No Action) 


Alternative  
E 


(Directional) 


Alternative  
F  


(Agency 
Preferred) 


Acres % of 
Total 


Acres % of 
Total 


Acres % of 
Total 


Acres % of 
Total 


Acres % of 
Total 


Acres % of 
Total 


Oil and 
gas 6,213 3.6% 4,475 2.5% 8,423 4.8% 1,535 0.9% 1,737 1.0% 2,971 1.7% 
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Because these resources are below the surface, they are not susceptible to surface disturbing 
activities. However, impacts to subsurface resources include potential contamination of the 
resource from drilling fluids and physical obstructions from well casings. Additionally, increased 
access to these areas may result in a more rapid development of the area.  


Due to the minimal presence of tar sand resources in the project area, potential impacts to tar 
sands from the Proposed Action are expected to be negligible. The proposed development would 
impact 6,213 acres (3.6%) open to oil and gas leases in the area, which is approximately 4 times 
the 1,535 acres that would be impacted under the No Action Alternative. 


4.4.1.1.2 SPECIAL TAR SANDS AREAS 


Under the Proposed Action, no Special Tar Sand Area (STSA) acres would be impacted by 
surface disturbance. Table 4-71 shows the number of acres and the overall percentage of STSAs 
in the project area that would be impacted by each alternative. None of the project area is open to 
commercial tar sand leasing (BLM 2008a), so there would be no impacts to tar sands that are 
available for leasing. 


Table 4-71. Acres of Tar Sands Impacted 


 Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F  


(Agency 
Preferred) 


Acres 0 0 104* 0 0 103* 
STSAs in project area impacted (%) 0.0% 0.0% 3.8% 0.0% 0.0% 3.7% 
* None of the project area is open to commercial tar sand leasing, so there would be no impacts to tar sands that are available for 
leasing 


4.4.1.1.3 OTHER LEASABLE MINERALS (OIL SHALE AND GILSONITE) 


Impacts to subsurface resources such as oil, shale, and gilsonite include potential contamination of 
the resource from drilling fluids, and the physical obstruction from well casings. However, due to 
the number of acres proposed for development, impacts to gilsonite leasing areas are expected to 
be negligible, and impacts to oil shale leasing areas are expected to be minor. Approximately 1 
acre of gilsonite leasing areas and 3,561 acres of oil shale leasing areas would be impacted by the 
Proposed Action (Table 4-72). Although some lands in the project area are designated as open to 
oil shale leasing, development and production of oil shale in those lands is unlikely during the life 
of the Gasco project (BLM 2008b). The Proposed Action could make these areas difficult to 
develop in the future due to surface-disturbing activities. Because these resources are found below 
the surface, development would be difficult because existing gas production facilities occupying 
the land would prohibit access to areas below the facilities. Table 4-72 shows the number of acres 
of gilsonite and oil shale leasing areas that would be impacted by the Proposed Action, as well as 
the percentage those acreages represent for the entire project area. 
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Table 4-72. Acres of Gilsonite and Oil Shale Impacted 


 Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F  


(Agency 
Preferred) 


Gilsonite 


Acres 1 1 0 1 0 0 
Resource in project area (%) 5.6% 5.6% 0.0% 5.6% 0.0% 0.0% 


Oil Shale 


Acres open to commercial 
oil shale leasing  


3,561 2,691 4,214 983 1,076 1,283 


Resource in project area (%) 4.4% 3.3% 5.2% 1.2% 1.3% 1.6% 


4.4.1.1.4 LOCATABLE MINERALS (URANIUM AND PLACER GOLD) 


Potential impacts to uranium and gold would be negligible because there are currently no mining 
claims in the project area (BLM 2008b). Additionally, there is a low potential for new mining claims 
to be issued over the life of the Gasco project due to regulatory requirements and low economic 
quality and quantity of deposits in the project area (see Section 3.4, Geology and Minerals). 


4.4.1.1.5 SALABLE MINERALS (DECORATIVE ROCK/BUILDING STONE, AND GRAVEL) 


Potential impacts to gravel resources are not anticipated in the project area because more 
convenient supplies are located on other public lands within the Uinta Basin (BLM 2008b). 
Potential adverse impacts to building stone/decorative rock could result from proposed access 
roads and their potential to increase opportunities to collect these resources. Additionally, 
because decorative rock is an aboveground resource, it is susceptible to surface disturbing 
activities. Table 4-73 shows the number of acres of salable mineral materials that would be 
impacted by the Proposed Action, as well as the percentage that those acreages represent for the 
entire project area. The Proposed Action and Alternative C would have greater impacts to 
decorative rock resources (1,049 and 1,582 acres open to development, respectively) than 
Alternative B, Alternative E, and the No Action Alternative (450, 276, and 264 acres open to 
development, respectively). However, because there are more accessible supplies of salable 
mineral outside the project area, the impact from this alternative is negligible. 


 


Table 4-73. Acres of Salable Minerals Impacted 


 Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative  
E 


(Directional) 


Alternative 
F  


(Agency 
Preferred) 


Acres 1,049 450 1,582 264 276 522 
Resource in project area 
(%) 


3.8% 1.6% 5.7% 1.0% 1.0% 1.9% 
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4.4.1.2 ALTERNATIVE B: REDUCED DEVELOPMENT 


4.4.1.2.1 OIL AND GAS RESOURCES 


Under Alternative B, 746 more wells would be developed than under the No Action Alternative 
(Table 4-69). As such, there would also be 0.78 Tcf more natural gas extracted, as well as greater 
disturbance to geologic formations. Alternative B would impact 4,475 acres (2.5%) of the area 
open to oil and gas leasing in the project area, which is approximately 3 times the area disturbed 
under the No Action Alternative (Table 4-70). 


4.4.1.2.2 SPECIAL TAR SANDS AREAS (STSAS) 


Alternative B (Reduced Development) would not impact any STSAs. Therefore, with no acres 
impacted, potential impacts to tar sand resources from Alternative B are expected to be 
negligible (Table 4-71). 


4.4.1.2.3 OTHER LEASABLE MINERALS (OIL SHALE AND GILSONITE) 


Alternative B would impact 1 acre of gilsonite, which would be the same as under the No Action 
Alternative (Table 4-72). This is approximately 6% of all acres of gilsonite open to leasing in the 
project area. Alternative B would also impact 2,691 acres of oil shale open to leasing, which is 
more than twice the acres of impact to oil shale than would occur under the No Action 
Alternative. This is approximately 3.3% of all acres of oil shale leasing areas in the project area. 
Therefore, impacts to gilsonite and oil shale leasing areas are expected to be negligible. 


4.4.1.2.4 LOCATABLE MINERALS (URANIUM AND PLACER GOLD) 


Potential impacts to uranium and gold would be the same as those discussed under the Proposed 
Action. 


4.4.1.2.5 SALABLE MINERALS (DECORATIVE ROCK/BUILDING STONE AND GRAVEL) 


Alternative B would impact 450 acres of salable minerals (1.6% of total in project area). This is 
1.7 times the acres of salable minerals than would be impacted under the No Action Alternative 
(Table 4-73). However, because there are more accessible supplies of salable mineral outside the 
project area (BLM 2002a), the impact from this alternative is negligible.  


4.4.1.3 ALTERNATIVE C: FULL DEVELOPMENT 


4.4.1.3.1 OIL AND GAS RESOURCES 


Under Alternative C, 1,519 more wells would be developed than under the No Action 
Alternative (Table 4-69). As such, there would also be 1.60 Tcf more natural gas extracted, as 
well as greater disturbance to geologic formations. Alternative C would impact 8,423 acres 
(4.8%) of the area open to oil and gas leasing in the project area, which is approximately 5.5 
times the area disturbed under the No Action Alternative (Table 4-70). 
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4.4.1.3.2 SPECIAL TAR SANDS AREAS 


Under this alternative, 104 acres of tar sands would be disturbed. This is approximately 4% of 
the total acres of tar sands in the project area (Table 4-71). Alternative C would make the 
impacted areas difficult to develop in the future due to surface disturbing activities. Because 
these resources are found below the surface, development would be difficult because existing gas 
production facilities occupying the land would prohibit access to areas below the facilities. 
Impacts to subsurface resources include potential contamination of the resource from drilling 
fluids and physical obstructions from well casings.  


4.4.1.3.3 OTHER LEASABLE MINERALS (OIL SHALE AND GILSONITE) 


Alternative C would not impact any acres open to leasing for gilsonite, which is fewer than under 
the No Action Alternative (Table 4-72). The alternative would impact 4,214 acres of oil shale 
open to leasing (5.2% of total oil shale leasing areas in project area), which is more than 4 times 
the acres of oil shale than would be impacted under the No Action Alternative.  


4.4.1.3.4 LOCATABLE MINERALS (URANIUM AND PLACER GOLD) 


Potential impacts to uranium and gold would be the same as those discussed under the Proposed 
Action. 


4.4.1.3.5 SALABLE MINERALS (DECORATIVE ROCK/BUILDING STONE AND GRAVEL) 


Alternative C would impact 1,582 acres of salable minerals (5.7% of total in project area), which 
is approximately 6 times more acres of salable minerals open to leasing than would be impacted 
under the No Action Alternative (Table 4-73). However, because there are more accessible 
supplies of salable mineral outside the project area, the impact from this alternative is negligible. 


4.4.1.4 ALTERNATIVE D: NO ACTION 


4.4.1.4.1 OIL AND GAS RESOURCES 


Under the No Action Alternative, 368 wells would be developed (Table 4-69) and 0.39 Tcf of 
natural gas would be extracted. The No Action Alternative would impact 1,535 acres (0.9%) of 
the area open to oil and gas leasing in the project area (Table 4-70). 


4.4.1.4.2 SPECIAL TAR SANDS AREAS 


Under the No Action Alternative, there are no acres of tar sands impacted. Therefore, potential 
impacts to tar sand resources from the No Action Alternative are expected to be negligible 
(Table 4-71). 


4.4.1.4.3 OTHER LEASABLE MINERALS (OIL SHALE AND GILSONITE) 


The No Action Alternative would impact 1 acre of gilsonite and 983 acres of oil shale open to 
leasing (Table 4-72). This is approximately 6% of all acres of gilsonite and 1.2% of all acres of 
oil shale open to leasing in the project area. 
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4.4.1.4.4 LOCATABLE MINERALS (URANIUM AND PLACER GOLD) 


Potential impacts to uranium and gold would be the same as those discussed under the Proposed 
Action. 


4.4.1.4.5 SALABLE MINERALS (DECORATIVE ROCK/BUILDING STONE AND GRAVEL) 


The No Action Alternative would impact 264 acres of salable minerals, which is fewer than 
under any of the other alternatives (Table 4-73). 


4.4.1.5 ALTERNATIVE E: REDUCED DEVELOPMENT WITH DIRECTIONAL DRILLING 


4.4.1.5.1 OIL AND GAS RESOURCES 


Under Alternative E, 746 more wells would be developed than under the No Action Alternative 
(Table 4-69). As such, there would also be 0.78 Tcf more natural gas extracted, as well as greater 
disturbance to geologic formations. Alternative E would impact 1,737 acres (1.0%) of the area 
open to oil and gas leasing in the project area, which is approximately 200 more acres than 
would be disturbed under the No Action Alternative (Table 4-70). 


4.4.1.5.2 SPECIAL TAR SANDS AREAS 


Alternative E would not impact any tar sand areas. Therefore, with no acres impacted, potential 
impacts to tar sand resources from Alternative E are expected to be negligible (Table 4-71). 


4.4.1.5.3 OTHER LEASABLE MINERALS (OIL SHALE AND GILSONITE) 


Alternative E would not impact any acres of gilsonite open to leasing, which would be fewer 
than the No Action Alternative (Table 4-72). Alternative E would impact 1,076 acres of oil shale 
open to leasing, which is slightly more impact to oil shale than under the No Action Alternative. 
This is approximately 1.3% of all acres of oil shale in the project area. Therefore, impacts to 
gilsonite and oil shale are expected to be negligible. 


4.4.1.5.4 LOCATABLE MINERALS (URANIUM AND PLACER GOLD) 


Potential impacts to uranium and gold would be the same as those discussed under the Proposed 
Action. 


4.4.1.5.5 SALABLE MINERALS (DECORATIVE ROCK/BUILDING STONE AND GRAVEL) 


Alternative E would impact 276 acres of salable minerals open to leasing (1.0% of the project 
area's), which is 5 more acres of salable minerals than would be impacted under the No Action 
Alternative (Table 4-73). However, because there are more accessible supplies of salable mineral 
outside the project area, the impact from this alternative is negligible. 
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4.4.1.6 ALTERNATIVE F: AGENCY PREFERRED ALTERNATIVE 


4.4.1.6.1 OIL AND GAS RESOURCES 


Under Alternative F, 930 more wells would be developed than under the No Action Alternative 
(Table 4-69). As such, there would also be 0.98 Tcf more natural gas extracted, as well as greater 
disturbance to geologic formations. Alternative F would impact 2,971 acres (1.7%) of the area 
open to oil and gas leasing in the project area, which is approximately 1,400 more acres than 
would be disturbed under the No Action Alternative (Table 4-70).  


4.4.1.6.2 SPECIAL TAR SANDS AREAS 


Under this alternative, 103 acres of tar sands would be disturbed. This is approximately 4% of 
the total acres of tar sands in the project area (Table 4-71). Alternative F would make the 
impacted areas difficult to develop in the future due to surface disturbing activities. Because 
these resources are found below the surface, development would be difficult because existing gas 
production facilities occupying the land would prohibit access to areas below the facilities. 
Impacts to subsurface resources include potential contamination of the resource from drilling 
fluids and physical obstructions from well casings.  


4.4.1.6.3 OTHER LEASABLE MINERALS (OIL SHALE AND GILSONITE) 


Alternative F would not impact any acres of gilsonite open to leasing, which would be fewer 
than the No Action Alternative (Table 4-72). This alternative would impact 1,283 acres of oil 
shale open to leasing, which is slightly more impact to oil shale than under the No Action 
Alternative. This is approximately 1.6% of all acres of oil shale in the project area. Therefore, 
impacts to gilsonite and oil shale are expected to be negligible. 


4.4.1.6.4 LOCATABLE MINERALS (URANIUM AND PLACER GOLD)  


Potential impacts to uranium and gold from Alternative F would be the same as those discussed 
under the Proposed Action. 


4.4.1.6.5 SALABLE MINERALS (DECORATIVE ROCK/BUILDING STONE AND GRAVEL)  


Alternative F would impact 522 acres of salable minerals open to leasing (1.4% of total in the 
project area), which is 258 more acres of salable minerals than would be impacted under the No 
Action Alternative (Table 4-73). However, because there are more accessible supplies of salable 
mineral outside the project area, the impact from this alternative is negligible. 


4.4.2 MITIGATION 


All applicable Fluid Minerals BMPs from Appendix R of the Vernal RMP (BLM 2008c) would 
be incorporated as needed to avoid resource conflicts or impacts to mineral resources.  
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4.4.3 UNAVOIDABLE ADVERSE IMPACTS 


Unavoidable adverse impacts to mineral resources would include the potential to adversely 
impact tar sands, gilsonite, and oil shale through contamination of the resource by drilling fluids 
and physical obstruction of resources by well casings, as well as surface disturbance in areas 
open to salable mineral leasing. This would occur under all of the alternatives to varying degrees, 
depending on the number of wells.  


4.4.4 IRRETRIEVABLE AND IRREVERSIBLE COMMITMENTS OF RESOURCES 


Irretrievable and irreversible resources would include tar sands, gilsonite, and oil shale through 
contamination of the resource by drilling fluids, and physical obstruction of resources by well 
casings. There would also be irretrievable and irreversible impacts to salable minerals because of 
surface disturbance in areas open to salable mineral leasing. This would occur to varying degrees 
under all of the alternatives, depending on the number of wells. All natural gas that is extracted 
from the project area would be removed irreversibly for future extraction. 


4.4.5 RELATIONSHIP OF SHORT-TERM USES TO LONG-TERM PRODUCTIVITY 


Because of subsurface impacts to mineral resources, short-term uses would have an adverse 
impact on long-term productivity for tar sands, gilsonite, and oil shale in the immediate location 
of wells. Surface disturbance at well sites would primarily affect long-term productivity for 
surface resources (such as salable minerals). However, because the acres of mineral resources 
impacted by all alternatives would be low, and better availability of some resources exist outside 
the project area, overall long-term impacts to the productivity of mineral resources would be 
minor. 


4.5 LAND USE AND TRANSPORTATION 
All the alternatives would impact federal, state, and private landowners in the project area 
through the development of wells and associated access roads, pipelines, and facilities. In 
addition, all alternatives would increase the vehicular traffic in the project area and the 
surrounding region, thereby potentially increasing the maintenance required for area roads, 
increasing delays by other users, and increasing the risk of traffic accidents. Each alternative 
would also increase the size of the project area's road network. 


4.5.1 DIRECT AND INDIRECT EFFECTS 


4.5.1.1 ALTERNATIVE A: PROPOSED ACTION 


4.5.1.1.1 LAND USE  


Under Alternative A (Proposed Action), development of 1,491 wells and associated access roads 
and facilities would result in the disturbance of approximately 7,584 acres during the 15-year 
construction period. Approximately 85% of the proposed surface disturbance would occur on 
BLM-administered federal lands (Table 4-74). Of the remaining disturbance, approximately 12% 
would occur on state lands (more than 99% of which are Utah School and Institutional Trust 
Lands Administration [SITLA] lands), and approximately 2% would occur on private lands (see 
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Table 4-74). Placement of well pads and easements on state and private lands (i.e., exact 
locations of surface disturbance) would be negotiated with the respective landowner, and secured 
through the permitting process of the appropriate state and local agencies. The Proposed Action 
would result in 5,528 more acres of surface disturbance to all landowners than the No Action 
Alternative, and would have relatively greater impacts to BLM and private land (as a percentage 
of all impacts) than to state lands. 


Potential adjustments to existing land uses would include increased access to the project area for 
gas development and production activities due to road construction. Long-term losses of 
livestock forage due to surface disturbance would occur, as would long-term losses of wildlife 
habitat and short-term displacement of wildlife from the project area due to surface disturbance 
and human/equipment activity in the area. There would also be temporary visual and traffic 
impacts to recreational users. (Effects on livestock forage and rangeland management are 
detailed in Section 4.6, Livestock Management. Effects on wildlife habitat are discussed in 
Section 4.16, Wildlife. Effects on recreation are discussed in Section 4.8, Recreation.)  


Table 4-74. Acres of Surface Disturbance by Landowner and Alternative 


Landowner Project Area 
Managed by 
Landowner 


Acres and Percentage of Surface Disturbance by Landowner 
Alternative 


A 
(Proposed 


Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative  
E 


(Directional) 


Alternative  
F  


(Agency 
Preferred) 


BLM 85% 6,280  
(83%) 


4,475  
(79% 


8,447  
(85%) 


1,535  
(75%) 


1,737  
(80%) 


2,977  
(83%) 


State of Utah 
(>99% SITLA) 


12% 1,169  
(15%) 


1,113  
(20%) 


1,412  
(14%) 


497  
(24%) 


393  
(18%) 


577  
(16%) 


Private 2% 135  
(2%) 


97  
(2%) 


123  
(1%) 


24  
(1%) 


43  
(2%) 


47  
(1%) 


 


Land management and various owners' resources would be affected by numerous other short- 
and long-term impacts, as described below. Because all right-of-ways (ROWs) in the project area 
are well-field related (Table 3-13) and all pipeline road crossings would be buried, no adverse 
impacts to these ROWs would occur. 


4.5.1.1.2 TRANSPORTATION  


Impacts due to increased traffic include the possibility of delays for recreational users, increased 
risk of traffic accidents and collisions with wildlife, accelerated road degradation, increased 
traffic volume, and expansion of the road network. Vehicle traffic would be the highest during 
the development stage of the Proposed Action. Vehicles would be used to transport equipment 
and personnel to the project area for construction of well pads, pipelines, roads, and ancillary 
features, as well as for the drilling and completion of wells. Table 4-75 shows estimates of the 
project's vehicle use during all development phases. 


The following analysis conservatively assumes that project-related vehicles would operate 365 
days a year, that well drilling would be spread over 15 years, that each well would produce for 
25 years, that vehicle use would be evenly spread over a 12-hour work day, and that all 
construction trips and workovers would occur in each well's first year. In addition, it assumes 
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that each well would require a total of 1,700 roundtrip visits prior to abandonment, including a 
total of 1,078 trips by larger trucks, including tankers, drilling rigs, semi-trucks, water trucks, 
etc. (see Table 2-4). Based on these assumptions, a maximum of 385 vehicles per day (115 
pickups and 270 large vehicles) would be expected to make trips within the project area during 
the phase of the project when vehicles required for construction, completion, and production 
would all be operating simultaneously (Figure 4-3). This corresponds to maximum of 140,513 
visits per year (42,103 pickups and 98,410 large vehicles), or 2,556,992 visits over the entire 
lifespan of the Proposed Action (927,402 pickups and 1,629,590 large vehicles) (see Table 4-75). 


The bulk of transportation impacts would be concentrated in areas of active development during 
the initial construction and production phase, which would migrate as construction was 
completed in one area and shifted to another. There would be far less vehicle traffic during the 
production-only and abandonment phases (see Figure 4-3) of the Proposed Action, and traffic 
would be more evenly distributed over the entire project area. 


It is unlikely that frequent delays to non-project traffic would result from the Proposed Action. 
Assuming a 12-hour workday, the highest volume of traffic expected under the Proposed Action 
would average 1 vehicle every 114 seconds during the peak of well construction and production 
(in approximately 2026). However, this average was calculated by evenly distributing the 
maximum total daily traffic volume (during the life of the project) over a 12-hour workday. 
Therefore, it may underestimate the minimum interval on major collector roads during the 
morning and evening if the majority of production traffic uses a limited number of routes; it may 
overestimate the interval on dispersed rural routes and access roads. 
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Table 4-75. Estimated Vehicle Trips by Alternative 
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Total trips (LOP) 927,402 863,436 1,171,923 228,547 843,486 768,312 1,629,590 1,598,679 2,059,529 401,646 1,591,554 1,410,187 
Maximum trips 
per year 


42,103 40,218 53,286 10,392 39,546 37,976 98,410 96,746 124,547 24,289 96,395 90,172 


Maximum trips 
per day 


115 110 146 28 108 104 270 265 341 67 264 247 
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Minimum interval 
between trips2 
(seconds) 


114 
 


116 
 


90 
 


460 
 


117 123 


Maximum 
increase over 
current traffic 
volume (%)3 


4.9% 
 


4.8% 6.2% 1.2% 4.8% 4.5% 


1 Large vehicles include semi-trucks, water trucks, oil tankers, welding trucks, sand trucks, pump trucks, and trucks carrying other specialized equipment. 
2 Calculated by evenly distributing the maximum total daily traffic volume (during the life of the project) over a 12-hour workday. It likely underestimates the minimum interval on major 
collector roads during the morning and evening, and overestimates the interval on dispersed rural routes and access roads.  
3 Assumes that all project-related traffic would travel on U.S. Highway 40 near Myton, Utah, and is based on this road segment's average 2009 daily traffic volume. 
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Figure 4-3. Daily trips by project vehicles over the life of the project.
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Because these vehicles would be spread across the project area at that point, localized delays 
would be expected primarily during large equipment mobilizations. Delays would be most likely 
in the morning and evening hours. Impacts to major roads would also be spread over a variety of 
roads. Highway 40 east of Myton (the least-used section between Vernal and the project area) 
averaged 7,798 vehicle trips/day in 2009 (UDOT 2009). At the peak of the construction and 
production period, the Proposed Action would generate approximately 385 vehicle roundtrips per 
day (see Figure 4-3), or a 4.9% increase over 2009 average daily traffic volume if all project 
traffic were to use this particular section of road (a conservative scenario). No data are available 
on road delays or the level of service this road currently provides, so it is impossible to determine 
the impact that the project would have on these criteria. Because traffic volumes on other 
sections of Highway 40 are higher than this section, the percentage that traffic would be 
increased on other segments would be lower (UDOT 2006). 


The primary arteries for project-related transportation are shown in Map 26 and described in 
Table 4-76, which includes the number of wells that would be serviced via each of the artery 
road segments in the project area. These main roads include Sand Wash Road, Wells Draw Road, 
Eightmile Flat Road, Four Mile Wash Road, Wrinkle Road, and Gate Canyon Road.  


The main roads used by recreational and tourist traffic within the project area are the Nine Mile 
Canyon Backcountry Byway and Sand Wash Road. The portion of the Nine Mile Canyon 
Backcountry Byway within the project area encompasses the following six road segments 
(segments listed from south to north, see Map 26): 


 Nine Mile Canyon Road–From Gate Canyon Road to the west 
 Franks Road–Nine Mile Canyon Road to the east of Franks Road 
 Gate Canyon Road/Gate Canyon Upper Bench to Nine Mile Canyon Road 
 Gate Canyon Road/Wrinkle Road to Gate Canyon Upper Bench  
 Wells Draw Road/Sand Wash Road to Wrinkle Road 
 Sand Wash Road/Highway 40 to Wells Draw Road 


Users of the Nine Mile Canyon Backcountry Byway would experience no project traffic below 
the rim of Nine Mile Canyon on segments 1, 2, and 3 above (see also Table 4-76). These 
segments would also not carry any traffic under the No Action Alternative. As shown in Table 
4-76, above Gate Canyon, users would experience progressively more project traffic on the 
remaining three portions of the Nine Mile Canyon Backcountry Byway. From south to north: 


 Gate Canyon Road/Wrinkle Road to Gate Canyon Upper Bench: approximately 3% of 
project traffic (or a maximum of 12 vehicles per day). This would be approximately 12 
times as much traffic as would occur on this segment under the No Action Alternative (as 
noted in Section 3.5, Land Use and Transportation, there is no baseline traffic data for 
this portion of the Nine Mile Canyon Backcountry Byway against which to compare 
project traffic). 


 Wells Draw Road/Sand Wash Road to Wrinkle Road: approximately 31% of project 
traffic (or a maximum of 119 vehicles per day). This is approximately 4 to 5 times as 
much traffic as would occur on this segment under the No Action Alternative (there is no 
baseline traffic data for this portion of the Nine Mile Canyon Backcountry Byway against 
which to compare project traffic).  
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 Sand Wash Road/Highway 40 to Wells Draw Road: 100% of project traffic (or a 
maximum of 385 vehicles per day). This is approximately 4 times as much traffic as 
would occur on this segment under the No Action Alternative (there is no baseline traffic 
data for this portion of the Nine Mile Canyon Backcountry Byway against which to 
compare traffic).  


The Sand Wash Road/Highway 40 to Wells Draw Road segment would also be traveled by the 
majority of vehicles traveling to the Sand Wash boat ramp on the Green River. Sand Wash Road 
users would experience progressively less traffic from this point as they traveled toward the 
Green River. Between 64 and 69% of project traffic (or a maximum of 235 to 266 vehicles per 
day) would occur on the portion of Sand Wash Road between the Wells Draw Road intersection 
and Big Wash Road (the turnoff to Eightmile Flat Road) From 7% to 37% of project traffic (or a 
maximum of 27 to 142 vehicles per day) would occur between Eightmile Flat Road turnoff and 
Wrinkle Road (see Map 26). This is between 7 and 10 times as much traffic as would occur on 
these segments under the No Action Alternative. No project traffic would continue past Wrinkle 
Road toward the Green River. 


Increased vehicle traffic, particularly of heavy vehicles, would also lead to an increase in 
observable road damage, and increased expense for maintaining public roads used by project 
vehicles. The degree of observable damage would depend on the road maintenance schedule and 
any increases in road maintenance budgets. This alternative would result in approximately 4.1 
times as much project-related traffic than the No Action Alternative, and would therefore have 
correspondingly larger impacts on public and private roadways used by project vehicles. 


Nine Mile Canyon’s National Backcounty Byway designation is based on the profusion of 
Fremont culture rock panels and cliff granaries located along the main road and up side canyons 
(see Section 3.5, Land Use and Transportation). Under this alternative, there would be no 
additional traffic below the rim, where these sites are located, and the Nine Mile Canyon 
Backcountry Byway would continue to possess the elements that resulted in its designation. 
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Table 4-76. Main Access Routes in the Project Area, and the Number of Wells (and 


Percentage of the Alternative's Total) They Would Service under Each Alternative 
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Sand Wash Road–Highway 40 to 
Wells Draw Road1,2 2 1,491 


(100%) 
1,114 


(100%) 
1,887 


(100%) 
368 


(100%) 
1,298 


(100%) 
Sand Wash Road–Wells Draw Road 
to Pariette Bench Road2 10 1,034 


(69%) 
773 


(69%) 
1,209 
(64%) 


268 
(73%) 


873 
67%) 


Sand Wash Road–Pariette Bench 
Road to Big Wash Road2 6 913 


(61%) 
726 


(65%) 
1,085 
(58%) 


241 
(65%) 


816 
(63%) 


Sand Wash Road–Eightmile Flat 
Road to Desert Spring Wash Road2 7 549 


(37%) 
405 


(36%) 
555 


(29%) 
57 


(15%) 
531 


(41%) 
Sand Wash Road–Desert Spring 
Wash Road to Cut-off to Wrinkle 
Road2 


7 104 
(7%) 


49 
(4%) 


171 
(9%) 


15 
(4%) 


99 
(8%) 


Wells Draw Road–Sand Wash Road 
to Wrinkle Road1 25 457 


(31%) 
341 


(31%) 
678 


(36%) 
100 


(27%) 
425 


(33%) 
Eightmile Flat Road–Sand Wash 
Road to Pariette Bench Road via  
cut-off 


11 131 
(9%) 


102 
(9%) 


207 
(11%) 


90 
(24%) 


85 
(7%) 


Eightmile Flat Road–Pariette Bench 
Road to Cut-off to Pariette Bench 
Road 


4 96 
(6%) 


38 
(3%) 


95 
(5%) 


17 
(5%) 


57 
(4%) 


Pariette Bench Road–Sand Wash 
Road to Eightmile Flat Road 14 121 


(8%) 
47 


(4%) 
124 


(7%) 
27 


(7%) 
57 


(4%) 
Four Mile Wash Road 8 211 


(14%) 
200 


(18%) 
270 


(14%) 
58 


(16%) 
184 


(14%) 
Wrinkle Road–Wells Draw Road to 
Franks Road 11 170 


(11%) 
69 


(6%) 
143 


(8%) 
13 


(4%) 
153 


(12%) 
Wrinkle Road–Cut-off from Sand 
Wash Road to Franks Road 11 18 


(1%) 
12 


(1%) 
82 


(4%) 
5 


(1%) 
16 


(1%) 
Gate Canyon Road–Wrinkle Road to 
Gate Canyon Upper Bench1 1 48 


(3%) 
37 


(3%) 
52 


(3%) 
4 


(1%) 
44 


(3%) 
Gate Canyon Road–Gate Canyon 
Upper Bench to Nine Mile Canyon 
Road1 


4 0 
(0%) 0 18 


(1%) 0 0 


Nine Mile Canyon Road– From Gate 
Canyon Road to the west1 


3 0 
(0%) 


0 12 
(0.6%) 


0 0 


Franks Road–Nine Mile Canyon 
Road to the east of Franks Road1 


8 0 
(0%) 


0 1 
(0.1%) 


0 0 


1Road segments that are part of the Nine Mile Canyon National Backcountry Byway. 
2Road segments typically used to access Sand Wash boat ramp. 
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Increased vehicle use would also increase the risk of traffic accidents and collisions with 
wildlife. It is difficult to predict the impact of increased traffic on driver safety. However, if each 
trip expected under the Proposed Action were assumed to average 80 miles, approximately 
204,559,344 miles of driving would be directly attributable to the Proposed Action. Applying the 
national rate of 1.47 crash-related fatalities per 100 million miles driven (Insurance Information 
Institute of America 2006) as a rough estimate, the risk of approximately three additional traffic 
fatalities could result from the Proposed Action over approximately 45 years. Uintah County had 
seven traffic fatalities in 2006, and Duchesne County had six fatalities (Zerofatalities 2007). 
Therefore, an increased risk of three fatalities over 45 years corresponds to an annual increase of 
less than 1% within these 2 counties. Applying national rates of 68 accidents with injuries (and 
161 accidents resulting in only property damage) per 100 million miles driven equates to a risk 
of approximately 139 accidents with injuries, and 329 property-damaging accidents that could 
result under the Proposed Action over the 45-year project lifespan. However, this likely greatly 
overestimates the actual increased risk of accidents and miles traveled, because speeds in the 
project area are generally far slower than the where the majority of the miles that contribute to 
the national average are driven. However, because the same assumptions were used for each 
alternative, these estimates provide a very conservative basis of comparison between the 
alternatives. 


Additional roads created to implement the Proposed Action would be the responsibility of the 
owner. Anticipated traffic under the Proposed Action would likely increase the wear on these 
roads proportional to the increase in traffic volume (approximately 4.9%). Additionally, the 
Proposed Action would add approximately 325 miles of new roads within the project area, an 
increase of 11% over the current 3,000-mile road network (Table 4-77). This increased 
transportation network would have a beneficial impact for many road users by expanding access 
to many parts of the project area for resource extraction activities, livestock grazing, and 
recreational activities. 


Table 4-77. Road Network Expansion in the Project Area under Each Alternative 
 Alternative 


A 
(Proposed 


Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative  
E 


(Directional) 


Alternative 
 F  


(Agency 
Preferred) 


Miles of new road 325 274 526 72 106 198 
Increase over current 
network (%) 11% 9% 18% 2% 4% 7% 


 


An expanded road network would also have an impact on a number of natural resources. 
Increased recreational access and unauthorized off-road travel due to the Proposed Action would 
create numerous additional impacts. (These impacts are described in Section 4.2, Air Quality; 
Section 4.3, Cultural Resources; Section 4.6, Livestock Management; Section 4.8, Recreation; 
Section 4.10, Soils; Section 4.13, Vegetation; and Section 4.16, Wildlife.)  
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The Proposed Action would generally result in greater impacts to transportation and the 
transportation system than the No Action Alternative. Transportation requirements under the 
Proposed Action would result in approximately 4.1 times the number of vehicle trips, traffic 
volume, and risk of accidents as under the No Action Alternative. Approximately 4.5 times as 
many miles of new road would be constructed. 


4.5.1.2 ALTERNATIVE B: REDUCED DEVELOPMENT 


4.5.1.2.1 LAND USE  


Impacts to land use would generally be the same as those described under the Proposed Action 
(Section 4.5.1.1.1), except that fewer acres of land would be impacted through development 
under this alternative, as stated in the section above. Under Alternative B, development of 1,114 
wells and associated access roads and facilities would result in the disturbance of approximately 
5,685 acres during the 15-year construction period. Approximately 79% of the proposed surface 
disturbance would occur on BLM-administered federal lands. Of the remaining disturbance, 
approximately 20% would occur on state lands, and approximately 2% would occur on private 
lands. Table 4-74 summarizes surface disturbance by landowner. Alternative B would result in 
3,630 more acres of surface disturbance to all landowners than the No Action Alternative, and 
would have relatively greater impacts to BLM and private land than to state lands. 


4.5.1.2.2 TRANSPORTATION  


Transportation impacts under this alternative would be similar to those described under the 
Proposed Action (Section 4.5.1.1.2), but would generally be of a lesser magnitude because fewer 
wells are proposed. Impacts under this alternative would, however, be of a greater magnitude 
than under the No Action Alternative. Over the course of development under Alternative B, 
approximately 2,462,115 roundtrips from a range of vehicle types and sizes would be required. A 
maximum of 375 vehicles per day (110 pickups and 265 large vehicles) would be expected to 
make roundtrips within the project area during the construction and production phase of the 
project when vehicles required for construction, completion, and production would all be 
operating simultaneously (see Figure 4-3). This corresponds to a total of 136,964 visits per year 
(40,218 pickups and 96,746 large vehicles), and a 4.8% increase over 2009 average daily traffic 
volume on Highway 40 near Myton, Utah. 


Using the same assumptions as the Proposed Action (Section 4.5.1.1.2), the highest volume of 
traffic proposed would average to one vehicle every 116 seconds during the peak of well 
construction and production. As stated under the Proposed Action, this estimate may 
underestimate the minimum interval on major collector roads during the morning and evening if 
the majority of production traffic uses a limited number of routes; it may overestimate the 
interval on dispersed rural routes and access roads. The approximately 196,969,193 miles of 
driving expected under this alternative would increase the risk of traffic accidents accordingly. 
Using the same conservative assumptions as under the Proposed Action, there would be an 
increased risk of approximately 2.9 traffic fatalities, 134 accidents with injuries, and 317 
property-damaging accidents (without injuries). Alternative B would add approximately 274 
miles of new roads within the project area, an increase of 9% over the current 3,000-mile road 
network (see Table 4-77). 
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The main arteries used by project traffic would be the same under Alternative B as under the 
Proposed Action (Table 4-76), but they would carry less traffic. The roads used by recreational 
and tourist traffic within the project area would also be the same.  


Under Alternative B, users of the Nine Mile Canyon Backcountry Byway would experience no 
project traffic below the rim of Nine Mile Canyon, as defined by Gate Canyon's upper bench and 
outlined below as encompassing the following three segments (see also Table 4-76): 


 Franks Road–Nine Mile Canyon Road to the east of Franks Road 
 Nine Mile Canyon Road–From Gate Canyon Road to the west 
 Gate Canyon Road/Gate Canyon Upper Bench to Nine Mile Canyon Road 


These segments would also not carry any traffic under the No Action Alternative. 


As shown in Table 4-76, above Gate Canyon, users would experience progressively more project 
traffic on the remaining three portions of the Nine Mile Canyon Backcountry Byway. From 
south to north: 


 Gate Canyon Road/Wrinkle Road to Gate Canyon Upper Bench: approximately 3% of 
project traffic (or a maximum of 11 vehicles per day). This is approximately 11 times as 
much traffic as would occur on this segment under the No Action Alternative. There is no 
baseline traffic data for this portion of the Nine Mile Canyon Backcountry Byway against 
which to compare traffic. 


 Wells Draw Road/Sand Wash Road to Wrinkle Road: Approximately 31% of project 
traffic (or a maximum of 116 vehicles per day). This is approximately 4 to 5 times as 
much traffic as would occur on this segment under the No Action Alternative. There is no 
baseline traffic data for this portion of the Nine Mile Canyon Backcountry Byway against 
which to compare traffic. 


 Sand Wash Road/Highway 40 to Wells Draw Road: 100% of project traffic (or a 
maximum of 375 vehicles per day). This is approximately 4 times as much traffic as 
would occur on this segment under the No Action Alternative. There is no baseline traffic 
data for this portion of the Nine Mile Canyon Backcountry Byway against which to 
compare traffic. 


The Sand Wash Road/Highway 40 to Wells Draw Road segment of road would also be traveled 
by the majority of vehicles traveling to the Sand Wash boat ramp on the Green River. Sand Wash 
Road users would experience progressively less traffic from this point as they traveled toward 
the Green River. Between 61% and 69% of project traffic (or a maximum of 244 to 259 vehicles 
per day) would occur between the Wells Draw Road intersection and the Big Wash Road (the 
turnoff to Eightmile Flat Road). From 4% to 36% of project traffic (or a maximum of 15 to 135 
vehicles per day) would occur between Eightmile Flat Road and Wrinkle Road (see Map 26). 
This is between 3 and 7 times as much traffic as would occur on these segments under the No 
Action Alternative. No project traffic would continue past Wrinkle Road toward the Green 
River.  


Impacts to the National Backcountry Byway program designation would be similar to those 
discussed under the Proposed Action.  
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Alternative B would generally result in greater impacts to transportation and the transportation 
system than under the No Action Alternative. Transportation requirements under Alternative B 
would result in approximately 3.9 times the number of vehicle trips, traffic volume, and 
increased risk of accidents as under the No Action Alternative. Approximately 3.8 times as many 
miles of new road would be constructed. 


4.5.1.3 ALTERNATIVE C: FULL DEVELOPMENT 


4.5.1.3.1 LAND USE  


Impacts to land use would generally be the same as those described under the Proposed Action 
(Section 4.5.1.1.1), except that more acres of land would be impacted through development 
under this alternative, as stated in the section above. Under Alternative C, development of 1,887 
wells and associated access roads and facilities would result in the disturbance of approximately 
9,982 acres during the 15-year construction period. Approximately 85% of the proposed surface 
disturbance would occur on BLM-administered federal lands. Of the remaining disturbance, 
approximately 14% would occur on state lands, and approximately 1% would occur on private 
lands. Table 4-74 summarizes surface disturbance by landowner. Alternative C would result in 
7,927 more acres of surface disturbance to all landowners than the No Action Alternative, and 
would have relative greater impacts to BLM (as a percentage of all impacts) than to state lands 
and private lands. 


4.5.1.3.2 TRANSPORTATION  


Transportation impacts under this alternative would be similar to those described under the 
Proposed Action (Section 4.5.1.1.2), but would generally be of a greater magnitude because more 
wells are proposed. Impacts under this alternative would therefore also be of a greater magnitude 
than under the No Action Alternative. Over the course of development under Alternative C, 
approximately 3,231,453 roundtrips would be required in a range of vehicle types and sizes. A 
maximum of 487 vehicles per day (146 pickups and 341 large vehicles) would be expected to 
make roundtrips within the project area during the construction and production phase of the project 
when vehicles required for construction, completion, and production would all be operating 
simultaneously (see Figure 4-3). This corresponds to a total of 177,833 visits per year (53,286 
pickups and 124,547 large vehicles), and a 6.2% increase over 2009 average daily traffic volume 
on Highway 40 near Myton, Utah. 


Using the same assumptions as the Proposed Action (Section 4.5.1.1.2), the highest volume of 
traffic proposed would average 1 vehicle every 90 seconds during the peak of well construction 
and production. As stated under the Proposed Action, this estimate may underestimate the 
minimum interval on major collector roads during the morning and evening if the majority of 
production traffic uses a limited number of routes; it may overestimate the interval on dispersed 
rural routes and access roads. The approximately 258,516,203 miles of driving expected under this 
alternative would increase the risk of traffic accidents accordingly. Using the same conservative 
assumptions as under the Proposed Action, there would be an increased risk of approximately 3.8 
traffic fatalities, 176 accidents with injuries, and 416 property-damaging accidents (without 
injuries). Alternative C would add approximately 526 miles of new roads within the project area, 
an increase of 18% over the current 3,000-mile road network (see Table 4-77). 
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The main arteries used by project traffic would be the same under Alternative C as under the 
Proposed Action (Table 4-76), but they would carry more traffic. The roads used by recreational 
and tourist traffic within the project area would also be the same. Under Alternative C, users of 
the Nine Mile Canyon Backcountry Byway would experience increased traffic below the rim of 
Nine Mile Canyon, as defined by Gate Canyon's upper bench and outlined below as 
encompassing the following three segments (see also Table 4-76): 


 Franks Road–Nine Mile Canyon Road to the east of Franks Road: approximately 0.1% of 
project traffic (less than one vehicle per day). This is an increase of 1% over the reported 
average daily traffic (ADT) at 78 in the upper portions of the Nine Mile Canyon 
Backcountry Byway. 


 Nine Mile Canyon Road–From Gate Canyon Road to the west: approximately 0.6% of 
project traffic (or a maximum of three vehicle per day). This is an increase of 15% over 
the reported ADT az 78 in the upper portions of the Nine Mile Canyon Backcountry 
Byway. 


 Gate Canyon Road/Gate Canyon Upper Bench to Nine Mile Canyon Road: 
approximately 1% of project traffic (or a maximum of five vehicles per day). This is an 
increase of 23% over the reported ADT of 78 in the upper portions of the Nine Mile 
Canyon Backcountry Byway. 


These three segments would not carry any traffic under the No Action Alternative. 


As shown in Table 4-76, above Gate Canyon, users would experience progressively more project 
traffic on the remaining three portions of the Nine Mile Canyon Backcountry Byway. From 
south to north: 


 Gate Canyon Road/Wrinkle Road to Gate Canyon Upper Bench: approximately 3% of 
project traffic (or a maximum of 15 vehicles per day). This is approximately 15 times as 
much traffic as would occur under the No Action Alternative. There is no baseline traffic 
data for this portion of the Nine Mile Canyon Backcountry Byway against which to 
compare traffic. 


 Wells Draw Road/Sand Wash Road to Wrinkle Road: approximately 36% of project 
traffic (or a maximum of 175 vehicles per day). This is between 6 and 7 times as much 
traffic as would occur on this segment under the No Action Alternative. There is no 
baseline traffic data for this portion of the Nine Mile Canyon Backcountry Byway against 
which to compare traffic. 


 Sand Wash Road/Highway 40 to Wells Draw Road: 100% of project traffic (or a 
maximum of 487 vehicles per day). This is approximately 5 times as much traffic as 
would occur on this segment under the No Action Alternative. There is no baseline traffic 
data for this portion of the Nine Mile Canyon Backcountry Byway against which to 
compare traffic.  


2Impacts to National Backcountry Byway designation would be similar to those discussed under 
the Proposed Action.  


The Sand Wash Road/Highway 40 to Wells Draw Road segment of road would also be traveled by 
the majority of vehicles traveling to the Sand Wash boat ramp on the Green River. Sand Wash 
Road users would experience progressively less traffic from this point as they traveled toward the 
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Green River. Between 58% and 64% of project traffic (or a maximum of 282 to 312 vehicles per 
day) would occur between the Wells Draw Road intersection and Big Wash Road (the turnoff to 
Eightmile Flat Road). From 9% to 29% of project traffic (or a maximum of 44 to 141 vehicles per 
day) would occur between the Eightmile Flat Road and Wrinkle Road (see Map 26). This is 
between 10 and 11 times as much traffic as would occur on these segments under the No Action 
Alternative. No project traffic would continue past Wrinkle Road toward the Green River. 


Alternative C would generally result in greater impacts to transportation and the transportation 
system than the No Action Alternative. Transportation requirements under Alternative C would 
result in approximately 5.1 times the number of vehicle trips, traffic volume, and increased risk of 
accidents as under the No Action Alternative. Approximately 7.3 times as many miles of new road 
would be constructed. 


4.5.1.4 ALTERNATIVE D: NO ACTION 


4.5.1.4.1 LAND USE  


Impacts to land use would generally be the same as those described under the Proposed Action 
(Section 4.5.1.1.1), except that fewer acres of land would be impacted through development under 
this alternative, as stated in the section above. Under the No Action Alternative, development of 
368 wells and associated access roads and facilities would result in the disturbance of 
approximately 2,055 acres during the 15-year construction period. Approximately 75% of the 
proposed surface disturbance would occur on BLM-administered federal lands. Of the remaining 
disturbance, approximately 24% would occur on state lands, and approximately 1% would occur 
on private lands. Table 4-74 summarizes surface disturbance by landowner. The No Action 
Alternative would result in the least surface disturbance to property owners in the project area of 
any alternative. 


4.5.1.4.2 TRANSPORTATION  


Transportation impacts under this alternative would be similar to those described under the 
Proposed Action (Section 4.5.1.1.2), but would generally be of a far lesser magnitude because far 
fewer wells are anticipated. Over the 45-year course of development and production under the No 
Action Alternative, approximately 630,193 roundtrips would be required in a range of vehicle 
types and sizes. A maximum of 95 vehicles per day (28 pickups and 67 large vehicles) would be 
expected to make roundtrips within the project area during the construction and production phase 
of the project when vehicles required for construction, completion, and production would all be 
operating simultaneously (see Figure 4-3). This corresponds to a total of 34,681 visits per year 
(10,392 pickups and 24,289 large vehicles), and a 1.2% increase over 2009 average daily traffic 
volume on Highway 40 near Myton, Utah. 


Using the same assumptions as the Proposed Action (Section 4.5.1.1.2), the highest volume of 
traffic proposed would average 1 vehicle every 460 seconds (7 minutes 40 seconds) during the 
peak of well construction and production. As stated under the Proposed Action, this estimate may 
underestimate the minimum interval on major collector roads during the morning and evening if 
the majority of production traffic uses a limited number of routes; it may overestimate the interval 
on dispersed rural routes and access roads. The approximately 50,415,455 miles of driving 
expected under this alternative would increase the risk of traffic accidents accordingly. Using the 
same conservative assumptions as under the Proposed Action, there would be an increased risk of 
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approximately 0.7 traffic fatalities, 34 accidents with injuries, and 81 property-damaging accidents 
(without injuries) over the life of the project. The No Action Alternative would add approximately 
72 miles of new roads within the project area, an increase of 2% over the current 3,000-mile road 
network (see Table 4-67). 


The main arteries used by project traffic would be the same under the No Action Alternative as 
under the Proposed Action (Table 4-76), but they would carry less traffic. The roads used by 
recreational and tourist traffic within the project area would also be the same. Under the No Action 
Alternative, users of the Nine Mile Canyon Backcountry Byway would experience no project 
traffic below the rim of Nine Mile Canyon, as defined by Gate Canyon's upper bench and outlined 
below as encompassing the following three segments (see also Table 4-76): 


 Franks Road–Nine Mile Canyon Road to the east of Franks Road 
 Nine Mile Canyon Road–From Gate Canyon Road to the west 
 Gate Canyon Road/Gate Canyon Upper Bench to Nine Mile Canyon Road 


As shown in Table 4-76, above Gate Canyon, users would experience progressively more project 
traffic on the remaining three portions of the Nine Mile Canyon Backcountry Byway. From south 
to north: 


 Gate Canyon Road/Wrinkle Road to Gate Canyon Upper Bench: approximately 1% of 
project traffic (or a maximum of one vehicle per day). There is no baseline traffic data for 
this portion of the Nine Mile Canyon Backcountry Byway against which to compare traffic. 


 Wells Draw Road/Sand Wash Road to Wrinkle Road: approximately 27% of project traffic 
(or a maximum of 26 vehicles per day). There is no baseline traffic data for this portion of 
the Nine Mile Canyon Backcountry Byway against which to compare traffic.  


 Sand Wash Road/Highway 40 to Wells Draw Road: 100% of project traffic (or a maximum 
of 95 vehicles per day). There is no baseline traffic data for this portion of the Nine Mile 
Canyon Backcountry Byway against which to compare traffic.  


Impacts to the National Backcountry Byway program designation would be similar to those 
discussed under the Proposed Action.  


The Sand Wash Road/Highway 40 to Wells Draw Road segment of road would also be traveled by 
the majority of vehicles traveling to the Sand Wash boat ramp on the Green River. Sand Wash 
Road users would experience progressively less traffic from this point as they traveled toward the 
Green River. Approximately 65% to 73% of project traffic, or a maximum of 62-69 vehicles per 
day would occur between the Wells Draw Road intersection and Big Wash Road (the turnoff to 
Eightmile Flat Road). From 4% to 15% of project traffic, or a maximum of 4 to 14 vehicles per day 
would occur between the Eightmile Flat Road and Wrinkle Road (see Map 26). No project traffic 
would continue past Wrinkle Road toward the Green River. 


4.5.1.5 ALTERNATIVE E: REDUCED DEVELOPMENT WITH DIRECTIONAL DRILLING 


4.5.1.5.1 LAND USE  


Impacts to land use would generally be the same as those described under the Proposed Action 
(Section 4.5.1.1.1), except that fewer acres of land would be impacted through development 
under this alternative, as stated in the section above. Under Alternative E, development of 1,114 
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wells and associated access roads and facilities would result in the disturbance of approximately 
2,174 acres during the 15-year construction period. Approximately 80% of the proposed surface 
disturbance would occur on BLM-administered federal lands. Of the remaining disturbance, 
approximately 18% would occur on state lands, and approximately 2% would occur on private 
lands. Table 4-74 summarizes surface disturbance by landowner. Alternative E would result in 
119 more acres of surface disturbance to all landowners than the No Action Alternative, and 
would have relatively greater impacts to BLM and private land than to state lands. 


4.5.1.5.2 TRANSPORTATION  


Transportation impacts under this alternative would be similar to those described under the 
Proposed Action (Section 4.5.1.1.2), but would generally be of a lesser magnitude because fewer 
wells are proposed. Impacts under this alternative would, however, be of a greater magnitude 
than under the No Action Alternative. Over the course of development under Alternative E, 
approximately 2,435,040 roundtrips from a range of vehicle types and sizes would be required. A 
maximum of 372 vehicles per day (108 pickups and 264 large vehicles) would be expected to 
make roundtrips within the project area during the construction and production phase of the 
project when vehicles required for construction, completion, and production would all be 
operating simultaneously (see Figure 4-3). This corresponds to a total of 135,941 visits per year 
(39,546 pickups and 96,395 large vehicles), and a 4.8% increase over 2009 average daily traffic 
volume on Highway 40 near Myton, Utah. 


Using the same assumptions as the Proposed Action (Section 4.5.1.1.2), the highest volume of 
traffic proposed would average to one vehicle every 117 seconds during the peak of well 
construction and production. As stated under the Proposed Action, this estimate may 
underestimate the minimum interval on major collector roads during the morning and evening if 
the majority of production traffic uses a limited number of routes; it may overestimate the 
interval on dispersed rural routes and access roads. The approximately 194,803,193 miles of 
driving expected under this alternative would increase the risk of traffic accidents accordingly. 
Using the same conservative assumptions as under the Proposed Action, there would be an 
increased risk of approximately 2.9 traffic fatalities, 132 accidents with injuries, and 314 
property-damaging accidents (without injuries). Alternative E would add approximately 106 
miles of new roads within the project area, an increase of 4% over the current 3,000-mile road 
network (see Table 4-77). 


The impacts to main transportation arteries and roads used by recreational and tourist traffic 
under Alternative E would be nearly the same as under Alternative B, including impacts to each 
of the six segments of the Nine Mile Canyon Backcountry Byway. Approximately 1.4% fewer 
vehicle trips would be required on all road segments due to the slightly fewer vehicles required 
for well pad construction and reclamation. Transportation requirements under Alternative E 
would result in approximately 3.9 times the number of vehicle trips, traffic volume, and 
increased risk of accidents as under the No Action Alternative. Approximately 1.5 times as many 
miles of new road would be constructed (primarily well-pad access roads) as under the No 
Action Alternative. 


Impacts to the National Backcountry Byway program designation would be similar to those 
discussed under the Proposed Action.  
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4.5.1.6 ALTERNATIVE F: AGENCY PREFERRED ALTERNATIVE 


4.5.1.6.1 LAND USE 


Impacts to land use would generally be the same as those described under the Proposed Action 
(Section 4.5.1.1.1), except that fewer acres of land would be impacted through development than 
under the Proposed Action. Under Alternative F, development of 1,298 wells and associated 
access roads and facilities would result in the disturbance of approximately 3,602 acres during 
the 15-year construction period. Approximately 83% of the proposed surface disturbance would 
occur on BLM-administered federal lands. Of the remaining disturbance, approximately 16% 
would occur on state lands, and approximately 1% would occur on private lands. Table 4-74 
summarizes surface disturbance by landowner. Alternative F would result in 1,547 more acres of 
surface disturbance to all landowners than the No Action Alternative, and would have relatively 
greater impacts to BLM and state land than to private lands. 


4.5.1.6.2 TRANSPORTATION 


Transportation impacts under this alternative would be similar to those described under the 
Proposed Action (Section 4.5.1.1.2), but would generally be of a lesser magnitude because fewer 
wells are proposed. Impacts under this alternative would, however, be of a greater magnitude 
than under the No Action Alternative. Over the course of development under Alternative F, 
approximately 2,178,499 roundtrips from a range of vehicle types and sizes would be required. A 
maximum of 351 vehicles per day (104 pickups and 247 large vehicles) would be expected to 
make roundtrips within the project area during the construction and production phase of the 
project when vehicles required for construction, completion, and production would all be 
operating simultaneously (see Figure 4-3). This corresponds to a total of 128,148 visits per year 
(37,976 pickups and 90,172 large vehicles), and a 4.5% increase over 2009 average daily traffic 
volume on Highway 40 near Myton, Utah. 


Using the same assumptions as the Proposed Action (Section 4.5.1.1.2), the highest volume of 
traffic proposed would average one vehicle every 123 seconds during the peak of well 
construction and production. As stated under the Proposed Action, this estimate may 
underestimate the minimum interval on major collector roads during the morning and evening if 
the majority of production traffic uses a limited number of routes; it may overestimate the 
interval on dispersed rural routes and access roads. The approximately 174,279,919 miles of 
driving expected under this alternative would increase the risk of traffic accidents accordingly. 
Using the same conservative assumptions as under the Proposed Action, there would be an 
increased risk of approximately 2.6 traffic fatalities, 119 accidents with injuries, and 281 
property-damaging accidents (without injuries). Alternative F would add approximately 198 
miles of new roads within the project area, an increase of 7% over the current 3,000-mile road 
network (see Table 4-67). 
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The main arteries used by project traffic would be the same under Alternative F as under the 
Proposed Action (Table 4-76 ), but they would carry less traffic. The roads used by recreational 
and tourist traffic within the project area would also be the same. Under Alternative F, users of 
the Nine Mile Canyon Backcountry Byway would experience no project traffic below the rim of 
Nine Mile Canyon, as defined by Gate Canyon's upper bench and outlined below as 
encompassing the following three segments (see also Table 4-76): 


 Franks Road–Nine Mile Canyon Road to the east of Franks Road 
 Nine Mile Canyon Road–From Gate Canyon Road to the west 
 Gate Canyon Road/Gate Canyon Upper Bench to Nine Mile Canyon Road 


As shown in Table 4-76, above Gate Canyon, users would experience progressively more project 
traffic on the remaining three portions of the Nine Mile Canyon Backcountry Byway. From 
south to north: 


 Gate Canyon Road/Wrinkle Road to Gate Canyon Upper Bench: Approximately 3% of 
project traffic (or a maximum of 11 vehicles per day). This is approximately 11 times as 
much as compared to the No Action Alternative. There is no baseline traffic data for this 
portion of the Nine Mile Canyon Backcountry Byway against which to compare traffic. 


 Wells Draw Road/Sand Wash Road to Wrinkle Road: Approximately 33% of project 
traffic (or a maximum of 116 vehicles per day). This is between 4 and 5 times as much 
traffic as would occur on this segment under the No Action Alternative. There is no 
baseline traffic data for this portion of the Nine Mile Canyon Backcountry Byway against 
which to compare traffic. 


 Sand Wash Road/Highway 40 to Wells Draw Road: 100% of project traffic (or a 
maximum of 351 vehicles per day). This is between 3 and 4 times as much traffic as 
would occur on this segment under the No Action Alternative. There is no baseline traffic 
data for this portion of the Nine Mile Canyon Backcountry Byway against which to 
compare traffic. 


Impacts to the National Backcountry Byway program designation would be similar to those 
discussed under the Proposed Action.  


The Sand Wash Road/Highway 40 to Wells Draw Road segment of road would also be traveled 
by the majority of vehicles traveling to the Sand Wash boat ramp on the Green River. Sand Wash 
Road users would experience progressively less traffic from this point as they traveled toward 
the Green River. Approximately 63% to 67% of project traffic, or a maximum of 221 to 235 
vehicles per day would occur between the Wells Draw Road intersection and Big Wash Road 
(the turnoff to Eightmile Flat Road). From 8% to 41% of project traffic, or a maximum of 28 to 
144 vehicles per day would occur between the Eightmile Flat Road and Wrinkle Road (see Map 
26). No project traffic would continue past Wrinkle Road toward the Green River. 


Alternative F would generally result in greater impacts to transportation and the transportation 
system than under the No Action Alternative. Transportation requirements under Alternative F 
would result in approximately 3.5 times the number of vehicle trips, 3.7 times the traffic volume, 
and 3.5 times the increased risk of accidents as under the No Action Alternative. Approximately 
2.75 times as many miles of new road would be constructed (primarily well-pad access roads) as 
under the No Action Alternative. 
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4.5.2 MITIGATION 


4.5.2.1 LAND USE MITIGATION 
Potential conflicts with existing ROWs could be resolved on a site-specific basis, including the 
use of applicable Fluid Minerals BMPs from Appendix R of the Vernal RMP (BLM 2008c). 


4.5.2.2 TRANSPORTATION MITIGATION 
Proposed mitigation measures that could be applied to reduce the impacts to transportation 
include the following: 


 Gasco would implement speed limits for their employees and contractors while driving 
roads within the project area, as well as require adherence to speed limits beyond the 
project area. 


 Additional permanent and temporary signage would be placed alerting motorists to 
upcoming construction vehicles in order to lower the probability of accidents. 


 Gasco would coordinate with the appropriate authorizing officer (AO) when construction, 
maintaining, or reclaiming roads. 


 Cooperative road management plans would be developed between Gasco, Duchesne 
County, Uintah County, the State of Utah, and private landowners to address 
maintenance requirements and responsibilities, and to ensure that roads used by project 
vehicles are not degraded. 


 Whenever practicable, heavy and/or slow-moving equipment would be moved at night or 
during non-peak driving times to minimize delays to other users. Flaggers and/or flag 
cars would be used to alert non-project traffic to upcoming project equipment. 


 Gas and water pipelines would be buried at road crossings. 
 Signs would be installed in areas of heavy equipment and truck traffic for warning other 


users. 
 Passing areas would be constructed as directed by the AO so other users can safely pass 


project-related vehicles.  
 Road disturbances in areas with soils susceptible to wind erosion would be surfaced 


(graveling, water, or surfactants applied to roads, etc.) as directed by the AO to reduce 
fugitive dust generated by traffic and related activities.  


 As feasible in order to reduce vehicle trips, Operator would use centralized tank locations 
for water and condensate tanks. The feasibility of centralizing tank facilities would be 
determined on a site-specific basis.  


 Gasco would bury all pipelines crossing County roads to a minimum depth of 5 feet to 
ensure the safety of road maintenance workers and activities. 


 All applicable Fluid Minerals BMPs from Appendix R of the Vernal RMP (BLM 2008c) 
would be implemented, including seasonal restrictions on vehicular access where there 
are wildlife conflict or road damage/maintenance issues. 
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4.5.3 UNAVOIDABLE ADVERSE IMPACTS 


Increased vehicular traffic would increase local traffic volumes, increase the risk of traffic accidents, 
increase the local requirements for road maintenance, and cause occasional delays for non-project 
users. Although the risk of traffic accidents, delays, and the need for increased road maintenance 
could be mitigated (see Mitigation, above), there would still be some residual impacts. 


4.5.4 IRRETRIEVABLE AND IRREVERSIBLE COMMITMENTS OF RESOURCES 


Surface disturbance by the project would remain in that state until rehabilitated (approximately 
30 years after drilling, or until approximately 2053), as described elsewhere in this chapter. Any 
traffic accidents caused by project-related activities would be irreversible. 


4.5.5 RELATIONSHIP OF SHORT-TERM USES TO LONG-TERM PRODUCTIVITY 


This project is unlikely to impact long-term land use, land ownership, or land management. The 
increased road network required for the project would lead to increased access over the lifetime 
of the project, or until project roads were decommissioned. Although increased traffic volume 
from drilling and construction would occur for 15 years, it would be a short-term impact in any 
given location due to its localized nature. Traffic volume increases during production would be 
less than during the combined drilling and production phase, but would persist for the life of the 
project. 


4.6 LIVESTOCK MANAGEMENT 
Impacts to livestock are anticipated under each of the alternatives. Potential adverse direct 
impacts to livestock include the loss of forage and an increased risk of vehicular collisions with 
animals. Indirect effects include noxious weed invasion. The proposed well development would 
result in both a short- and long-term loss of available livestock forage, with the amount timing of 
long-term loss dependent upon reclamation success. 


The primary loss to livestock from Alternative A (Proposed Action) is the amount of available 
forage in terms of animal unit months (AUMs). Loss of forage impacts to livestock are measured 
by calculating the potential loss of AUMs (due to clearing vegetation) resulting from 
construction of wells, roads, pipelines, and evaporative ponds. AUMs are a measure of 
vegetation quantity and do not necessarily reflect the number of grazing permits allotted in the 
project area. AUMs are a measure of the amount of food necessary to feed a cow and her calf for 
1 month. 


Impacts to livestock are also anticipated from an increased risk of livestock collisions measured 
by the proportional changes in miles of roads in the project area under each alternative. 
Additionally, there is an increased risk of noxious weed invasions and increased potential for 
entrained dust resulting from the proportional changes in acres of vegetation disturbed under 
each alternative. 
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4.6.1 DIRECT AND INDIRECT EFFECTS 


4.6.1.1 ALTERNATIVE A: PROPOSED ACTION 
Project-related development (including evaporative ponds) throughout the project area would 
result in loss of vegetation, thereby reducing the amount of forage available for livestock. The 
following table illustrates the total acres of disturbance and the percentage of allotments that 
would be affected by the Proposed Action. 


Table 4-78. Acres of Vegetation Impacted by Alternative 


 Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F  


(Agency 
Preferred) 


Acres of disturbance1 7,536 5,643 9,956 2,034 2,158 3,601 
Percentage of total allotments 
within project area* 3.7% 2.8% 4.9% 1.0% 1.1% 1.8% 


*The total acreage of allotments that fall in the project area is 204,713. 
1This figure includes acreage of vegetation removal in the stock drive trail. 


Impacts to AUMs from the Proposed Action were calculated by multiplying the total AUMs 
allocated to livestock by the percentage of the allotment that would be directly impacted by 
surface-disturbing activities under the Proposed Action. Table 4-79 shows the number of AUMs 
that would be impacted within each grazing allotment, as well as the overall percentage that 
those AUMs represent for the entire allotment. Across all allotments, AUM loss averages 
approximately 1 AUM per 10 acres of surface disturbance.  


As shown in the table, the Proposed Action would impact a total of 740 AUMs, which is 1.6% of 
the total adjudicated AUMs available in all of the allotments (46,048 AUMs) and total allotment 
acreage, and 3.7% of the allotment and livestock use within the Gasco project area. The overall 
impacts are such that the Proposed Action would have greater impacts (740 AUMs) to grazing 
than Alternative B (554 AUMs), the No Action Alternative (200 AUMs), Alternative E (219 
AUMs), and Alternative F (369 AUMs), but fewer than Alternative C (972 AUMs). 


In addition to impacts to grazing from decreased AUMs, there is an increased potential for 
livestock collisions as a result of well development. Although it is not possible to calculate the 
exact collisions that would occur per mile, it can be assumed that the more miles of roads that are 
constructed, the increased risk of collision. The following list shows the miles of roads that 
would be constructed under each alternative: 


 Proposed Action: 325 miles 
 Alternative B: 274 miles 
 Alternative C: 526 miles 
 No Action Alternative: 72 miles 
 Alternative E: 106 miles 
 Alternative F: 198 miles 
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Indirect effects resulting from the spread of noxious weeds would adversely impact livestock 
because they cannot use these species for forage. Because the spread of noxious weeds is often 
related to road construction, the above list of road mileage for analysis of livestock collisions can 
also be used to compare impacts between the alternatives for increased noxious weeds invasion. 
Similar analysis can be used in that the more miles proposed for well development, the greater 
the risk for noxious weeds to spread. Additionally, impacts to vegetation resulting from project 
construction may result in increased dust on vegetation, which can also reduce available forage. 
For impacts to vegetation resulting from project construction, please refer to the vegetation 
acreages listed in Table 4-78. 


Compared to the No Action Alternative, the Proposed Action would impact approximately 4 
times the number of AUMs and would propose 253 more miles of roads (450%) for well 
development resulting in greater impacts. The Proposed Action would also impact 25 acres of 
the stock drive trail, approximately 250% more acreage than the No Action Alternative.   
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Table 4-79. Forage Lost (AUMs) in the Project Area by Allotment* 


Grazing Allotment and AUMS 
Available 


Alternative A 
(Proposed Action) 


Alternative B 
(Reduced) 


Alternative C 
(Full) 


Alternative D 
(No Action) 


Alternative E 
(Directional) 


Alternative F 
(Agency Preferred) 
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Antelope Powers 40,466  22 0.1% 2 22 0.1% 2 190 0.5% 21 65 0.2% 7 1 0.0% 0 17 0.0% 2 
Big Wash  5,367  162 3.0% 30 161 3.0% 29 334 6.2% 61 32 0.6% 6 56 1.0% 10 108 2.0% 20 
Big Wash Draw  8,372  109 1.3% 7 109 1.3% 7 373 4.5% 23 62 0.7% 4 46 0.5% 3 71 0.8% 4 
Bull Canyon 16,578  169 1.0% 10 103 0.6% 6 570 3.4% 34 32 0.2% 2 41 0.2% 2 121 0.7% 7 
Castle Peak 51,824  928 1.8% 85 830 1.6% 76 1,883 3.6% 173 598 1.2% 55 303 0.6% 28 389 0.8% 36 
Currant Canyon  6,975  39 0.6% 2 19 0.3% 1 76 1.1% 5 0 0.0% 0 0 0.0% 0 18 0.3% 1 
Devils Canyon 22,351  661 3.0% 80 231 1.0% 28 618 2.8% 75 74 0.3% 9 93 0.4% 11 424 1.9% 52 
Eightmile Flat 27,550  343 1.2% 53 270 1.0% 42 552 2.0% 85 170 0.6% 26 206 0.7% 32 138 0.5% 21 
Five Mile  15,622  634 4.1% 88 614 3.9% 85 790 5.1% 109 92 0.6% 13 240 1.5% 33 426 2.7% 59 
Green River 139,485  0 0.0% 0 0 0.0% 0 44 0.0% 0 0 0.0% 0 0 0.0% 0 0 0.0% 0 
Green River allotment 
management plan (AMP) 


 9,608  0 0.0% 0 0 0.0% 0 0 0.0% 0 0 0.0% 0 0 0.0% 0 0 0.0% 0 


Green River Bottoms  7,159  33 0.5% 2 33 0.5% 2 55 0.8% 4 1 0.0% 0 14 0.2% 1 3 0.0% 0 
Little Desert  49,361  2657 5.4% 205 2,100 4.3% 162 2,648 5.4% 204 516 1.0% 40 746 1.5% 57 1126 2.3% 87 
Max Canyon  365  0 0.0% 0 0 0.0% 0 0 0.0% 0 0 0.0% 0 0 0.0% 0 0 0.0% 0 
Stone Canyon  30,463  0 0.0% 0 0 0.0% 0 2 0.0% 0 0 0.0% 0 0 0.0% 0 0 0.0% 0 
Twin Knolls  6,969  417 6.0% 59 227 3.3% 32 326 4.7% 46 46 0.7% 7 87 1.2% 12 263 3.8% 37 
Water Canyon 2  6,698  324 4.8% 18 259 3.9% 14 289 4.3% 16 38 0.6% 2 94 1.4% 5 184 2.8% 10 
Wells Draw  10,923  316 2.9% 35 317 2.9% 35 423 3.9% 47 111 1.0% 12 126 1.2% 14 207 1.9% 23 
Wetlands 18,481  697 3.8% 63 347 1.9% 31 757 4.1% 68 189 1.0% 17 103 0.6% 9 104 0.6% 9 
Total 474,617 7511 1.6% 740 5,642 1.2% 554 9,930 2.1% 972 2,026 0.4% 200 2,156 0.5% 219 3,600 0.8% 369 
* Total acreage does not include the stock drive trail acreage, which has no allotted AUMs.  
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4.6.1.2 ALTERNATIVE B: REDUCED DEVELOPMENT 
Alternative B would result in the direct removal of 5,643 acres of vegetation. Alternative B would 
impact a total of 554 AUMs, which is 1.2% of the total adjudicated AUMs available in all of the 
allotments (46,048 AUMs) and total allotment acreage, and 2.8% of the allotment/livestock use 
acreage within the Gasco project area. Alternative B also proposes 274 miles of roads for well 
development. This is approximately 3 times the number of AUMs and approximately 4 times more 
miles of roads than under the No Action Alternative. Alternative B would therefore result in 
greater impacts. Alternative B would impact less than one-half acre of the stock drive trail, 
approximately 4% of the 9.67 acres that would be impacted under the No Action Alternative. 


4.6.1.3 ALTERNATIVE C: FULL DEVELOPMENT 
Alternative C would result in the direct removal of 9,956 acres of vegetation. Alternative C 
would impact a total of 972 AUMs, which is 2.1% of the total adjudicated AUMs available in all 
of the allotments and total allotment acreage, and 4.9% of the allotment/livestock use acreage 
within the Gasco project area. Alternative C also proposes 274 miles of roads for well 
development. This is approximately 5 times more impact to AUMs and 7.3 times the number of 
roads miles than proposed under the No Action Alternative. Alternative C would also impact 27 
acres of the stock drive trail, approximately 280% more acreage than the No Action Alternative. 


4.6.1.4 ALTERNATIVE D: NO ACTION 
The No Action Alternative would result in the direct removal of 2,034 acres of vegetation. The 
No Action Alternative would impact a total of 200 AUMs, which is 0.4% of the total adjudicated 
AUMs available in all of the allotments and total allotment acreage, and 1.0% of the allotment/ 
livestock use acreage within the Gasco project area (including impacts to 9.67 acres of the stock 
drive trail). The No Action Alternative proposes 72 miles of roads for well development. This 
would result in the least amount of impact to livestock of all the alternatives.  


4.6.1.5 ALTERNATIVE E: REDUCED DEVELOPMENT WITH DIRECTIONAL DRILLING 
Alternative E would result in the direct removal of 2,158 acres of vegetation. Alternative E would 
impact a total of 200 AUMs, which is 0.5% of the total adjudicated AUMs available in all of the 
allotments (46,048 AUMs) and total allotment acreage, and 1.1% of the allotment/livestock use 
acreage within the Gasco project area. Alternative E also proposes 106 miles of roads for well 
development. Alternative E would therefore result in greater impacts than the No Action 
Alternative. Alternative E would impact approximately 1.2 acres of the stock drive trail, 
approximately 12% of the 9.67 acres that would be impacted under the No Action Alternative. 


4.6.1.6 ALTERNATIVE F: AGENCY PREFERRED ALTERNATIVE 
Alternative F would result in the direct removal of 3,601 acres of vegetation. Alternative F 
would impact a total of 369 AUMs, which is 0.8% of the total adjudicated AUMs available in all 
of the allotments and total allotment acreage, and 1.1% of the allotment/livestock use acreage 
within the Gasco project area. Alternative F also proposes 198 miles of roads for well 
development. Alternative F would therefore result in greater impacts than the No Action 
Alternative. Alternative F would impact approximately 1.5 acres of the stock drive trail, 
approximately 15% of the 9.67 acres that would be impacted under the No Action Alternative. 
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4.6.2 MITIGATION 


Applicable Fluid Minerals BMPs from Appendix R of the Vernal RMP (BLM 2008c) would be 
used to reduce impacts to livestock forage and/or operation and facilities. 


4.6.3 UNAVOIDABLE ADVERSE IMPACTS 


Removal of vegetation as a result of construction and project development would occur under all 
of the alternatives. Thus, reduction in forage in several allotments would occur under each of the 
alternatives. Also as a result of construction, there would be an unavoidable increase in risk of 
livestock disturbance and collision. 


4.6.4 IRRETRIEVABLE AND IRREVERSIBLE COMMITMENTS OF RESOURCES 


Irretrievable impacts would include the potential loss of livestock forage for several years until 
reclamation is successful. Irreversible impacts would include areas with permanently removed 
vegetation and livestock mortality, should any occur. 


4.6.5 RELATIONSHIP OF SHORT-TERM USES TO LONG-TERM PRODUCTIVITY 


Activities associated with the proposed oil and gas well development (e.g., roads, grading, 
vegetation removal), would reduce the forage productivity and available AUMs until the 
disturbances were successfully reclaimed. Overall, impacts to long-term productivity resulting 
from these activities would be minimal due to the limited overall percentages that would be 
impacted by the Proposed Action. 


4.7 PALEONTOLOGICAL RESOURCES 
The loss of any identifiable fossil that embodies the distinctive characteristics of a type of 
prehistoric organism, or provides information regarding prehistory, would be an adverse 
environmental impact. Direct impacts on paleontological resources would include the potential 
destruction of paleontological resources and the loss of information associated with these 
resources. If potentially fossiliferous bedrock or surface sediments are disturbed, project 
excavations may result in the destruction of paleontological resources and subsequent loss of 
information. The unlawful collection of vertebrate fossils would also be an adverse impact. 
Conversely, construction activities might beneficially impact paleontological resources if fossils 
are exposed that may never have been unearthed by natural means. When mitigation measures 
are implemented, these newly exposed fossils would become available for salvage, scientific 
analysis, and preservation at a public museum. In this way, direct adverse impacts could be 
reversed into beneficial impacts through the proper implementation of a paleontological 
monitoring and mitigation program. 


Indirect impacts occur later in time or farther away in distance than direct impacts. Adverse 
indirect impacts would include the compaction or fracturing of surface deposits or fossiliferous 
bedrock through daily operation of project activities. Another example of a possible adverse 
indirect impact would be an increase in unauthorized fossil collection or vandalism due to 
increased access on new, project-related roads.  
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In general, for project sites that contain paleontologically sensitive geologic units (such as the 
Green River or Uinta formations), the greater the degree of construction-related ground 
disturbance, the higher the potential for adverse impacts on paleontological resources. Potential 
adverse impacts on paleontological resources include direct impacts related to construction of 
wells, evaporative ponds, and roads, as well as indirect impacts related to the operations of such 
facilities. 


The nature of potential impacts on paleontological resources would be the same under all 
alternatives. However, the extent of impacts would vary by alternative based on the amount of 
surface disturbance that would occur on Condition 1 and 3 and Potential Fossil Yield 
Classification (PFYC) system Class 2 and 5 lands (see Section 4.7.1.1), as well as the extent in 
miles of new roads in the project area allowing for increased access (see Section 4.7.1.1). The 
general nature of potential impacts common to all alternatives is discussed under the Proposed 
Action. Impacts related to the Proposed Action and Alternatives B, C, E, and F are compared to 
the No Action Alternative. 


4.7.1 DIRECT AND INDIRECT EFFECTS 


4.7.1.1 ALTERNATIVE A: PROPOSED ACTION  
Within the project area, potential direct adverse impacts on paleontological resources are most 
likely to occur where bedrock strata of the Green River and Uinta formations are disturbed by 
construction. This would include grading for natural gas well pads, access roads, compressor 
stations, and construction lay-down areas, as well as ground disturbances caused by brushing, 
grading, trenching, or boring for pipelines. It would also include augering for piles, poles, or 
electrical towers, as well as surface impacts associated with geophysical investigations and 
evaporative ponds. These activities (and any other ground-disturbing actions) have the potential 
to adversely impact an unknown quantity of fossils that may occur on or underneath the surface 
in areas containing paleontologically sensitive geologic units. Without mitigation, these fossils 
would be adversely impacted (destroyed). 


Paleontological resources can only provide high-quality data when they are recovered directly 
from the rock layer in which they were preserved. In most cases, the depth and lateral extent of 
fossiliferous deposits are unknown until they are discovered either by chance or as the result of 
systematic testing by paleontologists. The fossils can then be excavated, and associated data can 
be recovered, followed by transportation to a public museum for laboratory preparation, analysis, 
and permanent storage to make them available for scientific research, education, and display. 
Even if the depth and extent of project-related surface-disturbing activities was known, precise 
impacts could not be calculated. Therefore, any analysis of the potential impacts of a ground-
disturbing project on paleontological resources must rely on data that estimate the potential for 
sensitivity of particular geologic units based on the frequency and density of past discoveries. 


As stated in Section 3.7 (Paleontological Resources), the BLM is currently transitioning between 
2 different classification systems, the General Procedural Guidance for Paleontological Resource 
Management, and the PFYC system. Both systems will be used in this analysis. 


Under the BLM Paleontological Resource Classification System, four geologic units found 
within the project area are considered paleontologically highly sensitive: the Uinta Formation, 
the Green River Formation, River Terrace Deposits, and Older Pediment Deposits. The Uinta 
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Formation and Parachute Creek Member of the Green River Formation are both classified as 
Condition 1 using the BLM's Paleontological Resource Classification System, which includes 
“areas that are known to contain vertebrate fossils or noteworthy occurrences of invertebrate of 
plant fossils.” The River Terrace and Older Pediment Deposits, and the members and subunits of 
the Green River Formation (excluding the Parachute Creek Member) are classified as Condition 


3 and “are very unlikely to produce vertebrate fossils or noteworthy occurrences of invertebrate 
or plant fossils.”  


Under the PFYC system, the members and subunits of the River Terrace and Older Pediment 
Deposits are designated as Class 2 (“not likely to contain vertebrate fossils or scientifically 
significant nonvertebrate fossils”), and the Uinta Formation and Parachute Creek Member of the 
Green River Formation are considered Class 5 (“highly fossiliferous geologic units that regularly 
and predictably produce vertebrate fossils or uncommon invertebrate or plant fossils”). Refer to 
Section 3.7 (Paleontological Resources) for detailed explanations of these classifications. 


Under the BLM classification system, approximately 189,364 acres of land in the project area are 
Condition 1, and 17,463 acres are Condition 3 (see Map 12). Fossils are more likely to occur in 
Condition 1 areas, because paleontological resources are unlikely to occur in Condition 3 lands. 
Where project-related ground disturbance occurs on Condition 1 and 3 lands, there is a potential 
for direct adverse impacts due to the breakage and crushing of fossils associated with 
construction. Under the Proposed Action, approximately 6,906 acres (3.6%) of Condition 1 areas 
and 678 acres (3.9%) of Condition 3 areas would be disturbed. This is approximately 4 times the 
disturbance in Condition 1 areas and approximately twice the disturbance in Condition 3 areas 
than under the No Action Alternative (Table 4-80). 


Table 4-80. Acreage and Percentage of Land Disturbance by Alternative in Condition Class 


and PFYC-classified Areas with High Potential to Yield Fossils 


 Total 
Acres in 
Project 


Area 


Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D  


(No Action) 


Alternative 
E 


(Directional) 


Alternative  
F  


(Agency 
Preferred) 


Condition Classification 


Condition 1 189,364 6,906 
(3.6%) 


5,213 
 (2.8%) 


8,911 
 (4.7%) 


1,748 
 (0.9%) 


1,902 
 (1.0%) 


3,367 
 (1.8%) 


Condition 3 17,463 678 
(3.9%) 


472 
 (2.7%) 


1,067 
 (6.1%) 


308 
 (1.8%) 


272 
 (1.6%) 


234 
 (1.3%) 


Totals 206,827 7,584 
(3.7%) 


5,685 
 (2.8%) 


9,978 
 (4.8%) 


2,056 
 (1.0%) 


2,174 
 (1.0%) 


3,601 
 (1.7%) 


PFYC 


Class 2 17,463 678 
 (3.9%) 


472 
 (2.7%) 


1,067 
 (6.1%) 


308 
 (1.8%) 


272 
 (1.6%) 


234  
(1.3%) 


Class 5 189,364 6,906 
 (3.6%) 


5,213 
 (2.8%) 


8,911 
 (4.7%) 


1,748 
 (0.9%) 


1,902 
 (1.0%) 


3,367  
(1.8%) 


Totals 206,827 7,584 
 (3.7%) 


5,685 
 (2.8%) 


9,978 
 (4.8%) 


2,056 
 (1.0%) 


2,174 
 (1.0%) 


3,601  
(1.7%) 
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Under the PFYC system, approximately 17,463 acres in the project area are Class 2, and 189,364 
acres are Class 5 (see Map 13). Where project-related ground disturbance occurs in Class 2 and 
Class 5 geologic units, there is a potential for direct adverse impacts due to the breakage and 
crushing of fossils associated with construction. Under the Proposed Action, ground disturbance 
would occur on approximately 678 acres (3.9%) of Class 2 geologic units, and 6,906 acres 
(3.6%) of Class 5 geologic units. This is approximately twice the disturbance in Class 2 geologic 
units and approximately 4 times the disturbance in Class 5 geologic units than under the No 
Action Alternative (see Table 4-80). 


If paleontological monitoring and mitigation procedures are properly implemented, it is likely 
that potential adverse impacts would be converted to potential beneficial impacts. First, a field 
survey for surface fossils would be conducted prior to ground-disturbing activities. This would 
allow for the opportunity to recover any fossils found before ground disturbance occurs. In the 
event that a potentially significant fossil was uncovered during construction, work would 
temporarily stop in that area while qualified and BLM-permitted paleontologists excavated, 
recorded, and removed the discovery from the site for permanent preservation in a museum. 
Therefore, the proposed 7,584 acres (3.7%) of disturbance within Condition Class 1 and 3 areas 
and PFYC Class 2 and 5 geologic units could also be considered a potential beneficial impact on 
paleontological resources. Under the No Action Alternative, 73% less disturbance within 
Condition Class 1 and 3 areas and PFYC Class 2 and 5 areas would occur, resulting in fewer 
beneficial impacts to paleontological resources than under the Proposed Action. Any 
scientifically significant fossils discovered and salvaged as a result of the project's surface-
disturbing activities would benefit the scientific community through an increase in knowledge 
associated with the fossils. 


The potential for indirect adverse impacts to paleontological resources as a result of the Proposed 
Action is low. Daily operations for this project would include pumping natural gas from wells, 
repairing wells when necessary, and making associated vehicle trips on project roads. Operations 
and maintenance activities would not be expected to impact paleontological resources, because 
most surface disturbance would have been confined to the construction period. 


A second category of possible indirect adverse impacts would include a greater risk of illegal 
fossil collection due to the increased access provided by project-related roads. The Uinta Basin is 
well known among the public for its fossil deposits, and fossil collecting is a common activity in 
the area. Under the Proposed Action, 325 miles of new roads would be constructed in the project 
area, increasing the risk of illegal fossil collection there compared to the No Action Alternative, 
which would result in 72 miles of new roads (Table 4-81). 


Table 4-81. Miles of New Roads in the Project Area by Alternative 


 Alternative 
A  


(Proposed 
Action) 


Alternative 
B  


(Reduced) 


Alternative 
C  


(Full) 


Alternative 
D  


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F  


(Agency 
Preferred) 


Miles of new roads in  
the area 


325 274 526 72 106 198 
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4.7.1.2 ALTERNATIVE B: REDUCED DEVELOPMENT 
Under Alternative B, potential destruction of fossils would occur on 5,213 acres (2.8%) and 472 
acres (2.7%) of Condition Class 1 and 3 areas, respectively. In Condition Class 1 areas, this 
would be approximately 3 times more surface disturbance as compared to the No Action 
Alternative. In Condition 3 areas, this would be approximately 1.5 times more disturbance than 
the No Action Alternative. In PFYC Class 2 and 5 areas, 472 acres (2.7%) and 5,213 acres 
(2.8%) of surface disturbance, respectively, would occur, resulting in potential destruction of 
fossil material. This represents approximately 1.5 times more surface disturbance in Class 2 
areas over the No Action Alternative, and approximately 3 times more surface disturbance in 
Class 5 areas over the No Action Alternative (see Table 4-80). 


Potential beneficial impacts on paleontological resources of Alternative B would result from a 
total of 5,685 acres (2.8%) of surface disturbance, collectively, in Condition Class 1 and 3 areas, 
and 5,685 acres (2.8%) of surface disturbance, collectively, in PFYC Class 2 and 5 areas. 
Compared to the No Action Alternative, this is approximately 3 times more surface disturbance 
in Condition Class 1 and 3 lands and PFYC Class 2 and 5 lands (see Table 4-80). 


Indirect adverse impacts related to an expanded road network (and therefore expanded access for 
illegal fossil collection) would be greater under Alternative B than under the No Action 
Alternative. Alternative B would result in 274 miles of new roads, approximately 4 times more 
than under the No Action Alternative (see Table 4-81). 


4.7.1.3 ALTERNATIVE C: FULL DEVELOPMENT 
Under Alternative C, potential destruction of fossils would occur on 8,911 acres (4.7%) and 
1,067 acres (6.1%) of Condition Class 1 and 3 areas, respectively. In Condition Class 1 areas, 
this would be approximately 5 times more surface disturbance as compared to the No Action 
Alternative. In Condition 3 areas, this would be approximately 3.5 times more surface 
disturbance as compared to the No Action Alternative. In PFYC Class 2 and 5 areas, 1,067 acres 
(6.1%) and 8,911 acres (4.7%) of surface disturbance, respectively, would occur, resulting in 
potential destruction of fossil material. This represents approximately 3.5 times more surface 
disturbance in Class 2 areas over the No Action Alternative, and approximately 5 times more 
surface disturbance in Class 5 areas than under the No Action Alternative (see Table 4-80). 


Potential beneficial impacts on paleontological resources of Alternative C would result from a 
total of 9,978 acres (4.8%) of surface disturbance, collectively, in Condition Class 1 and 3 areas, 
and 9,978 acres (4.8%) of surface disturbance, collectively, in PFYC Class 2 and 5 areas. 
Compared to the No Action Alternative, this is approximately 5 times the surface disturbance in 
both Condition Class 1 and 3 and PFYC Class 2 and 5 lands (see Table 4-80). 


Indirect adverse impacts related to an expanded road network (and therefore expanded access for 
illegal fossil collection) would be greater under Alternative C than under the No Action 
Alternative. Alternative C would result in 526 miles of new roads; approximately 7 times the 
amount under the No Action Alternative (see Table 4-81). 
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4.7.1.4 ALTERNATIVE D: NO ACTION 
The No Action Alternative is the baseline to which the Proposed Action and action alternatives 
are compared. Under the No Action Alternative, adverse impacts to fossil resources would result 
from 1,748 acres (0.9%) and 308 acres (1.8%) of surface disturbance in Condition Class 1 and 3 
areas, respectively. Surface disturbance in PFYC Class 2 and 5 areas would be 308 acres (1.8%) 
and 1,748 acres (0.9%), respectively (see Table 4-80). 


Under the No Action Alternative, potential beneficial impacts associated with the unearthing of 
fossils would result from 2,056 acres (1.0%) of surface disturbance, collectively, in Condition 
Class 1 and 3 areas, and 2,056 acres (1%) of surface disturbance, collectively, in PFYC Class 2 
and 5 areas (see Table 4-80). 


Finally, indirect adverse impacts to paleontological resources associated with an expanded road 
network would result from 72 miles of new roads under the No Action Alternative (see Table 
4-81). 


4.7.1.5 ALTERNATIVE E: REDUCED DEVELOPMENT WITH DIRECTIONAL DRILLING 
Under Alternative E, potential destruction of fossils would occur on 1,902 acres (1.0%) and 272 
(1.6%) of Condition Class 1 and 3 areas, respectively. In Condition Class 1 areas, this would be 
a 154 acre increase in surface disturbance compared to the No Action Alternative. In Condition 3 
areas, this would be a 36 acre decrease in surface disturbance compared to the No Action 
Alternative. In PFYC Class 2 and 5 areas, 272 acres (1.6%) and 1,902 acres (1.0%) of surface 
disturbance, respectively, would occur resulting in potential destruction of fossil material. This 
represents a 36 acre decrease in surface disturbance in Class 2 areas over the No Action 
Alternative, and a 154 acre increase in surface disturbance in Class 5 areas over the No Action 
Alternative (see Table 4-80). 


Potential beneficial impacts to paleontological resources of Alternative E would result from a 
total of 2,174 acres (1.0%) of surface disturbance, collectively, in Condition Class 1 and 3 areas, 
and 2,174 acres (1.0%) of surface disturbance, collectively, in PFYC Class 2 and 5 areas. 
Compared to the No Action Alternative, this is a 118 acre increase in surface disturbance in 
Condition Class 1 and 3 lands and PFYC Class 2 and 5 lands (see Table 4-80). Indirect adverse 
impacts related to an expanded road network (and therefore expanded access for illegal fossil 
collection) would be greater under Alternative E than under the No Action Alternative. 
Alternative E would result in 106 miles of new roads, 34 more miles than under the No Action 
Alternative (see Table 4-81).  


4.7.1.6 ALTERNATIVE F: AGENCY PREFERRED ALTERNATIVE 
Under Alternative F, potential destruction of fossils would occur on 3,367 acres (1.8%) and 234 
acres (1.3%) of Condition Class 1 and 3 areas, respectively. In Condition Class 1 areas, this 
would be a 1,619 acre increase in surface disturbance compared to the No Action Alternative. In 
Condition 3 areas, this would be a 74 acre decrease in surface disturbance compared to the No 
Action Alternative. In PFYC Class 2 and 5 areas, 234 acres (1.3%) and 3,367 acres (1.8%) of 
surface disturbance, respectively, would occur resulting in potential destruction of fossil 
material. This represents a 74 acre decrease in surface disturbance in Class 2 areas over the No 
Action Alternative, and a 1,619 acre increase in surface disturbance in Class 5 areas over the No 
Action Alternative (see Table 4-80). 
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Potential beneficial impacts to paleontological resources of Alternative F would result from a 
total of 3,601 acres (1.7%) of surface disturbance, collectively, in Condition Class 1 and 3 areas, 
and 3,601 acres (1.7%) of surface disturbance, collectively, in PFYC Class 2 and 5 areas. 
Compared to the No Action Alternative, this is approximately 1.8 times the surface disturbance 
in both Condition Class 1 and 3 and PFYC Class 2 and 5 lands (see Table 4-80). 


Indirect adverse impacts related to an expanded road network (and therefore expanded access for 
illegal fossil collection) would be greater under Alternative F than under the No Action 
Alternative. Alternative F would result in 198 miles of new roads, 126 more miles than under the 
No Action Alternative (see Table 4-81).  


4.7.2 MITIGATION 


No additional mitigation measures are proposed.  


4.7.3 UNAVOIDABLE ADVERSE IMPACTS 


Subsurface disturbance, potential destruction of paleontological resources, and increased access 
to paleontological resources through an expanded road network are unavoidable adverse impacts. 
These would occur to some extent regardless of mitigation, as described above. 


Paleontological mitigation seeks to salvage as many significant fossils as possible prior to their 
destruction during human-induced ground disturbance. Measurable performance standards in 
paleontology apply to monitoring and mitigation procedures, which ensure that fossil sites are 
documented thoroughly and accurately, and that fossils are collected according to professional 
paleontological standards. 


As a nonrenewable resource, paleontological resources are unique. At the time fossils are 
discovered, they have already been subjected to a variety of destructive processes. These may 
include a combination of predation, scavenging, disarticulation, transport, primary weathering, 
erosion, secondary weathering, and damage through ground disturbance. It is difficult to develop 
measurable performance standards for paleontological mitigation because  


 fossils have been damaged by natural processes prior to their discovery;  
 fossils are typically further damaged by construction activities that reveal their presence 


to paleontological monitors; and  
 fossil numbers are impossible to quantify, as there is no way to know how many fossils 


existed at the project site but were not exposed during construction. 


Therefore, the absence of fossils would not indicate failure of the mitigation measures. 


4.7.4 IRRETRIEVABLE AND IRREVERSIBLE COMMITMENTS OF RESOURCES 


All adverse impacts (direct and indirect) would be considered long-term; once fossils are 
destroyed, they can never be regenerated or replaced. All commitments of resources, therefore, 
would be irreversible. 
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4.7.5 RELATIONSHIP OF SHORT-TERM USES TO LONG-TERM PRODUCTIVITY 


Proper mitigation would reduce but not eliminate impacts to long-term paleontological resources 
due to short-term oil and gas development. Short-term oil and gas development, therefore, would 
impact long-term paleontological resources via the destruction of these resources during ground-
disturbing activities. 


4.8 RECREATION 
The potential effects of the construction and operation of the proposed natural gas recovery 
facilities on recreational resources are calculated based on an analysis of how many recreational 
opportunities would be lost versus how many would be created. Direct impacts to recreation 
would occur if acreage that is currently available for recreation were used for natural gas 
exploration and development, or if additional recreational opportunities are created by an 
expanded road network and project-related surface disturbances. The facilities and structures 
proposed under Alternative A (Proposed Action) and the other alternatives would likely impact 
recreational opportunities by restricting or changing access to sites, or by directly disrupting 
current activities such as use of the Nine Mile Canyon Special Recreation Management Area 
(SRMA), for hunting, off-highway vehicle (OHV) use where allowed, wetlands recreation, and 
hiking. Additionally, impacts to river recreationists would include visual and noise impacts 
associated with wells along the Green River floodplain. Specific impacts are discussed below in 
the analysis of river recreation. Construction and operation of proposed facilities could also 
create a visual intrusion on the recreational experience (e.g., feelings of satisfaction) sought by 
recreationists who value unobstructed viewsheds and relatively natural settings for their activities 
(BLM 2005a, BLM 2006b). In addition to obstructed viewsheds, the potential impacts to 
recreationists' satisfaction would include odors from evaporative facilities and noise from 
generators. These impacts are only anticipated within approximately 0.5 mile of the proposed 
evaporative facility under all alternatives, and are therefore not discussed further below. 


The noise of construction and operation of producing wells, including the presence of work 
crews, vehicles, and equipment, would reduce primitive recreational opportunities in proximity 
to development. As shown in Table 3-17, noise levels from common construction equipment 
average 88  dBA at 50 feet (EPA 1971; Barnes et al. 1976) from the site. Construction noise 
levels would be short-term (30 to 40 days) and spatially limited and would be most noticeable 
during the development phase when construction, drilling, and completion activities would 
occur. Elevated noise levels would also occur along access roads as vehicles and heavy 
equipment traveled to each site. During the production phase, noise and human activity would 
generally be limited to 1 or 2 vehicles per day (e.g., pumper and water/condensate trucks), but 
may also include increases in recreation and/or administrative traffic associated with the 
construction of new or improved access roads.  


As recreational visitors move away from the sources of development and incompatible land uses, 
the sights and sounds of these intrusions would diminish. Direct impacts on opportunities for 
primitive recreation result from changes in the recreation setting caused by direct surface 
disturbances (measured in acres). It is conservatively assumed for the purposes of analysis that 
sights and sounds from development and incompatible land uses would cause interference and 
reduce opportunities for primitive recreation up to 0.5 mile beyond areas directly impacted 
(Table 4-82. ). The 0.5-mile threshold is based on the approximate distance estimated to reduce 
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or attenuate peak well-pad development noise (approximately 88 dB) to  to 55 dBA and below 
(levels that would not cause interference with recreational activities). A recreationist would have 
to travel up to 2.2 miles away from the source to reach a point where noise levels would be 40 
dBA or less, and up to 9.1 miles to reduce noise levels to 25 dBA or potential nighttime ambient 
conditions in remote parts of the project area (see Table 4-82. ). However, as noted in Chapter 3, 
40 dBA gives the subjective impression of quiet so it would not be necessary to travel this far to 
reach quiet conditions. It should be noted that this GIS-based analysis does not take into 
consideration variables such as existing road conditions and/or use, visual and topographical 
screening, or noise propagation in mountainous/canyon terrain. Therefore, opportunities for 
primitive recreation would likely exist in isolated areas within the 0.5-mile buffer. Normally, an 
undeveloped area of large size is needed to provide a setting that supports opportunities for 
primitive recreation. Additional effects on areas offering opportunities for primitive recreation 
were measured by actions that would segregate undeveloped areas with these characteristics into 
parcels smaller than 5,000 acres, as such reductions would affect these opportunities.  
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Table 4-82. Noise Levels from Common Construction Equipment and Attenuation Distances
1
 


Construction  
Equipment 


Typical Sound Pressure Level, dBA 


50  
feet 


100  
feet 


500  
feet 


1,500 
feet2 


2,500 feet 
(.47miles) 


3,000 feet  
(.57 miles) 


6,000 feet  
(1.1 miles) 


12,000 feet  
(2.2 miles) 


24,000 feet  
(4.5 miles) 


48,000 feet  
(9.1 miles) 


Dozer  
(250–700 hp)  
Front End Loader  
(6–15 cu. yards) 


88 82 68 58 54 52 46 40 34 28 


Trucks  
(200–400 hp) 86 80 66 56 52 50 44 38 32 26 


Grader  
(13–16 foot blade) 85 79 65 55 51 49 43 35 29 25 


Shovels (2–5 cu. yards) 
Portable Generators  
(50–200 kilowatts [kW]) 


84 78 64 54 50 48 42 36 30 24 


Derrick or Mobile Crane  
(11–20 tons) 83 77 63 53 49 47 41 35 29 23 


Concrete Pumps  
(30–150 cu. yards) 81 75 61 51 47 45 38 32 26 20 


Source: U.S. EPA (1971); Barnes et al. (1976). 
 
1 When one doubles the distance from a noise source the recorded noise level is reduced by 6 dB. This is also called the Rule of 6. This is based on the fact that the equation to 


calculate noise attenuation at a distance D2, knowing the SPL at distance D1 is given by , where D is the distance. If the distance is doubled, the equation 
simplifies to 20 * log10(2) which equals 6.02 (or approx. 6) 
2 At this distance and greater, ground attenuation would be substantial. Nonetheless it was excluded for conservatism. 
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Short-term impacts would occur during the construction phase of the project. These impacts 
would take place at focused sites within the project area over a period of approximately 15 years, 
until all wells and their associated roads and pipelines were constructed. Short-term impacts 
related to construction are likely only to affect relatively small percentages of the project area 
during a given year. Long-term impacts would occur throughout the estimated 45-year life of the 
project. 


Though the roads leading to the Sand Wash put-in would provide views of dozens of gas wells, it 
is unlikely that any gas-well activity (construction or operation) would be seen or heard from the 
river. Once people set off in their boats down the river, it would take only a couple of miles for 
them to have have moved off the project site and between the steep canyon walls of Desolation 
Canyon. 


Closely related to recreation, impacts to visual resources (Section 4.14), and land use and 
transportation (Section 4.5) are addressed in separate sections. 


Where possible, the potential impacts of project activities to recreation resources are presented 
quantitatively. Potential impacts to recreational resources would include  


 acres of land converted from their current condition to natural gas production;  
 miles of new roads (providing access to additional recreation opportunities or disturbing 


areas previously used by non-motorized or non-mechanized recreationists); 
 number of wells, acres of disturbance, and miles of new roads in the Nine Mile Canyon 


SRMA; 
 acres of disturbance in designated OHV Limited areas; 
 miles of new roads in designated OHV Limited areas; 
 number of wells and acres of disturbance within the Pariette Wetlands Area of critical 


environmental concern (ACEC);  
 wells sited and total acres of disturbance within 3 miles (east and west) of Wells Draw 


(on the bench above Nine Mile Canyon), which would potentially impact the wilderness 
therapy group Second Nature use of this area; and 


 number of wells visible from the Green River. 


4.8.1 DIRECT AND INDIRECT EFFECTS 


The types of direct and indirect effects on recreation resources would be the same under all 
alternatives because they would use the same well drilling and gas production methods, with the 
same surface disturbances, pipeline and infrastructure construction, and night lighting. However, 
project-related impacts would vary in degree, based on the number of wells and associated roads, 
pipelines, and other facilities proposed. Potential impacts are described in greater detail under 
Alternative A (Proposed Action) than under Alternative B, Alternative C, the No Action 
Alternative (Alternative D), Alternative E, and Alternative F because the initial description of 
impacts discussed under Alternative A can be applied to the other alternatives. Impacts 
associated with the Proposed Action and Alternatives B, C, E, and F are compared to the No 
Action Alternative. 
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4.8.1.1 ALTERNATIVE A: PROPOSED ACTION  
Under the Proposed Action, the potential long-term adverse effects on recreation would include a 
decrease in recreational opportunities due to the direct conversion of 5,880 acres of land to well-
drilling facilities (well pads and evaporation facilities; see Table 4-83). The potential long-term 
beneficial effects on recreation under the Proposed Action would include increased recreational 
opportunities through access to previously inaccessible areas due to the expanded road network 
(325 miles of new roads; see Table 4-83). New access would provide benefits to some types of 
recreationists, motorized and mechanized users in particular would receive the greatest benefits 
(OHV users would benefit most from an expanded road network because roads, in large part, 
provide not only access, but are a resource for this form of recreation).  


The short-term adverse effects on recreation would include increased noise levels of up to 88 
dBA at 50 feet during the construction period, which would reduce opportunities for solitude and 
primitive recreation. Recreationists would have to move up to 0.5 mile to reach a point where 
attenuation would reduce noise levels to 55 dBA or below, and up to 2.3 miles to reduce noise 
levels back to 40 dBA (or “quiet”), and up to 9.1 miles to reduce noise levels back to potential 
nighttime ambient conditions of approximately 25 dBA (Table 4-82. ). The actual noise levels 
experienced by a receptor, however, would depend on the distance between the receptor and the 
equipment, the topography, vegetation, and meteorological conditions (e.g., wind speed and 
direction, temperature, humidity). Ground attenuation would likely reduce the abovementioned 
estimations for any distances over 1,500 feet from the noise receptor. As stated in Chapter 3, 55 
dBA and below are identified as levels that would not cause interference in outdoor activities and 
40 dBA gives the subjective impression of “quiet.” 


Temporary and intermittent noise impacts from increased vehicle use in the area during 
construction would also reduce opportunities for solitude and primitive recreation. During the 
production phase, noise and human activity would generally be limited to 1 or 2 vehicles per day 
(e.g., pumper and water/condensate trucks), and increases in recreation and/or administrative 
traffic associated with the construction of new or improved access roads.  


Compared to the No Action Alternative, this alternative would have more potentially adverse 
impacts on recreational opportunities because 1,123 more wells would be developed and 4,425 
more acres would be impacted by well pad and evaporation faciltities construction. This would 
distract from the recreational experience to a greater degree than would the No Action 
Alternative because the development of more wells would create additional noise and the 
development period would be of a longer duration.  However, this alternative would potentially 
create more opportunities for OHV recreation by 253 more miles of project-related access roads.  
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Table 4-83. Acres of Disturbance from Well Pads and Evaporation Facilities and Miles of 


New Roads by Alternative 


 Alternative  
A 


(Proposed 
Action) 


Alternative  
B 


(Reduced) 


Alternative  
C 


(Full) 


Alternative  
D  


(No Action) 


Alternative 
E 


(Directional) 


Alterative  
F  


(Agency 
Preferred) 


Acres of disturbance 
from well pads and 
evaporation facilities 


5,880 4,390 7,442 1,455 1,527 2,501 


Miles of new roads 325 274 526 72 106 198 


4.8.1.1.1 NINE MILE CANYON SRMA 


The Nine Mile Canyon SRMA is a popular destination for scenic drivers, OHV users, tourists, 
and to a limited extent, mountain bikers and hikers. Under the Proposed Action, 146 wells would 
be built within the boundaries of the existing SRMA. A total of 792 acres of surface disturbance 
from well pads, roads, and pipelines would occur within the SRMA (Table 4-84). This would 
reduce the suitability of 1.8% of the designated 44,168 acres of the SRMA for recreational use 
from project-related disturbances (see Table 4-84). A conversion of land from recreation to gas 
development would constitute a long-term adverse impact to recreation in the Nine Mile Canyon 
SRMA because this land would be altered, with reduced recreational opportunities, until 
successful reclamation was completed. 


Table 4-84. Well Sites, Miles of New Roads, and Estimated Surface Disturbance (acres and 


percentage of total SRMA) in the Nine Mile Canyon SRMA by Alternative 


Nine Mile Canyon SRMA Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D  


(No Action) 


Alternative 
E 


(Directional) 


Alternative  
F  


(Agency 
Preferred) 


Wells (number) 146 43 182 17 14 134 
New roads (miles) 46 32 79 5 7 31 
Nine Mile Canyon SRMA 
surface disturbance from 
roads, pipelines, and well 
pads (acres) 


792 283 1,114 104 107 491 


Percentage of SRMA 
Affected (based on 
designation of 44,168 
acres within SRMA) 


1.8% 0.6% 2.5% 0.2% 0.2% 1.1% 


 


It is likely that gas wells on BLM-managed land would be visible to visitors from roads and two-
tracks within the Nine Mile Canyon SRMA. However, applicant-committed BMPs for the site-
specific use, where appropriate, of buried pipelines and centralized water and condensate tank 
facilities would reduce the visual impacts of pipelines and tanks. Additionally, increased traffic 
may impact visitors along Nine Mile Canyon Road, Sand Wash Road, and other roads used to 
access the canyon. Impacts to particular transportation routes are discussed in Section 4.5 (Land 
Use and Transportation). It is not possible to quantify the impact on visitor numbers or patterns 
of recreation in the area from visible gas wells, but it is likely to change the land's natural 
character as perceived by recreationists (see Section 4.14, Visual Resources). 
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Within the SRMA, 19,658 acres were inventoried to provide opportunities for primitive 
recreation (hiking, horseback riding, climbing, river floating, fishing, viewing/studying cultural 
and historic sites, viewing wildlife, and viewing scenic landscapes) in an undeveloped landscape 
setting (BLM 2007h). Under the Proposed Action, 86 natural gas wells would be drilled in this 
less developed portion of the SRMA, resulting in direct surface disturbance of 454 acres from 
construction of roads, well pads, and related infrastructure. The presence and noise of people, 
vehicles, and equipment needed for construction and operation of the wells would reduce the 
opportunities for non-motorized and primitive forms of recreation currently available in this 
portion of the SRMA. Further, the noise and presence of people and machinery would 
intermittently and temporarily diminish opportunities for visitors to feel alone in an undeveloped 
setting on 9,300 acres, or 47%, of this less developed portion of the SRMA that would fall within 
0.5 mile of areas that are directly disturbed. Assuming that 5,000 acres is the minimum size 
necessary to provide an adequate setting for primitive recreation and experiences, natural gas 
development under the Proposed Action would reduce opportunities for primitive recreation on 
663 acres of the SRMA that would be segregated into parcels smaller than that size. These areas 
would be transformed from less developed landscapes offering primitive recreational 
opportunities and experiences to a more roaded, developed, and industrial landscapes providing 
opportunities for more motorized forms of recreation. 


The development of additional roads within the SRMA would likely constitute a beneficial, long-
term impact to many recreationists, because the roads would allow greater access. There are 
currently 56 miles of roads in the Nine Mile Canyon SRMA. Approximately 46 miles of new 
roads would be constructed under the Proposed Action (see Table 4-84), almost doubling the 
total miles of roads in the SRMA. Compared to the No Action Alternative, this alternative would 
adversely impact 1.6% more of the SRMA through surface disturbances and infrastructure 
construction. The Proposed Action would construct 41 more miles of new roads, with potentially 
beneficial impacts from increased access to the SRMA.  


4.8.1.1.2 VERNAL EXTENSIVE RECREATION MANAGEMENT AREA (ERMA) 


Areas not managed as SRMAs are managed as part of the Extensive Recreation Management 
Area (ERMA) for dispersed recreation uses that require little facility development. Within the 
project area, 174,018 acres are managed as part of the ERMA. Much of the ERMA is a roaded 
and developed landscape. As described above, construction of access roads, well pads, and 
related natural gas production infrastructure would increase opportunities for motorized forms of 
recreation like backcountry driving and sightseeing and vehicle-supported activities like 
camping, fishing, picnicking, and wildlife viewing. However, the production of natural gas 
would further change the setting to a more developed landscape in which these activities would 
take place.  


A 20,396 acre portion of the ERMA, east and west of the Little Desert Road, was found to 
provide opportunities for primitive recreation in an undeveloped landscape setting during BLM's 
most recent wilderness characteristics inventory (BLM 2007h). Under the Proposed Action, 136 
natural gas wells would be drilled in this portion of the ERMA, resulting in direct surface 
disturbance of 729 acres. The presence and noise of people, vehicles, and equipment needed for 
construction and operation of the wells would reduce the opportunities for non-motorized and 
primitive forms of recreation currently available in this portion of the ERMA. Further, the noise 
and presence of people and machinery would intermittently and temporarily diminish 
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opportunities for visitors to feel alone in an undeveloped setting on 15,173 acres, or 74%, of this 
less developed portion of the ERMA that would fall within 0.5 mile of areas that are directly 
disturbed. Development under the Proposed Action would reduce opportunities for primitive 
recreation on 5,742 acres of the ERMA that would be segregated into parcels smaller than 5,000 
acres.  


4.8.1.1.3 RIVER RECREATION 


Impacts to river recreationists would include visual and noise impacts associated with wells 
within sight of Nine Mile Creek and the Green River and additional large truck traffic on the 
Wrinkle and Sand Wash Roads. No wells or miles of road would be visible within the viewshed 
of Nine Mile Creek (Table 4-85). Within the Green River's viewshed, 11 wells and 1 mile of 
road would be visible (and possibly audible during drilling; see Table 4-85). Although all well 
development would be upriver (or north) of the Sand Wash put-in, recreationists accessing 
downstream areas through the project area would be affected by increased noise levels and visual 
impacts. However, there are no wells proposed within 1 mile of the Sand Wash put-in and only 
three within 2 miles (all on state lands) so impacts are expected to be minor because of the 
distance. It would be unlikely that the recreational experience at the Sand Wash Campground 
would be affected by the increase in noise levels from well development because the ambient 
noise levels are higher there than in the river corridor. Visual and noise impacts experienced on 
the stretch of the Green River to north of the Sand Wash put-in would not affect as many visitors 
as recreational use is lower; however, because of the increased number of wells that would be 
developed, impacts to the recreational experience would be greater and of a longer duration.  


There would be no direct impacts to the area considered under the Green River Management 
Plan. However, the potential indirect effects from noise and visual intrusions near the Sand Wash 
put-in may require additional mitigation at the site-specific permitting stage to comply with 
management objectives stated in the 1979 plan. Under the implementation section of 
Management Action #5 Suspend Oil and Gas Exploration of the plan it states the following: “Do 
not authorize requests for drilling within the previously mentioned river corridor (within sight or 
sound of the river).”  


Applicant-committed BMPs for the site-specific use of buried pipelines where appropriate and 
centralized water and condensate tank facilities would reduce the visual impacts of pipelines and 
tanks. In addition, river recreationists launching from the Sand Wash put-in would quickly move 
away from any sights and sounds of development.  


Compared to the No Action Alternative, this alternative would have the same number of visible 
wells within the Green River viewshed and one less mile of visible road. The impacts to the Nine 
Mile Creek viewshed would be the same (no wells or roads visible). 
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Table 4-85. Wells and Miles of New Roads Visible from Nine Mile Creek and the Green 


River by Alternative 


 Alternative  
A 


(Proposed 
Action) 


Alternative  
B 


(Reduced) 


Alternative  
C 


(Full) 


Alternative  
D  


(No Action) 


Alternative  
E  


(Directional) 


Alternative  
F  


(Agency 
Preferred) 


Nine Mile Creek Viewshed 


Wells (number) 0 0 12 0 0 0 
New roads (miles) 0 0 3 0 0 0 


Green River Viewshed 
Wells (number) 11 15 26 11 4 0 
New roads (miles) 1 3 5 2 1 1 


4.8.1.1.4 HUNTING 


Big-game hunters would receive long-term direct benefits from natural gas development in the area 
due to the expanded road network that would be created. However, this direct benefit may only be 
experienced by a small percentage of hunters and could be outweighed by the long-term direct and 
indirect adverse effects of habitat reduction, lower forage productivity, noise, and persistent human 
presence. The expanded road network (325 miles of new roads under the Proposed Action; see 
Table 4-83) would increase access to hunting grounds within the project area. 


Long-term indirect adverse effects to big-game hunters, related to elk and deer populations and 
behavior, would also result from natural gas development in the project area. Roads have been 
shown to reduce habitat value for elk and deer, decreasing the likelihood of hunters finding elk 
and deer in areas with new roads. Habitat conversion and fragmentation due to the construction 
of wells would also indirectly impact big-game hunting, as the elk and deer would have fewer 
resources for cover, forage, and breeding grounds. (For a full discussion of the impacts of natural 
gas development on elk, deer, and other wildlife species, see Section 4.16, Wildlife.) 


Constructing a network of new roads would result in loss of wildlife habitat, loss of forage (food) 
for wildlife consumption, noise, and persistent human presence which would negatively affect 
wildlife populations and use of the area. Increased road mileage would detract from the 
experience of hunters who value the experience of hunting in a natural setting removed from 
motorized sights and sounds. 


Small-game hunting occurs diffusely across the project area. Small-game hunters would sustain 
similar impacts from gas development as discussed for big-game hunters. Adverse impacts 
would include loss of cover and breeding areas for game species (and associated loss of hunting 
grounds) due to the direct conversion of vegetated land to gas wells and roads. Though some 
small game species (e.g., sage-grouse) are likely to avoid developed areas, others, such as 
cottontail, are frequently found around gas-well facilities (BLM 2006e). Consequently, the 
impacts of project construction to small-game hunters are likely to depend on which species is 
being hunted. The construction of additional roads throughout small-game hunting habitats 
would increase access for hunters in vehicles, potentially increasing their success rates 
depending on the species hunted. Compared to the No Action Alternative, the Proposed Action 
would have more long-term, beneficial impacts from increased access to hunting areas from road 
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construction from an additional 253 miles of roads. There would be more adverse, long-term 
impacts from the Proposed Action from increased habitat fragmentation and habitat conversion 
because 4,425 more acres would be impacted by well pad and evaporation facility construction. 


4.8.1.1.5 OHV RECREATION 


Natural gas development in the project area would result in direct long-term adverse impacts to 
OHV users through the alteration of lands for purposes of well drilling, completion, and 
production activities. Areas that are currently designated as Limited Use would be altered by the 
construction of well pads and pipelines in the project area (Table 4-86). However, applicant-
committed BMPs for the site-specific use of buried pipelines where appropriate would reduce the 
impacts of pipelines on OHV travel. Any new natural gas activity in areas currently designated 
as closed to OHV use would not impact OHV users because these areas would remain closed. 
Approximately 6,281 acres (3.5%) of land designated as Limited Use, would be converted to 
well pads and altered for OHV use. 


Table 4-86. Acres of Disturbance by OHV Status and Alternative 


 Alternative 
A  


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D  


(No Action) 


Alternative 
E 


(Directional) 


Alternative  
F  


(Agency 
Preferred) 


Acres of disturbance in land 
designated as closed to OHV 
use (and % of total acres closed) 


0 
(0%) 


0 
(0%) 


0 
(0%) 


0 
(0%) 


0  
(0%) 


0 
(0%) 


Total area of land in project area 
designated as closed to OHV 
use (acres) 


4 


Acres of disturbance in land 
designated as OHV limited* (and 
% of total) 


6,281 
(3.5%) 


4,475 
(2.5%) 


8,442 
(4.8%) 


1,534 
(0.9%) 


1,737  
(1.0%) 


2,978 
(1.7%) 


Total area of land in project area 
designated as limited (acres) 177,552 


Total area of land in project area 
designated as open to overland 
OHV use (acres) 


0 


*This includes year-long and seasonal-use areas. 


 


OHV users would gain direct, long-term beneficial recreational opportunities with the addition of 
269 miles of OHV access roads within areas where OHV use is Limited (Table 4-87). Compared 
to the No Action Alternative, this alternative would more long-term beneficial impacts on OHV 
recreational opportunities because more miles of access roads would be available for OHV 
travel. 
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Table 4-87. Miles of New Access Roads in Closed and Limited OHV Use Areas 


  Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D (No 


Action) 


Alternative  
E 


(Directional) 


Alternative 
F  


(Agency 
Preferred) 


Miles of new access roads in 
areas closed to OHV use 


0 0 0 0 0 0 


Miles of new access roads in 
areas with limited OHV use* 


269 188 371 52 83 162 


Total new access roads in 
designated OHV use areas 


269 188 371 52 83 162 


*This includes year-long and seasonal use areas. 


4.8.1.1.6 WETLANDS RECREATION 


For the purposes of this analysis, it is assumed that the border of the Pariette Wetlands ACEC is 
the effective border of the Pariette Wetlands. Under the Proposed Action, 11 acres of disturbance 
to riparian areas within the borders of the ACEC would be altered for recreation due to natural 
gas development (Table 4-88) (mitigation measures for impacts to riparian areas are outlined in 
Section 4.15.2, Mitigation). In addition to surface disturbance, wells in this area could adversely 
and indirectly impact visitor recreational satisfaction by disturbing waterfowl (see Section 4.14, 
Visual Resources). Compared to the No Action Alternative, this alternative would have more 
long-term, adverse impacts to wetlands recreation because more riparian area would be affected 
by project-related disturbances. 


Table 4-88. Acres of Disturbance within the Border of Pariette Wetlands ACEC by 


Alternative 


 Alternative 
A  


(Proposed 
Action) 


Alternative  
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative  
D  


(No Action) 


Alternative  
E 


(Directional) 


Alternative 
F  


(Agency 
Preferred)) 


Acres of disturbance 
within the border of the 
Pariette wetlands ACEC 


11 0 4 0 0 0 


4.8.1.1.7 HIKING 


Few recreationists use the project area for hiking because there are limited opportunities for 
satisfactory experiences (see Section 3.8, Recreation); as such, there would be relatively minor 
adverse impacts to this recreation user group from the development of natural gas resources. The 
only consistent use of the land within the project area by people on foot is by the wilderness 
therapy group Second Nature. The group runs camps on the bench above Nine Mile Canyon, and 
staff and students walk the land in the area approximately 3 miles east and west of Wells Draw. 
Most of the hiking is overland and does not depend on trails or roads; group members spend a 
majority of their time in roadless areas. Construction and operation of gas wells in this area 
would have the potential to adversely impact the recreational experience through visual intrusion 
of constructed roads and wells, and the direct reduction of undisturbed land available for hiking. 
However, applicant-committed BMPs for the site-specific use where appropriate of buried 
pipelines and centralized water and condensate tank facilities would reduce the visual impacts 
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and the potential impacts to the recreational experience of project pipelines and tanks. 
Additionally, the potential also exists for an increase in escapees from the program through 
hitchhiking. Under the Proposed Action, 231 wells and 58 miles of new roads would be sited 
within 3 miles (east and west) of Wells Draw. Total acres of disturbance in the area (from wells, 
pipelines, and roads) would be approximately 1,192 acres (Table 4-89). Current disturbance 
within 3 miles, east and west, of Wells Draw is approximately 284 acres, 238 acres from roads 
and 46 acres from well pads. Compared to the No Action Alternative, this alternative would have 
more adverse, long-term impacts to the Wells Draw area recreational experience because a larger 
area would be disturbed and more roads would be created. 


Table 4-89. Well Sites, Miles of New Roads, and Acres of Disturbance within a 3-mile 


Radius of Wells Draw 


 Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D  


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F  


(Agency 
Preferred) 


Well sites  231 226 419 76 69 129 
Miles of new 
access roads  


58 57.7 100 15.9 29 50 


Total acres of 
disturbance 


1,192 1,175 2,184 450 460 819 


4.8.1.2 ALTERNATIVE B: REDUCED DEVELOPMENT 
Under Alternative B, the number of wells developed would be 1,114, and well-pad locations 
would be precluded from some sensitive areas. Long-term adverse effects on recreation from the 
direct alteration of land for recreational use due to well-drilling facilities (well pads and 
evaporation facilities) would be increased under Alternative B, because 4,390 acres of 
disturbance for well pads and evaporative facilities would occur, which is 2,935 more acres and 
746 more wells than under the No Action Alternative (see Table 4-83 and Table 2-7). However, 
applicant-committed BMPs for the site-specific use of buried pipelines and centralized water and 
condensate tank facilities would reduce the visual impacts of pipelines and tanks where 
appropriate.  


Noise impacts from each well constructed under Alternative B would be the same as described 
under the Proposed Action (see Section 4.8.1.1). However, 377 fewer wells would be developed, 
so fewer potential recreation areas would be affected and the duration of the temporary noise 
impacts would be less. Compared to the No Action Alternative, this alternative would have more 
potentially adverse impacts on recreational opportunities because 746 more wells would be 
developed creating additional noise and a development period of longer duration.  


Long-term beneficial effects on OHV recreation would increase under Alternative B compared to 
the No Action Alternative, because the proposed expanded road network would be 274 miles, 
202 more miles than No Action (see Table 4-83). In an overall comparison to the No Action 
Alternative, Alternative B would have more adverse impacts to recreation from land alteration, 
visual impacts and noise, which would affect recreational opportunities. There would be more 
beneficial effects to OHV recreation than under Alternative B from an expanded road network. 
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4.8.1.2.1 NINE MILE CANYON SRMA 


Under Alternative B, 283 acres of surface disturbances (with disturbances similar to those 
described under the Proposed Action) would occur within the Nine Mile Canyon SRMA, 
compared to 104 acres of surface disturbance under the No Action Alternative. The percentage 
of the existing Nine Mile Canyon SRMA that would be disturbed and have an impact on 
recreational opportunities within the SRMA would be 0.6% under Alternative B, compared with 
0.2% under the No Action Alternative (see Table 4-84). 


Under Alternative B, no wells would be drilled in the undeveloped portion of the SRMA that 
currently provides opportunities for primitive recreation. There would be, however, 18 acres of 
surface disturbance related to the construction of infrastructure (i.e., roads and pipelines) 
associated with wells outside the undeveloped portion of the SRMA. Although natural gas 
development would physically disturb very little of the less developed portion of the SRMA, the 
noise and presence of people and machinery would intermittently and temporarily diminish 
opportunities for visitors to feel alone in an undeveloped setting within 0.5 mile of areas that are 
directly disturbed. This indirect disturbance would occur on 5,687 acres, or 29% of the less 
developed portion of the SRMA. Natural gas development under Alternative B would reduce 
opportunities for primitive recreation on 20 acres of the SRMA that would be segregated into 
parcels smaller than 5,000 acres. 


Approximately 32 miles of new roads (27 more miles than under the No Action Alternative) 
would be available to recreationists under Alternative B. This represents an increased long-term 
benefit to recreationists under Alternative B compared to the No Action Alternative because of 
the increased access opportunities (see Table 4-84). Under Alternative B, the total length of 
roads in the Nine Mile Canyon SRMA would increase from 56 to 88 miles. 


4.8.1.2.2 VERNAL EXTENSIVE RECREATION MANAGEMENT AREA 


Under Alternative B, no natural gas wells would be drilled in the portion of the ERMA that runs 
east and west of the Little Desert Road. This portion currently provides opportunities for 
primitive recreation. However, roads and pipelines would result in direct surface disturbance of 6 
acres. The presence and noise of people, vehicles, and equipment needed for construction and 
operation of the wells would reduce the opportunities for non-motorized and primitive forms of 
recreation that currently available in this portion of the ERMA. Further, the noise and presence 
of people and machinery would intermittently and temporarily diminish opportunities for visitors 
to feel alone in an undeveloped setting on 7,008 acres, or 34% of this less developed portion of 
the ERMA—which would fall within 0.5 mile of areas that are directly disturbed. Development 
under Alternative B would reduce opportunities for primitive recreation on 8 acres of the ERMA 
that would be segregated into parcels smaller than 5,000 acres.  


4.8.1.2.3 RIVER RECREATION 


Under Alternative B, there would be no visual and noise impacts to river recreationists along 
Nine Mile Creek because no wells or new roads would be visible from the creek. Within the 
Green River’s viewshed, 15 wells and 3 miles of roads would be visible (and possibly audible 
during drilling), which is four more wells and 1 more mile of road than would be visible under 
the No Action Alternative (see Table 4-85). Impacts would be of the same nature as those 
described under Alternative A except that they would be of a greater degree due to the greater 
number of wells and miles of road within the Green River’s viewshed. 
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However, applicant-committed BMPs for the site-specific use where appropriate of buried 
pipelines and centralized water and condensate tank facilities would reduce the visual impacts of 
pipelines and tanks. 


4.8.1.2.4 HUNTING 


Big-game hunters would receive more long-term direct benefits from natural gas development in 
the project area under Alternative B than under the No Action Alternative because there would 
be 274 miles of new roads, which is 202 more miles than under the No Action Alternative (see 
Table 4-83). 


Alternative B would also result in more long-term indirect adverse impacts to big-game hunters 
with regard to elk and deer populations and behavior (see Section 4.16, Wildlife), with similar 
impacts to those discussed under the Proposed Action; 4,390 acres of disturbance would occur 
from well pads and evaporation facilities, which is 2,935 more acres of disturbance than under 
the No Action Alternative (see Table 4-83). 


Constructing a network of new roads would result in loss of wildlife habitat, loss of forage (food) 
for wildlife, noise, and persistent human presence which would negatively affect wildlife 
populations and use of the area. Increased road mileage would detract from the experience of 
hunters who value the experience of hunting in a natural setting removed from motorized sights 
and sounds. 


4.8.1.2.5 OHV RECREATION 


Under Alternative B, OHV users would incur more direct, long-term, adverse impacts (as 
discussed under the Proposed Action) than under the No Action Alternative because more wells 
would be drilled, and therefore more areas designated for limited OHV use would be altered by 
well pads and other project-related disturbance. Under Alternative B, where OHV use is limited, 
there would be 4,475 acres of potential disturbance, 2,941 more acres of disturbance than the No 
Action Alternative. Under Alternative B, approximately 2.5% (in OHV limited areas) of land 
would be altered from OHV use, compared to 0.9% under the No Action Alternative (see Table 
4-86). However, applicant-committed BMPs for the site-specific use where appropriate of buried 
pipelines and would reduce the impact of pipelines on OHV access. 


OHV users would also gain more benefits under Alternative B than under the No Action 
Alternative, because 188 miles of new roads (136 more miles than under the No Action 
Alternative) in areas where OHV use is limited would be constructed under Alternative B (see 
Table 4-87).  


4.8.1.2.6 WETLANDS RECREATION 


Under Alternative B, no acres of disturbance would occur within the border of the Pariette 
Wetlands ACEC. This alternative, therefore, would have no adverse impacts to wetlands 
recreationists (see Table 4-88). The impacts would be the same as under the No Action 
Alternative. 
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4.8.1.2.7 HIKING 


Impacts to members of the wilderness therapy group Second Nature would be increased under 
Alternative B compared to the No Action Alternative. There would be 226 wells sited, 57.7 miles 
of new roads, and 1,175 acres of disturbance within a 3-mile radius of Wells Draw under 
Alternative B. This is 150 more wells, 41.8 more miles of new roads, and 725 more acres of 
surface disturbance within a 3-mile radius of Wells Draw (see Table 4-89) than under the No 
Action Alternative.  


4.8.1.3 ALTERNATIVE C: FULL DEVELOPMENT 
Under Alternative C, the number of wells developed would be 1,887. Long-term, adverse effects 
on recreation (similar to those discussed under the Proposed Action) from the direct alteration of 
land for recreational use due to well-drilling facilities (well pads and evaporation facilities would 
be increased under Alternative C compared to the No Action Alternative because there would be 
1,519 more wells developed and the potential for 5,987 additional acres of disturbance from 
construction of well pads and evaporative facilities (see Table 4-83 and 2-7). This level of 
disturbance would be 80% greater than that which would occur under the No Action Alternative. 
However, applicant-committed BMPs for the site-specific use where appropriate of buried 
pipelines and centralized water and condensate tank facilities would reduce the visual impacts of 
pipelines and tanks.  


Noise impacts from each well constructed under Alternative C would be the same as described 
under the Proposed Action (see Section 4.8.1.1). However, 396 more wells would be developed 
than under the Proposed Action so more recreation areas would potentially be affected and the 
duration of the temporary noise impacts would be longer.  


Compared to the No Action Alternative, this alternative would have more potentially adverse 
impacts on recreational opportunities because 1,519 more wells would be developed and 7,442 
more acres would be impacted by well pad and infrastructure construction. This would distract 
from the recreational experience to a greater degree than under the No Action Alternative and 
more than any other alternative because the development of more wells would create additional 
noise and would be of a longer duration.  


Long-term beneficial effects on recreation access would increase under Alternative C compared 
to the No Action Alternative, because the potentially expanded road network would be 526 
miles, 454 miles (86%) more than the No Action Alternative (see Table 4-83). 


4.8.1.3.1 NINE MILE CANYON SRMA 


Under Alternative C, 1,114 acres of surface disturbance would occur from roads, pipelines, and 
well pads. This is 1,010 more acres than under the No Action Alternative. The percentage of the 
existing Nine Mile Canyon SRMA that would be disturbed for recreation would be 2.5% under 
Alternative C, compared with 0.2% under the No Action Alternative (see Table 4-84). 


Under Alternative C, 116 wells would be drilled in the less developed portion of the SRMA that 
currently provides opportunities for primitive recreation. There would be 715 acres of surface 
disturbance within the less developed portion of the SRMA related to construction of wells and 
other infrastructure. In addition, the noise and presence of people and machinery would 
intermittently and temporarily diminish opportunities for visitors to feel alone in an undeveloped 
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setting on 19,538 acres, or 99% of this less developed portion of the SRMA—which would fall 
within 0.5 mile of areas that are directly disturbed. Natural gas development under Alternative C 
would reduce opportunities for primitive recreation on 5,071 acres of the SRMA that would be 
segregated into parcels smaller than 5,000 acres. 


Approximately 74 more miles of new roads (79 miles of new roads total under Alternative C) 
would be available to recreationists under Alternative C than under the No Action Alternative. 
This represents an increased benefit to recreationists between Alternatives C and the No Action 
Alternative (see Table 4-84). Under Alternative C, the total length of roads in the Nine Mile 
Canyon SRMA would increase from 56 to 135 miles. 


4.8.1.3.2 VERNAL EXTENSIVE RECREATION MANAGEMENT AREA  


The effects natural gas development have on the recreation activities, settings, and experiences 
of the undeveloped portion of the ERMA would be the same as described for Alternative A, but 
would affect different areas and acreages of the ERMA. Under Alternative C, 98 natural gas 
wells would be drilled in the portion of the ERMA that occurs east and west of the Little Desert 
Road and that currently provides opportunities for primitive recreation. This would result in 
direct surface disturbance of 533 acres. The presence and noise of people, vehicles, and 
equipment needed for construction and operation of the wells would reduce the opportunities for 
non-motorized and primitive forms of recreation currently available in this portion of the ERMA. 
Further, the noise and presence of people and machinery would intermittently and temporarily 
diminish opportunities for visitors to feel alone in an undeveloped setting on 17,905 acres, or 
88% of this less developed portion of the ERMA—which would fall within 0.5 mile of areas that 
are directly disturbed. Development under Alternative C would reduce opportunities for 
primitive recreation on 8,894 acres of the ERMA that would be segregated into parcels smaller 
than 5,000 acres. 


4.8.1.3.3 RIVER RECREATION 


Under Alternative C, impacts to river recreationists include visual and noise impacts associated 
with wells along Nine Mile Creek and the Green River and additional large truck traffic on the 
Wrinkle and Sand Wash Roads. From Nine Mile Creek, 12 wells and 3 miles of roads would be 
visible (and possibly audible) to river recreationists, which is 12 wells and 3 miles more than 
under the No Action Alternative (see Table 4-85). From the Green River, 26 wells and 5 miles of 
road would be visible and audible, which is 15 and 3 more (respectively) than under the No 
Action Alternative (see Table 4-85). Although most development would be upriver (or north) of 
the Sand Wash put-in, three wells would be located downriver (or south) under this alternative. 
Four wells would be developed within 1 mile and 20 wells within 2 miles of the Sand Wash put-
in under this alternative. Impacts to the recreational experience from increased noise levels and 
visual impacts would be the greatest under this alternative because there would be more wells 
developed near the Sand Wash put-in and more in the overall project area. It would be unlikely 
that the recreational experience at the Sand Wash Campground would be affected by the increase 
in noise levels from well development because the ambient noise levels are higher there than in 
the river corridor. Visual and noise impacts experienced on the stretch of the Green River north 
of the Sand Wash put-in would not affect as many visitors because recreational use is lower; 
however, because of the increased number of wells that would be developed, impacts to the 
recreational experience would be greater and of a longer duration.  
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Under this alternative there would be direct and indirect visual and noise impacts to the area 
considered under the Green River Management Plan because 2 wells are proposed within the 
boundary and 2 more within 1 mile of boundary. This alternative would likely require additional 
mitigation at the site-specific permitting stage to comply with management objectives stated in 
the 1979 plan. The implementation section of Management Action #5 Suspend Oil and Gas 


Exploration of the plan states the following: “Do not authorize requests for drilling within the 
previously mentioned river corridor (within sight or sound of the river).”  


However, applicant-committed BMPs for the site-specific use where appropriate of buried 
pipelines and centralized water and condensate tank facilities would reduce the visual impacts of 
pipelines and tanks. In addition, river recreationists launching from the Sand Wash put-in would 
quickly move away from any sights and sounds of development. 


4.8.1.3.4 HUNTING 


Big-game hunters would receive more long-term direct benefits from natural gas development in 
the project area under Alternative C, because there would be 526 miles of new roads, 454 more 
miles than under the No Action Alternative (see Table 4-83). 


Alternative C would also result in more long-term indirect adverse impacts to big-game hunters 
related to elk and deer populations and behavior (see Section 4.16, Wildlife) because 7,442 acres 
of disturbance would occur from well pads and evaporation facilities construction, which is 
5,987 more acres than under the No Action Alternative (see Table 4-83). 


Constructing a network of new roads would result in loss of wildlife habitat, loss of forage (food) 
for wildlife, noise, and persistent human presence, which would negatively affect wildlife 
populations and use of the area. Increased road mileage would detract from the experience of 
hunters who value the experience of hunting in a natural setting removed from motorized sights 
and sounds. 


4.8.1.3.5 OHV RECREATION 


Under Alternative C, OHV users would incur more direct long-term adverse impacts than under 
the No Action Alternative because more wells would be drilled, and therefore more areas that are 
currently designated for Limited OHV use would be altered by project activities and 
construction. Under Alternative C, where OHV uses are Limited, there would be a total of 8,442 
acres of disturbance. This would be 6,908 more acres of disturbance when compared to the No 
Action Alternative. Under Alternative C, approximately 4.8% (within Limited OHV use areas) 
of land would be altered for OHV use, compared to 0.9% under the No Action Alternative (see 
Table 4-86). However, applicant-committed BMPs for the site-specific use where appropriate of 
buried pipelines would reduce the impacts of pipelines on OHV access. 


OHV users would also gain more benefits under Alternative C than under the No Action 
Alternative because 319 more miles of new roads would be constructed under Alternative C (see 
Table 4-87).  
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4.8.1.3.6 WETLANDS RECREATION 


Under Alternative C, approximately 4 acres of land within the border of the Pariette Wetlands 
ACEC would be converted from recreational use to natural gas development. By comparison, no 
disturbance within the border of the Pariette Wetlands would occur under the No Action 
Alternative (see Table 4-88). Mitigation measures for riparian areas are outlined in Section 
4.15.2, Mitigation. 


4.8.1.3.7 HIKING 


Impacts to the wilderness therapy group Second Nature would increase under Alternative C 
compared to the No Action Alternative. There would be approximately 343 more wells, 84.1 
more miles of new roads, and 1,734 more acres of total disturbance under Alternative C than 
under the No Action Alternative (see Table 4-89). 


4.8.1.4 ALTERNATIVE D: NO ACTION 
Under the No Action Alternative, impacts would occur to a lesser degree than under all other 
alternatives because the number of wells developed would be reduced to 368. Long-term adverse 
effects on recreation from the direct alteration of land for recreational use due to well-drilling 
facilities (well pads and evaporation facilities) would be less under the No Action Alternative 
than under all other alternatives because 1,455 acres of disturbance for well pads and evaporative 
facilities would occur, 4,425, 2,935, 5,897, 72, and 1,046 fewer acres than under the Proposed 
Action and Alternatives B, C, E, and F, respectively (see Table 4-83).  


Noise impacts from each well constructed under the No Action Alternative would be the same as 
described under the Proposed Action (see Section 4.8.1.1). However, 1,123 less wells would be 
developed than under the Proposed Action so fewer recreation areas and recreationists would 
potentially be affected, and the duration of the temporary noise impacts would be shorter.  


Long-term beneficial effects of additional recreational access would also decrease under the No 
Action Alternative compared to the action alternatives, because the expanded road network 
would be 325, 202, 454, 34, and 126 fewer miles than under the Proposed Action and 
Alternatives B, C, E, and F, respectively (see Table 4-83). 


4.8.1.4.1 NINE MILE CANYON SRMA 


Under the No Action Alternative, there would be the potential for 104 acres of disturbances (nearly 
9 times fewer acres of surface disturbance than the under the Proposed Action) from construction 
of roads, pipelines, and well pads. Under this alternative, the percentage of the existing Nine Mile 
Canyon SRMA that would be disturbed for recreation would be 0.2% (see Table 4-84). 


Under the No Action Alternative, six wells would be drilled in the less developed portion of the 
SRMA that currently provides opportunities for primitive recreation. There would be 35 acres of 
surface disturbance within the less developed portion of the SRMA related to construction of 
wells and other infrastructure. In addition, the noise and presence of people and machinery 
would intermittently and temporarily diminish opportunities for visitors to feel alone in an 
undeveloped setting on 4,779 acres, or 24% of this less developed portion of the SRMA—which 
would fall within 0.5 mile of areas that are directly disturbed. Natural gas development under the 
No Action Alternative would not segregate any of the area of the SRMA with primitive 
recreational opportunities into parcels smaller than 5,000 acres. 
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Approximately 5 miles of new roads total under the No Action Alternative would be available to 
recreationists (see Table 4-84). Under the No Action Alternative, the total length of roads in the 
Nine Mile Canyon SRMA would increase from 56 to 61 miles. 


4.8.1.4.2 VERNAL EXTENSIVE RECREATION MANAGEMENT AREA  


Under the No Action Alternative, the effects natural gas development on the recreation activities, 
settings, and experiences of the undeveloped portion of the ERMA would be the same as 
described for Alternative A, but would affect far fewer areas and acreages of the ERMA. Under 
this alternative, 14 natural gas wells would be drilled in the portion of the ERMA (east and west 
of the Little Desert Road) that currently provides opportunities for primitive recreation. This 
would result in the direct surface disturbance of 82 acres. The presence and noise of people, 
vehicles, and equipment needed for construction and operation of the wells would reduce the 
opportunities for non-motorized and primitive forms of recreation currently available in this 
portion of the ERMA. Further, the noise and presence of people and machinery would 
intermittently and temporarily diminish opportunities for visitors to feel alone in an undeveloped 
setting on 9,700 acres, or 48% of this less developed portion of the ERMA—which would fall 
within 0.5 mile of areas that are directly disturbed. Development under the No Action 
Alternative would reduce opportunities for primitive recreation on 3,808 acres of the ERMA that 
would be segregated into parcels smaller than 5,000 acres. 


4.8.1.4.3 RIVER RECREATION 


Under the No Action Alternative, there would be no visual and noise impacts to river 
recreationists along Nine Mile Creek because no wells or roads would be visible from the 
floodplain. Visual impacts along the Green River would include 11 wells and 2 miles of new 
road (see Table 4-85). There would be no impacts to river recreationists from noise and visual 
intrusions from well development at the Sand Wash Campground, the Sand Wash put-in, and 
downriver because no wells would be developed within several miles of those locations. There 
would be some increases in large truck traffic along the Sand Wash and Wrinkle roads but it 
would be the least of all the alternatives. There would be visual and noise impacts to the river 
experience in the northernmost portion of the Green River corridor because of well development 
on state lands within 1 mile from the river. However, recreational use is minimal on this stretch 
of river. There would be no direct or indirect impacts to the area considered under the Green 
River Management Plan under this alternative because no wells are proposed within 2.5 miles of 
the boundary.  


This alternative would have the same number of visible wells within the Green River viewshed 
as under Alternative A and 1 mile more of visible road. The impacts to the Nine Mile Creek 
viewshed would be the same (no wells or roads visible). 


4.8.1.4.4 HUNTING 


Big-game hunters would receive fewer long-term direct benefits from natural gas development in 
the project area under the No Action Alternative because there would be 72 miles of new roads 
(see Table 4-83). However, the No Action Alternative would result in fewer long-term indirect 
adverse impacts to big-game hunters related to elk and deer populations and behavior (see 
Section 4.16, Wildlife), because 1,455 acres of disturbance would occur from well pads and 
evaporation facilities construction (see Table 4-83). 
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4.8.1.4.5 OHV RECREATION 


Under the No Action Alternative, OHV users would incur fewer direct long-term adverse 
impacts because fewer wells would be drilled and, therefore, fewer areas that are currently 
designated for Limited OHV use would be altered by project activities and construction. Under 
the No Action Alternative, approximately 1,534 acres (0.9%) of land within the proposed project 
area would be altered for OHV use (see Table 4-86). 


OHV users would also receive fewer benefits under the No Action Alternative than under the 
Proposed Action because fewer miles of new roads (52 total miles of new roads under the No 
Action Alternative) would be constructed under the No Action Alternative (see Table 4-87).  


4.8.1.4.6 WETLANDS RECREATION 


Under the No Action Alternative, no acres of disturbance would occur within the border of the 
Pariette Wetlands ACEC (see Table 4-88). This alternative, therefore, would have no adverse 
impacts to wetlands recreationists. 


4.8.1.4.7 HIKING 


Impacts to the wilderness therapy group Second Nature would decrease under the No Action 
Alternative compared to the other alternatives. There would be approximately 15.9 miles of new 
roads, seven wells, and 450 acres of total disturbance under the No Action (see Table 4-89). 


4.8.1.5 ALTERNATIVE E: REDUCED DEVELOPMENT WITH DIRECTIONAL DRILLING 
Under Alternative E, 1,114 wells would be developed, 746 more than under the No Action 
Alternative. Well-pad locations would be precluded from some sensitive areas or occur at a 
lower density in those areas, and surface impacts would be reduced throughout the project area 
by developing multiple gas wells from each well pad. Long-term adverse effects on recreation 
from the direct alteration for well-drilling facilities (well pads and evaporation facilities) would 
be slightly increased (when compared to the No Action Alternative) under Alternative E, because 
1,527 acres of disturbance for well pads and evaporative facilities would occur, 72 more acres 
than under the No Action Alternative (see Table 4-83). However, applicant-committed BMPs for 
the site-specific use where appropriate of buried pipelines and centralized water and condensate 
tank facilities would reduce the visual impacts of pipelines and tanks.  


Noise impacts from each well constructed under Alternative E would be the same as described 
under the Proposed Action (see Section 4.8.1.1). However, 377 less wells would be developed 
than under the Proposed Action so fewer recreation areas and recreationists would potentially be 
affected, and the duration of the temporary noise impacts would be shorter.  


Compared to the No Action Alternative, this alternative would have more potentially adverse 
impacts on recreational opportunities because 746 more wells would be developed and 72 more 
acres would be impacted by well pad and infrastructure construction. This would distract from 
the recreational experience to a greater degree than under the No Action Alternative because the 
development of more wells would create additional noise and would be of a longer duration.  
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 Long-term beneficial effects on recreational access would increase under Alternative E 
compared to the No Action Alternative, because the expanded road network would be 106 miles, 
34 more miles than the No Action Alternative (see Table 4-83). Overall, Alternative E would 
have slightly more adverse impacts to recreation from land alteration and noise, and more 
beneficial effects from an expanded road network than the No Action Alternative. 


4.8.1.5.1  NINE MILE CANYON SRMA 


Under Alternative E, 107 acres of surface disturbance would occur within Nine Mile Canyon 
SRMA. This is 3 more acres of surface disturbance than the 104 acres that would occur under the 
No Action Alternative. The percentage of the existing Nine Mile Canyon SRMA that would be 
disturbed for recreation would be 0.3% under Alternative E, which is the same under the No 
Action Alternative (see Table 4-84). 


Under Alternative E, no wells would be drilled in the undeveloped portion of the SRMA that 
currently provides opportunities for primitive recreation. There would be, however, 17 acres of 
surface disturbance related to construction of infrastructure (i.e., roads and pipelines) associated 
with wells outside the undeveloped portion of the SRMA. Although natural gas development 
would physically disturbed very little of the less developed portion of the SRMA, the noise and 
presence of people and machinery would intermittently and temporarily diminish opportunities 
for visitors to feel alone in an undeveloped setting on 3,807 acres, or 19% of this less developed 
portion of the SRMA, which would fall within 0.5 mile of areas that are directly disturbed. 
Natural gas development under Alternative E would reduce opportunities for primitive recreation 
on 1 acre of the SRMA that would be segregated into parcels smaller than 5,000 acres. 


Approximately 7 miles of new roads (2 more miles than under the No Action Alternative) would 
be available to recreationists under Alternative E. This represents an increased benefit to 
recreationists under Alternative E as compared to the No Action Alternative (see Table 4-84). 
Under Alternative E, the total length of roads in Nine Mile Canyon SRMA would increase from 
56 to 63 miles. 


4.8.1.5.2 VERNAL EXTENSIVE RECREATION MANAGEMENT AREA 


Under Alternative E, no natural gas wells would be drilled in the portion of the ERMA that is 
east and west of the Little Desert Road and that currently provides opportunities for primitive 
recreation. There would be, however, 4 acres of surface disturbance related to construction of 
infrastructure (i.e., roads and pipelines) associated with wells outside the undeveloped portion of 
the ERMA. The presence and noise of people, vehicles, and equipment needed for construction 
and operation of the wells would reduce the opportunities for non-motorized and primitive forms 
of recreation currently available in this portion of the ERMA. Further, the noise and presence of 
people and machinery would intermittently and temporarily diminish opportunities for visitors to 
feel alone in an undeveloped setting on 4,299 acres, or 21% of this less developed portion of the 
ERMA—which would fall within 0.5 mile of areas that are directly disturbed. Development 
under Alternative E would reduce opportunities for primitive recreation on 5 acres of the ERMA 
that would be segregated into parcels smaller than 5,000 acres. 
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4.8.1.5.3 RIVER RECREATION 


Under Alternative E, there would be no visual and noise impacts to river recreationists along 
Nine Mile Creek because no wells or roads would be visible from the floodplain. Impacts visible 
from the Green River would include four wells and 1 mile of road, which is seven fewer wells 
and 1 fewer road mile than the No Action Alternative (see Table 4-85).  


There are no wells proposed within 1 mile of the Sand Wash Campground and the Sand Wash 
put-in and only one well proposed within 2 miles under this alternative; therefore, impacts to the 
river experience would be expected to be minimal. However, there would still be impacts to 
recreationists traveling to the put-in via the Sand Wash and Wrinkle roads because of increases 
in large truck traffic. There would also be visual and noise impacts to the river experience in the 
northernmost portion of the Green River corridor because of well development on state lands that 
are within 1 mile from the river. However, recreational use is minimal on this stretch of river. 


There would be no direct impacts to the area considered under the Green River Management 
Plan. However, the potential indirect effects from noise and visual intrusions near the Sand Wash 
put-in may require additional mitigation at the site-specific permiting stage to comply with 
management objectives stated in the 1979 plan. Under the implementation section of 
Management Action # 5 Suspend Oil and Gas Exploration of the plan it states the following: “Do 
not authorize requests for drilling within the previously mentioned river corridor (within sight or 
sound of the river).”  


However, applicant-committed BMPs for the site-specific use where appropriate of buried 
pipelines and centralized water and condensate tank facilities would reduce the visual impacts of 
pipelines and tanks. 


4.8.1.5.4 HUNTING 


Big-game hunters would receive more long-term direct benefits from natural gas development in 
the project area under Alternative E than under the No Action Alternative because there would 
be 106 miles of new roads, 34 more miles than under the No Action Alternative (see Table 4-83). 


Alternative E would also result in more long-term indirect adverse impacts to big-game hunters 
related to elk and deer populations and behavior (see Section 4.16, Wildlife) because 1,527 acres 
of disturbance would occur, 72 more acres of disturbance than under the No Action Alternative 
(see Table 4-83). 


Constructing a network of new roads would result in loss of wildlife habitat, loss of forage (food) 
for wildlife, noise, and persistent human presence, which would negatively affect wildlife 
populations and use of the area. Increased road mileage would detract from the experience of 
hunters who value the experience of hunting in a natural setting removed from motorized sights 
and sounds. 


4.8.1.5.5 OHV RECREATION 


Under Alternative E, OHV users would incur slightly more direct long-term adverse impacts than 
under the No Action Alternative because more wells would be drilled, and therefore more areas that 
are within designated OHV Limited areas would be altered by development. Under Alternative E, 
there would be 203 more acres of disturbance in OHV Limited use areas under Alternative E 
compared to the No Action Alternative. Under Alternative E, approximately 1.0% of designated 
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Limited OHV areas would be altered within the project area, compared to 0.9% under the No Action 
Alternative (see Table 4-86). However, applicant-committed BMPs for the site-specific use where 
appropriate of buried pipelines would reduce the impacts of pipelines on OHV access. 


OHV users would gain more long-term benefits under Alternative E than under the No Action 
Alternative because 83 miles of new roads would be constructed in OHV Limited areas under 
Alternative E (see Table 4-87) (31 more miles of potential OHV routes than under the No Action 
Alternative).  


4.8.1.5.6 WETLANDS RECREATION 


Under Alternative E, no acres of disturbance would occur within the border of the Pariette 
Wetlands ACEC. This alternative, therefore, would have no adverse impacts to wetlands 
recreationists (see Table 4-88). 


4.8.1.5.7 HIKING 


Impacts to members of the wilderness therapy group Second Nature would vary under Alternative E 
compared to the No Action Alternative. There would be 69 wells sited, 29 miles of new roads, and 
460 acres of disturbance within a 3-mile radius of Wells Draw under Alternative E. This is seven 
fewer wells, 13.1 more miles of new roads, and 10 more acres of surface disturbance than under the 
No Action Alternative, which would result in 76 wells, 15.9 miles of new roads, and 450 total acres 
of surface disturbance within a 3-mile radius of Wells Draw (see Table 4-89). However, applicant-
committed BMPs for the site-specific use where appropriate of buried pipelines and centralized water 
and condensate tank facilities would reduce the visual impacts of pipelines and tanks. 


4.8.1.6 ALTERNATIVE F: AGENCY PREFERRED ALTERNATIVE 
Under Alternative F, 1,298 wells would be developed. Well-pad locations would be precluded 
from some sensitive areas or occur at a lower density in those areas, and surface impacts would 
be reduced throughout the project area by developing multiple gas wells from some well pads. 
Long-term adverse effects on recreation from the direct alteration for well-drilling facilities (well 
pads and evaporation facilities) would be increased (when compared to the No Action 
Alternative) under Alternative F, because 2,501 acres of disturbance for well pads and 
evaporative facilities would occur, 1,046 more acres than under the No Action Alternative (see 
Table 4-83). However, applicant-committed BMPs for the site-specific use where appropriate of 
buried pipelines and centralized water and condensate tank facilities would reduce the visual 
impacts of pipelines and tanks.  


Noise impacts from each well constructed under Alternative F would be the same as described 
under the Proposed Action (see Section 4.8.1.1). However, 193 less wells would be developed 
than under the Proposed Action so fewer recreation areas and recreationists would potentially be 
affected and the duration of the temporary noise impacts would be shorter.  


Compared to the No Action Alternative, this alternative would have more potentially adverse 
impacts on recreational opportunities because 930 more wells would be developed and 1,046 
more acres would be impacted by well-pad and infrastructure construction. This would distract 
from the recreational experience to a greater degree than under the No Action Alternative 
because the development of more wells would create additional noise and would be of a longer 
duration.  
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Long-term beneficial effects on recreation would also increase under Alternative F compared to 
the No Action Alternative, because the expanded road network would be 198 miles, 126 more 
miles than the No Action Alternative (see Table 4-83). Overall, Alternative F would have more 
adverse impacts to recreation from land alteration, and more beneficial effects from an expanded 
road network than the No Action Alternative. 


4.8.1.6.1 NINE MILE CANYON SRMA 


Under Alternative F, 491 acres of surface disturbance would occur within Nine Mile Canyon 
SRMA. This is 387 more acres of surface disturbance than the 104 acres than would occur under 
the No Action Alternative. The percentage of the existing Nine Mile Canyon SRMA that would 
be disturbed for recreation would be 1.1% under Alternative F, compared with 0.2% under the 
No Action Alternative (see Table 4-84). 


Under Alternative F, 37 wells would be drilled in the undeveloped portion of the SRMA that 
currently provides opportunities for primitive recreation. Under this alternative, 226 acres of 
surface disturbance would occur from roads, pipelines, and well pads. This is 191 more acres 
than under the No Action Alternative. Although natural gas development would physically 
disturb very little of the less-developed portion of the SRMA, the noise and presence of people 
and machinery would intermittently and temporarily diminish opportunities for visitors to feel 
alone in an undeveloped setting on 9,742 acres, or 50% of this less-developed portion of the 
SRMA, which would fall within 0.5 mile of areas that are directly disturbed. Natural gas 
development under Alternative F would reduce opportunities for primitive recreation on 5,189 
acres of the SRMA that would be segregated into parcels smaller than 5,000 acres. 


Approximately 31 miles of new roads (26 more miles than under the No Action Alternative) 
would be available to recreationists under Alternative F. This represents an increased benefit to 
recreationists under Alternative F as compared to the No Action Alternative (see Table 4-84). 
Under Alternative F, the total length of roads in Nine Mile Canyon SRMA would increase from 
56 to 87 miles. 


4.8.1.6.2 VERNAL EXTENSIVE RECREATION MANAGEMENT AREA  


Under Alternative F, 59 natural gas wells would be drilled in the portion of the ERMA that is 
east and west of Little Desert Road and that currently provides opportunities for primitive 
recreation. This would result in the direct surface disturbance of 376 acres. The presence and 
noise of people, vehicles, and equipment needed for construction and operation of the wells 
would reduce the opportunities for non-motorized and primitive forms of recreation currently 
available in this portion of the ERMA. Further, the noise and presence of people and machinery 
would intermittently and temporarily diminish opportunities for visitors to feel alone in an 
undeveloped setting on 12,105 acres, or 59% of this less-developed portion of the ERMA—
which would fall within 0.5 mile of areas that are directly disturbed. Development under 
Alternative F would reduce opportunities for primitive recreation on 5,245 acres of the ERMA 
that would be segregated into parcels smaller than 5,000 acres. 


4.8.1.6.3 RIVER RECREATION 


Under Alternative F, there would be no visual and noise impacts to river recreationists along Nine 
Mile Creek because no wells or roads would be visible from the floodplain. Impacts visible from 
the Green River would include 1 mile of road (no wells would be visible from the Green River 
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viewshed), which is 1 less road mile than the No Action Alternative (see Table 4-85). Applicant-
committed BMPs for the site-specific use where appropriate of buried pipelines and centralized 
water and condensate tank facilities would reduce the visual impacts of pipelines and tanks. 


There are no wells proposed within 2 miles of the Sand Wash Campground and the Sand Wash 
put-in under this alternative; therefore, impacts to the river experience would be expected to be 
minimal. However, there would still be impacts to recreationists traveling to the put-in via the 
Sand Wash and Wrinkle Roads because of increases in large truck traffic. There would also be 
visual and noise impacts to the river experience in the northernmost portion of the Green River 
corridor because of well development on state lands that are within 1 mile from the river. 
However, recreational use is minimal on this stretch of river. 


There would be no direct impacts to the area considered under the Green River Management 
Plan. However, the potential indirect effects from noise and visual intrusions near the Sand Wash 
put-in may require additional mitigation at the site-specific permitting stage to comply with 
management objectives stated in the 1979 plan. Under the implementation section of 
Management Action #5 Suspend Oil and Gas Exploration of the plan it states the following: “Do 
not authorize requests for drilling within the previously mentioned river corridor (within sight or 
sound of the river).”  


4.8.1.6.4 HUNTING 


Big-game hunters would receive more long-term direct benefits from natural gas development in 
the project area under Alternative F than under the No Action Alternative because there would be 
198 miles of new roads, 126 more miles than under the No Action Alternative (see Table 4-83). 


Alternative F would also result in more long-term indirect adverse impacts to big-game hunters 
related to elk and deer populations and behavior (see Section 4.16, Wildlife) because 2,501 acres 
of disturbance from well pads and evaporation facilities would occur, 1,046 more acres of 
disturbance than under the No Action Alternative (see Table 4-83). 


4.8.1.6.5 OHV RECREATION  


Under Alternative F, OHV users would incur more direct long-term adverse impacts than under 
the No Action Alternative because more wells would be drilled, and therefore more areas that are 
within designated OHV limited areas would be altered by development. Under Alternative F, 
there would be 1,444 more acres of disturbance in OHV limited use areas compared to the No 
Action Alternative. Approximately 1.7% of designated Limited OHV areas would be altered 
within the project area under Alternative F, compared to 0.9% under the No Action Alternative 
(see Table 4-86). Applicant-committed BMPs for the site-specific use where appropriate of 
buried pipelines would reduce the impacts of pipelines on OHV access. 


OHV users would gain more long-term benefits under Alternative F than under the No Action 
Alternative because 162 miles of new roads would be constructed in OHV Limited areas (see 
Table 4-87, 110 more miles of potential OHV routes than under the No Action Alternative).  


4.8.1.6.6 WETLANDS RECREATION  


Under Alternative F, no acres of disturbance would occur within the border of the Pariette 
Wetlands ACEC. This alternative, therefore, would have no adverse impacts to wetlands 
recreationists (see Table 4-88). 
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4.8.1.6.7 HIKING  


Impacts to members of the wilderness therapy group Second Nature would increase under 
Alternative F compared to the No Action Alternative. There would be 129 wells sited, 50 miles 
of new roads, and 819 acres of disturbance within a 3-mile radius of Wells Draw under 
Alternative F. This is 53 more wells, 34.1 more miles of new roads, and 369 more acres of 
surface disturbance than under the No Action Alternative, which would result in 76 wells, 15.9 
miles of new roads, and 450 total acres of surface disturbance within a 3-mile radius of Wells 
Draw (see Table 4-89). However, applicant-committed BMPs for the site-specific use where 
appropriate of buried pipelines and centralized water and condensate tank facilities would reduce 
the visual impacts of pipelines and tanks. 


4.8.2 MITIGATION 


In addition to the applicant-committed measures detailed in Section 2.2.9, proposed measures to 
mitigate the impacts to recreational resources could include the following:  


 Drivers would be instructed not to pick up hitchhikers or leave keys in vehicles. 
 Low-profile tanks would be used to reduce visual impacts to recreationists at the 


direction of the AO. 
 As feasible on a site-specific basis, off-site tanks or centralized tank batteries would be 


used at production locations to reduce visual impacts to recreationists.  
 During the APD processing and as feasible, the Operator and AO would jointly determine 


the use of topographic features to serve as visual screens; place facilities away from 
highly visible points such as ridgelines; use low-profile tanks to reduce visibility where 
taller tanks would be more visible; use noise-reducing technology to reduce noise levels 
experienced by river recreationists to “quiet” levels; and avoid excessive side-casting of 
earth materials from ridgelines and steep slopes. 


4.8.3 UNAVOIDABLE ADVERSE IMPACTS 


Unavoidable adverse impacts to recreational resources include the long-term loss of primitive, 
dispersed, and unconfined recreational opportunities from surface-disturbing activities; increased 
vehicle traffic (see Section 4.5, Land Use and Transportation); adverse visual impacts (see 
Section 4.14, Visual Resources); and adverse noise impacts. Other unavoidable adverse impacts 
apply to specific groups of recreationists such as hunters, who would be impacted indirectly by 
direct impacts to big-game herds and game habitat fragmentation in the area (see Section 4.16, 
Wildlife) and members of the Second Nature therapy group, who would be directly impacted by 
disturbances within a 3-mile radius of Wells Draw on the bench above Nine Mile Canyon. In 
areas of concentrated natural gas development, change in natural settings would be an 
unavoidable long-term adverse impact to recreational resources, including visual impacts to river 
recreationists along the Green River and Nine Mile Creek. 


4.8.4 IRRETRIEVABLE AND IRREVERSIBLE COMMITMENTS OF RESOURCES 


Long-term impacts to recreational resources would be irretrievable until successful reclamation at 
the completion of natural gas development restored these resources. Irreversible impacts to 
recreational resources would include the alteration of natural settings where long-term development 
(i.e., roads) occurs and cannot be reclaimed (due to continued use or poor reclamation potential).  
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4.8.5 RELATIONSHIP OF SHORT-TERM USES TO LONG-TERM PRODUCTIVITY 


The short-term use of the project area for natural gas development would not impact long-term 
productivity of recreational resources because reclamation would restore the recreational values of 
the land. While permanent project-related roads (remaining after the completion of natural gas 
development) would alter these areas' suitability as use areas for non-motorized recreation, they 
would provide continued access to recreational opportunities for others, such as OHV users and 
hunters. 


4.9 SOCIOECONOMICS 
The development of wells and associated infrastructure under each of the alternatives would 
directly impact the social and economic resources of the project area due to its employment 
requirements, capital expenditures, and tax and royalty payments. Development and these direct 
impacts would also indirectly affect local housing availability, the population of Uintah and 
Duchesne counties, and the demand for social services in these areas. Social impacts are often 
discussed qualitatively because quantitative data are often not available to address these impacts. 
To the extent possible, economic impacts are quantified based on simplified assumptions and 
estimates of employment, production and revenue. 


4.9.1 DIRECT AND INDIRECT EFFECTS 


4.9.1.1 ALTERNATIVE A: PROPOSED ACTION 


4.9.1.1.1 EMPLOYMENT 


The overall number of jobs available in the region surrounding the project area would be 
expected to increase as a result of the drilling of proposed wells. Based on Gasco's workforce 
requirements (Section 2.2.7, Table 2-4) of 1,644 worker days per well, the Proposed Action 
would employ approximately 224 people throughout the project life. Due to the proposed phased 
development of new wells, the increase in employment would not occur all at once, but would 
fluctuate over the 45-year life of the plan. 


In addition, jobs in the mining, construction, and services industry would also increase. In large 
part, initial well construction draws temporary employees to the region. Local employees in the 
retail and service trades are required to meet the needs of the temporary workers. Once well 
construction is complete, temporary workers leave the project area and local employees are often 
hired to maintain wells. This suggests that mineral development boosts short-term employment 
levels but does not maintain similar long-term levels (BLM 2008b). The unemployment rate would 
be expected to temporarily decrease as additional jobs in industry and service become available, 
although some jobs may be filled from other employment sectors and by new workers who move 
to the area. 


4.9.1.1.2 POPULATION 


Because Duchesne and Uintah counties have resource development–based economies, the 
Proposed Action would contribute to current population growth driven by the recent increase in oil 
and gas development. It is assumed that the population would increase proportionately to the 
number of wells that would be developed under each alternative. Similar to employment levels, 
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population increases would fluctuate throughout the project life, with the highest increases in 
population occurring during the initial construction phase. As mentioned above, many oil/gas-
related jobs are temporary, with some workers only required for a few months. Short-term 
employees are likely to stay in motels, apartments, and travel trailers on the job site, and would not 
contribute substantially to the local population. 


4.9.1.1.3 PUBLIC SERVICES AND INFRASTRUCTURE 


Under the Proposed Action, an increase in population would increase the need for social services 
and infrastructure (BLM 2008b). Although the exact population increase cannot be accurately 
forecast, any population increase would be accompanied by a proportional increase in crime, fire, 
and demands on community resources. The counties are currently experiencing difficulties in 
keeping up with the demand on utilities and infrastructure. Advertisements are continually posted 
to maintain the infrastructure needs of the area, but there is simply not enough workforce to fill 
these positions (personal communication between Elisha Wardle, SWCA, and Tammy Ferguson, 
Uintah County Road Department, 2007). Because the Proposed Action proposes approximately 4 
times more wells than the No Action Alternative, it would place proportionately more demands on 
the community infrastructure. 


4.9.1.1.4 PUBLIC COSTS AND REVENUE 


According to the Utah Energy Office (UEO), the drilling and completion of a single gas well 
would result in beneficial impacts to local governments from services provided as well as tax and 
other revenue received. Sources for this revenue include general sales tax, individual and corporate 
income tax, employee retirement, and motor fuel sales tax. Expenditures include 
intergovernmental, education, transportation, health, police, fire, and corrections (UEO 2004). 
Table 4-90 shows the anticipated revenues and expenditures for the Uinta Basin area. 


Table 4-90. Revenue and Expenditures per Well 


Uinta Basin 
Local revenues $42,200 
Local expenditures $14,000 
Net local revenues $28,200 
Note: The UEO assumes a 100-well-per-year drilling and completion project. This is in line 
with the assumption for the project of 6–11 wells completed per month (or 70–130 per year). 


 


Based on Table 4-90 and a total of 1,491 wells proposed under this alternative, net local revenue 
over the project life would total $42,046,200 to the combined Uintah County and Duchesne 
County economies. Table 4-91 illustrates the net local revenue per alternative. 


Table 4-91. Revenue per Alternative 


 Alternative  
A 


(Proposed 
Action) 


Alternatives  
B (Reduced) and  


E (Directional) 


Alternative  
C 


(Full) 


Alternative  
D 


(No Action) 


Alternative  
F  


(Agency 
Preferred) 


Number of wells 1,491 1,114 1,887 368 1,298 
Local revenue (millions)* $42.0 $31.4 $53.2 $10.4 $36.6 
*This assumes a net local revenue of $28,200 per well over the life of the well. 







Gasco Final EIS Chapter 4. Environmental Consequences 
4.9 Socioeconomics  


4-140 


4.9.1.1.5 DEVELOPMENT COSTS 


The cost to develop a single vertical well to a depth of approximately 12,000 feet below the 
surface is estimated at $1,456,999. Completion costs for a single straight well of the same depth is 
approximately $1,446,921. Therefore, the total estimated drilling and completion cost, including 
indirect costs such as earthwork, ROWs, etc., would be $2,903,920 per well under the Proposed 
Action.  


4.9.1.1.6 HOUSING 


The annual housing demand resulting from the Proposed Action would be greatest during the 
development phase of the project and decrease considerably during the long-term production 
phase as fewer workers are required to operate wells. Depending on the amount of oil and gas 
activity in the region that is occurring during the development phase, the existing housing may or 
may not accommodate the increased demand. In the early 2000s the housing market in the region 
was characterized by substantial increases in new single-family home construction, escalating 
prices, increasing numbers of manufactured housing and mobile home units. Short-term 
accommodations were being met through local campgrounds, hotels, and motels. The increase in 
hotel stays made it challenging to accommodate travelers and tourists at the height of the tourist 
season (personal communication between Elisha Wardle, SWCA, and Bill Johnson, Uintah 
County-Vernal City Economic Development, 2006). In short, the housing availability was very 
low in the early 2000’s when oil and gas development was increasing.  


In the wake of the national economic slowdown, housing availability in Uintah and Duchesne 
Counties has increased somewhat. Since the slowdown reduced the pace of oil and gas 
development and increased unemployment, an out-migration of workers has eased the demand 
for housing.  


Thus, the incremental demand for housing as a result of the Proposed Action would have direct 
adverse impacts on housing and tourism accommodations if oil and gas development is booming. 
The demand for short-term housing for in-migrants would likely lead to increasing numbers of 
manufactured and mobile homes. The increase in demand would cause an increase in housing 
prices and negatively affect affordability.  


Should the development occur when oil and gas development in the region is not at its peak, the 
supply of housing would be sufficient to meet the demand. Given the amount of housing 
development that occurred in the early 2000s and the out-migration of workers in the late 2000s, 
the in-migrants working on the Proposed Action would encounter housing availability and 
affordability.  


4.9.1.1.7 TOURISM AND RECREATION  


Hotel availability is currently very limited in the Uinta Basin, driven primarily by increases in oil 
and gas activity and the associated increase in construction (personal communication between 
Elisha Wardle, SWCA, and Irene Hansen, Duchesne County Chamber of Commerce, 2006). 
Similarly, the high occupancy of RV parks is related to energy development because of the high 
number of oil and gas workers in the area. A tourism economy in the Uinta Basin cannot 
currently compete with the wealth and prosperity that is being achieved with oil and gas 
development. Tourism is currently promoted carefully in the area because the infrastructure is 
not sufficient to handle increased lodging demands (personal communication between Elisha 
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Wardle, SWCA, and Irene Hansen, Duchesne County Chamber of Commerce, 2006). Because 
the Proposed Action would create additional jobs and cause an increase in population, it would 
also contribute to the increased demand for hotels, thereby further out-competing tourism-related 
services in the Uinta Basin. 


Wilderness therapy groups using the Wells Draw area would be adversely impacted under the 
Proposed Action. Approximately 1,192 acres of surface disturbance (from wells, pipelines and 
roads) within a 3-mile radius of Wells Draw would likely discourage the groups from using the 
area. Therapy groups would have to modify the location of their hiking trips, if possible, or 
discontinue use of the area altogether. (For current surface-disturbance acres and acreages per 
alternative and in the area, see Section 4.8.1.1.7, Table 4-89.) Should the wilderness therapy 
groups choose to relocate their overland hiking trips elsewhere in the Uinta Basin, economic 
contributions from the groups would remain similar to current conditions. 


Under the Proposed Action, wells would be sited on the bench above Nine Mile Canyon. The 
presence of oil and gas development in close proximity to Nine Mile Canyon could lead to 
continued decreases in cultural and heritage tourism. Users of the canyon (e.g., Nine Mile Canyon 
Coalition) and the Castle Country Regional Information center have reported declines in visitor 
interest to the area that begun in 2004 (BLM 2010a). Visitors accessing Nine Mile Canyon from 
the north (Vernal area) would likely further decrease based on the increased presence of oil and gas 
development along Wells Draw, Sand Wash and Gate Canyon roads. The decrease in visitors 
accessing Nine Mile Canyon would continue throughout the life of the project. Reductions in 
visitors could represent a loss of revenue to cultural tour guides and loss of revenue for local 
businesses that serve visitors. There would also be a potential loss in non-market value to visitors 
discouraged from visiting Nine Mile Canyon as they perceive the cultural recreation experience is 
diminished as a result of the Proposed Action. However, visitors accessing Nine Mile Canyon 
through the Price area would not be adversely impacted by the Proposed Action as the travel route 
along Soldier Creek Road and views of Nine Mile Canyon would not be impacted by the Proposed 
Action.  


Boaters accessing the Desolation Canyon put-in via Sand Wash Road would experience an 
increase in large truck traffic along the route to the river, as noted in Section 4.5, Land Use and 
Transportation. However, once boaters begin their river trip they would quickly escape the 
potential to experience the sights and sounds of the Proposed Action. Since the Proposed Action 
would occur to the north of the Desolation Canyon SRMA the impacts of the Proposed Action 
would not likely have an adverse impact on Desolation Canyon boaters. Therefore, a decrease in 
river running–related visitor spending is not anticipated. However, it should be noted that many 
people who choose to recreate in Desolation Canyon do so because of the high-value wilderness 
experience it offers. When these visitors experience the increase in oil and gas activity (truck 
traffic and well-pad construction and operations) leading to the put-in, a few recreationists may 
be discouraged from running the river in the future. But because the wilderness experience 
remains largely undisturbed once the recreationist is on the river, a decrease in river runners 
would be negligible.  
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Under the Proposed Action, the river runners who float the section of Green River immediately 
above the Sand Wash put-in would likely experience the sights and sounds of oil and gas 
development during periods when proposed well pads are being actively developed within 1 mile 
of the Green River. River runners who use the area for a primitive experience may be adversely 
impacted by the sights and sounds of the development and choose not to recreate on that stretch 
of river.  


4.9.1.1.8 ENVIRONMENTAL JUSTICE 


This section considers the potential direct and indirect environmental justice impacts that 
would result from the Proposed Action. For this analysis, applicable environmental justice 
guidance was applied to determine whether there could be a disproportionately high or 
adverse human health or environmental impact on low-income, minority or tribal populations 
near the Gasco project area as a result of the implementation of the Proposed Action or 
action alternatives.  


Under many resources analyzed in the Final EIS, potential adverse impacts resulting from the 
Proposed Action or action alternatives would be site-specific to the project area. In these cases, 
environmental justice (EJ) communities would not be directly or indirectly impacted by changes 
to the project area. These resources are geology and minerals, paleontology, soils, special 
designations, special status species, vegetation, visual resources, water, wildlife, and wilderness 
characteristics. Thus, the only remaining resources that would be subject to adverse impacts as a 
result of the Proposed Action were evaluated for potential adverse impacts to EJ communities: 
air, climate, cultural, land use and transportation, livestock, recreation, and socioeconomics. 
Consideration as to whether the action alternatives would result in a disproportionate impact to 
EJ communities was given to these resources and a rationale has been provided in Table 4-92. . 
Resources for which the potential for disproportionate impacts on EJ communities necessitated 
consideration in greater detail are discussed below.  
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Table 4-92. Potential Environmental Justice Impacts Common to All Action Alternatives 


Resources Adverse Impact to EJ 
Communities? 


Disproportionate Impact to EJ Communities? 


Air  Yes No. Near-field air quality monitoring indicates that oil and gas related pollutants 
would dissipate within 0.12–0.19 mile from the source and would not exceed 
National Ambient Air Quality Standards. 


Climate  Yes No. Impacts are regional in nature, not localized to EJ communities. 
Cultural Yes No. Potential for disturbance to tribal-sensitive areas could affect the natural 


character of previously undisturbed areas through visual and auditory intrusions 
as well as through an increased risk of the physical disturbance of sites. 
However, impacts would be mitigated through the tribal consultation process and 
the PA.  


Geology and Minerals No. Impacts limited to project area - 
Land use and 
Transportation 


Yes No. Increases in project-related vehicle traffic would not go directly through the 
EJ communities of Myton , Randlett, Fort Duchesne, and Whiterocks, but would 
contribute to an overall increase in traffic on Highway 40. All frequent users of 
Highway 40 would be impacted equally, without a disproportionate effect on EJ 
communities. 


Livestock Management Yes No. There is no indication that 743 AUMs (3.8% of total AUMs in the project 
area) impacted by the project are disproportionately operated by members of EJ 
communities. 


Paleontological Resources No. Impacts limited to project area - 
Recreation Yes No. Impacts to recreation would not be disproportionate to local communities. 
Socioeconomics Yes No. As royalty revenues are dispersed to counties, the local communities would 


likely see beneficial economic impacts. As stated in Section 4.9.1, adverse 
impacts to population, employment, and housing would not likely 
disproportionately impact EJ communities. The workforce required to drill and 
complete wells would likely reside in more urban communities, given the 
proximity to services, and would not impact more rural EJ communities’ 
population and or housing situation. The Proposed Action could result in direct 
and indirect jobs for members of EJ communities, thus having a beneficial 
impact on EJ community employment opportunities.  


Soils No. Impacts limited to project area - 
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Table 4-92. Potential Environmental Justice Impacts Common to All Action Alternatives 


Resources Adverse Impact to EJ 
Communities? 


Disproportionate Impact to EJ Communities? 


Special Designations No. Impacts would be felt by all 
individuals who visit special 
designation areas, not specific to EJ 
communities 


- 


Special Status Species No. Impacts limited to project area - 
Vegetation No. Impacts limited to project area - 
Visual Resources No. Impacts to visual resource 


management (VRM) Class II areas 
won’t be visible from EJ 
communities and visual impacts in 
and around the project area would 
be felt by all individuals not those 
specific to EJ communities 


- 


Water Resources No. The proposed project would not 
impact community drinking water 
supplies, therefore impacts to water 
quality to in EJ communities would 
not be disproportionately impacted. 
With regard to water quantity, the 
proposed project would required 
withdrawal from public water supply, 
but water purchases are publicly 
available to all water users. 


- 


Wildlife No. Loss of wildlife habitat and 
movement corridors are not directly 
connected to EJ populations 
because they are not dependent on 
wildlife. 


- 


Wilderness Characteristics No. Loss of wilderness 
characteristics would be felt by all 
individuals, not just EJ communities. 


- 
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4.9.1.1.8.1 Air Quality 
Well-field development would occur approximately 12 miles south of the town Myton and 
the Randlett CDP; both are low-income and minority communities. Fort Duchesne and 
Whiterocks CDPs are located approximately 20 and 30 miles north of the project area, 
respectively. As disclosed in the Greater Natural Buttes Supplement to the Draft EIS (BLM 
2011a), results of near-field air quality modeling indicate temporary short-term exceedances 
of the one hour NO2 standard could occur under a scenario of multiple drilling rigs operating 
within a concentrated section of the project area. However, the concentrations of pollutants 
would dissipate within 200 to 300 meters (0.12 to 0.19 miles) of the source to below National 
Ambient Air Quality Standards (NAAQS) (BLM 2011b). Thus, near-field effects would not 
have an adverse impact on EJ communities located a minimum of 12 miles from the project 
area. These near-field effects are described in Section 4.2.1. Therefore, disproportionate 
adverse health impacts related to poor air quality in EJ communities near the Gasco project 
area are not likely.  


4.9.1.1.8.2 Cultural 
Activities associated with the Proposed Action have the potential to impact sites and resources of 
cultural, religious, and/or traditional importance to federally recognized Native American tribes 
with patrimonial claims to the lands within the project area. In the tribal-sensitive areas, 
construction and operation of wells and ancillary facilities could affect the natural character of 
previously undisturbed areas through visual and auditory intrusions as well as through an 
increased risk of the physical disturbance of sites. To address these potential direct and indirect 
effects of the Proposed Action on tribal-sensitive areas, Gasco, the BLM, and other state, federal, 
and local agencies have executed a PA outlining stipulations to be followed during construction 
and operation of the proposed facilities. The tribes were invited to be concurring parties in the 
PA. The measures stipulated in the PA will mitigate adverse effects on tribal-sensitive areas to 
levels such that disproportionate adverse impacts to tribal communities are not anticipated. For 
more information on the tribal consultation process, please see Chapter 5.0.  


4.9.1.1.8.3 Land Use and Transportation 
At the peak of construction and production, the Proposed Action would generate approximately 
385 roundtrips per day across portions of the project area as well as on Highway 40 east of 
Myton. Increases in project-related vehicle traffic would not go directly through the EJ 
communities of Randlett, Fort Duchesne, and Whiterocks, but would contribute to an overall 
increase in traffic on Highway 40. Project traffic, prior to reaching the Sand Wash Road west of 
Myton, would be confined to Highway 40, the dominant transportation corridor through most of 
the communities in the Uinta Basin. Although Highway 40 runs through Myton, this is also true 
of other non-EJ communities like Vernal, Roosevelt, Duchesne, etc. Truck routes are currently 
signed in Myton, and heavy truck traffic warning signs are used by companies in accordance 
with UDOT rules. Highway 40 is the primary transportation route that links the EJ communities 
and other rural residents with services in Duchesne, Roosevelt, and Vernal. As noted in 
Transportation Section 4.5.1.1.2, the Proposed Action could increase the risk of traffic accidents 
by up to 139 accidents resulting in injuries and 329 property-damaging accidents over the 45-
year lifespan of the Proposed Action. Members of the EJ communities, other Uinta Basin 
residents, and visitors who use the same transportation routes would all be subject to an 
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increased probability of accidents given their close proximity to the project area and their 
dependence on the larger cities in the area for goods and services. Because EJ community 
members constitute a small proportion of all highway users and are similarly dependent on 
Highway 40 as a main transportation route as other residents and workers in the Uinta Basin, 
they would not be disproportionately affected by traffic increases.  


4.9.1.1.8.4 Socioeconomics 
As royalty revenues are disbursed from the state to Uintah and Duchesne Counties as a result of 
the Proposed Action, the EJ communities could see increased funding to support economic 
development and infrastructure improvements. An increase in direct (well producers and 
operators) and indirect employment opportunities (service jobs that support the oil and gas 
industry) for members of the EJ communities could be provided as a result of the Proposed 
Action. Thus, an increase in funding and employment opportunities would provide a beneficial 
economic impact to the EJ communities near the project area.  


4.9.1.2 ALTERNATIVE B: REDUCED DEVELOPMENT 
Alternative B (Reduced Development) proposes 1,114 wells, which is approximately 3 times the 
number of wells under the No Action Alternative. This alternative would result in the creation of 
167 industry-specific jobs throughout the project life. Jobs indirectly related to the drilling and 
production of Gasco's wells would also increase proportionately to meet the needs of the industry 
workers. Moderate short-term population growth would be likely under this alternative. 


Revenue based on the production of 1,114 wells would result in $31.4 million for Uintah and 
Duchesne counties over the project life. Because the wells proposed under Alternative B would 
also be drilled vertically and to the same depth as under the Proposed Action, development and 
completion costs would be the same ($2.9 million per well), as would the gas price at which each 
well would result in a positive return on investment.  


Adverse impacts to the  housing market and hotel industry would be similar to the Proposed 
Action. Impacts to river runners, cultural heritage tourists, and wilderness therapy groups and 
their contribution to the local economy would be adverse under this alternative. Approximately 
1,175 acres of land near Wells Draw would be disturbed with the development of roads, 
pipelines, and wells. This disturbance would likely deter groups from using the area. 


In general, environmental justice impacts under Alternative B would be similar to those 
described in the Proposed Action. Slightly less truck traffic on Highway 40 would result in a 
reduced risk of traffic accidents and general disturbance to EJ communities in the area. Since 
Alternative B involves considerably less development, the potential economic benefits available 
to low-income populations under the Proposed Action would be proportionately reduced.  


4.9.1.3 ALTERNATIVE C: FULL DEVELOPMENT 
Alternative C (Full Development) proposes 1,887 wells, which is approximately 5 times the 
number of wells as proposed under the No Action Alternative. This alternative would result in 
the creation of 283 industry-specific jobs throughout the project life. Jobs indirectly related to the 
drilling and production of Gasco's wells would also increase proportionately to meet the needs of 
the industry workers. 
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Revenue based on the production of 1,887 wells would result in $53.2 million for Uintah and 
Duchesne counties over the project life. Because the wells proposed under Alternative C would 
also be drilled vertically and to the same depth as under the Proposed Action, development and 
completion costs would be the same ($2.9 million per well), as would the gas price at which each 
well would result in a positive return on investment.  


Adverse impacts to the housing market would be greatest under this alternative, as there would 
be even more demand for short-term accommodations. Adverse impacts to tourism, as it relates 
to hotel accommodations, would be greatest under this alternative. Adverse impacts to river 
runners, cultural heritage tourists, and wilderness therapy groups and their contribution to the 
local economy would also be greatest under this alternative. Approximately 2,184 acres of land 
near Wells Draw would be disturbed with the development of roads, pipelines and wells. This 
disturbance would likely deter groups from using this area. 


In general, environmental justice impacts under Alternative C would be similar to those 
described in the Proposed Action. A 1.7% increase in truck traffic on Highway 40 would result 
in an increased risk of traffic accidents and general disturbance to EJ communities in the area. 
Since Alternative C involves considerably more development, the potential economic benefits 
available to low-income populations under the Proposed Action would be proportionately 
increased.  


4.9.1.4 ALTERNATIVE D: NO ACTION 
Under the No Action Alternative, impacts of well development such as construction, operational, 
and reclamation components would be the same as described for the Proposed Action; however, 
with 1,123 fewer wells than the Proposed Action, there would be 75% fewer jobs, personal 
income dollars, and revenue from well development to the area. 


The No Action Alternative would result in the creation of 55 industry-specific jobs throughout 
the project life. Jobs indirectly related to the drilling and production of Gasco's wells would also 
increase proportionately to meet the needs of the industry workers. 


Revenue based on the production of 368 wells would result in $10.7 million for Uintah and 
Duchesne counties over the project life. Because the wells proposed under Alternative B would 
also be drilled vertically and to the same depth as under the Proposed Action, development and 
completion costs would be the same ($2.9 million per well); as would the gas price at which each 
well would result in a positive return on investment.  


The No Action Alternative would have the least amount of adverse impacts to the presently 
constrained housing market and tourism industry. Surface disturbance in the Wells Draw area 
would be doubled from the current conditions (with an anticipated 450 acres disturbed), and 
would likely have an adverse impact on those using the area for wilderness therapy purposes. 


In general, environmental justice impacts under all alternative would be similar to those 
described in the Proposed Action. Less truck traffic on Highway 40 would result in a reduced 
risk of traffic accidents and general disturbance to EJ communities in the area. Since the No 
Action Alternative involves considerably less development, the potential economic benefits 
available to low-income populations under the Proposed Action would be proportionately 
reduced. 
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4.9.1.5 ALTERNATIVE E: REDUCED DEVELOPMENT WITH DIRECTIONAL DRILLING 
Alternative E proposes same number of wells as Alternative B (1,114, approximately 3 times the 
number of wells under the No Action Alternative); therefore, Alternative E would result in 
similar industry-related employment levels, royalties, and state and local revenues as Alternative 
B. 


Alternative E avoids many of the same natural resources accessed by recreation groups 
(undeveloped portions of the Nine Mile Canyon SRMA and Vernal ERMA, non-Wilderness 
Study Area [WSA] lands with wilderness characteristics, river corridors, etc.); therefore, impacts 
to river runners, cultural heritage tourists, and other recreationists would be less than the 
Proposed Action but greater than the No Action Alternative, Approximately 460 acres of land 
near Wells Draw would be disturbed with the development of roads, pipelines, and wells. This 
disturbance would likely deter wilderness therapy groups from using this area. 


Directional drilling would require an increase in development and completion costs in 
comparison to the drilling of a straight vertical wells, as proposed under the other alternatives. 
The development costs of drilling a single well at 20-acre spacing offset to 12,000 feet would be 
approximately $1,721,951. Completion costs for the well would be approximately $1,461,195 
making the total well cost of a single well approximately $3,183,146. 


The cost of drilling a single well at a 40-acre spacing offset to the same depth would be 
$2,037,528. Completion costs are estimated at $1,463,213, making the total well cost of a single 
well $3,500,741. Development costs for a single well at a 160-acre spacing offset and the same 
depth would be $2,531,207. Completion costs for the well would be approximately $1,471,138, 
making the total cost of a single well approximately $4,002,344.  


Due to the higher cost of drilling a single well, the range of economic conditions under which 
this alternative would result in a return on investment would be narrower than under any other 
alternative. Environmental justice impacts would be similar to those described under the 
Proposed Action.  


4.9.1.6 ALTERNATIVE F: AGENCY PREFERRED ALTERNATIVE 
Impacts to socioeconomics from Alternative F would be similar to impacts associated with 
Alternative E. Because Alternative F proposes 184 more wells (1,298), it would result in 
slightly increased industry related employment levels (195 industry specific jobs throughout 
the project life), royalties, and state and local revenues. Alternative F avoids many the same 
natural resources accessed by recreation groups (undeveloped portions of the Nine Mile 
Canyon SRMA and Vernal ERMA, non-WSA lands with wilderness characteristics, river 
corridors, etc., therefore, impacts to river runners, cultural heritage tourists, wilderness 
therapy groups, and the local community would be similar to Alternative E but greater than 
the No Action Alternative. Approximately 819 acres of land near Wells Draw would be 
disturbed with the development of roads, pipelines, and wells. This disturbance would likely 
deter groups from using this area. 


This alternative includes both directional drilling to reduce surface impacts and vertical drilling. 
For wells drilled vertically to the same depth as under the Proposed Action, development and 
completion costs would be the same as the Proposed Action ($2.9 million per well).  
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Directional drilling would require an increase in development and completion costs in 
comparison to the drilling of straight vertical wells, as proposed under Alternatives A, B, C, and 
D. The development costs of drilling a single well at 20-acre spacing offset to 12,000 feet would 
be approximately $1,721,951. Completion costs for the well would be approximately $1,461,195 
making the total well cost of a single well approximately $3,183,146. 


The cost of drilling a single well at a 40-acre spacing offset to the same depth would be 
$2,037,528. Completion costs are estimated at $1,463,213, making the total well cost of a single 
well $3,500,741. Development costs for a single well at a 160-acre spacing offset and the same 
depth would be $2,531,207. Completion costs for the well would be approximately $1,471,138, 
making the total cost of a single well approximately $4,002,344.  


The range of economic conditions under which this alternative would result in a return on 
investment would be narrower than Alternatives A, B, C, and D. However, the combination of 
vertical and directional drilling could make the project more feasible under certain economic 
conditions than Alternative E. 


In general, environmental justice impacts under the Alternatives would be similar to those 
described in the Proposed Action. However, because Alternative F involves less development 
and associated surface disturbance than the Proposed Action, the potential for disturbance to 
tribal religious, cultural sites, and ways of life would be decreased. Less truck traffic on Highway 
40 would result in a reduced risk of traffic accidents and general disturbance to EJ communities 
in the area. Since Alternative F involves considerably less development, the potential economic 
benefits available to low-income populations under the Proposed Action would be 
proportionately reduced. 


4.9.2 MITIGATION 


Tribal consultation is ongoing for areas where conflicts arise between traditional tribal values 
and practices. See Chapter 5.0 and the PA (Appendix Q) for more information on the tribal 
consultation and mitigation measures in place to address tribal concerns.  


4.9.3 UNAVOIDABLE ADVERSE IMPACTS 


Given that natural resource development is finite and based on demand, the Uinta Basin is 
susceptible to a boom-and-bust cycle. While the proposed development would temporarily have 
positive impacts on the local economy, the depletion of the resource would result in an adverse 
impact to the economy. Those who had been dependent on the jobs and revenue provided by the 
project would be adversely impacted. Typically, the “bust” portion of the economic cycle 
adversely impacts nearly every sector of the economy, including employment/unemployment, 
housing, population, poverty rates, public finances, and infrastructure. 


4.9.4 IRRETRIEVABLE AND IRREVERSIBLE COMMITMENTS OF RESOURCES 


The extraction of oil and gas would result in a permanent loss of natural resources. The 
irretrievable loss of oil and gas would preclude future revenues for local, state, and federal 
governments and the local communities. 
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4.9.5 RELATIONSHIP OF SHORT-TERM USES TO LONG-TERM PRODUCTIVITY 


Increases in the workforce would contribute to temporary increases in income, housing, and 
service requirements. The increase in employment and revenues resulting from the proposed 
development would have short-term benefits for the local communities. However, once the 
project is complete, local revenues would be reduced and jobs would be eliminated or redirected. 


4.10 SOILS 
All of the alternatives would impact soil resources within the project area through surface 
disturbance associated with road building, pipeline construction, well drilling, and well-pad 
development. These activities would impact soils to varying degrees depending on the amount, 
placement, and type of surface disturbance; the disturbed soil's characteristics; and the surface 
hydrology. Impacts include the removal of vegetation, exposure of the soil, mixing of soil 
horizons, soil compaction, loss of topsoil productivity, and increased susceptibility of the soil to 
wind and water erosion. Blading or excavation on slopes to achieve desired grades could result in 
slope-steepening of exposed soils on cut and fill slopes, thereby increasing the risk of slope 
failures. 


For the purposes of this broad-scale analysis, the primary basis of describing impacts to soils is 
the amount of surface disturbance caused by the construction of wells, pipelines, roads, 
evaporative facilities, and ancillary infrastructure, particularly surface disturbance that occurs in 
highly erodible, reclamation-limited, or other sensitive soils. 


Throughout this analysis, highly erodible soils, reclamation-limited soils, and biological soil 
crusts are collectively referred to as sensitive soils. Biological soil crusts are discussed only 
qualitatively and are not included in the tables. However, any of the other soil parameters may 
overlap in any area, and therefore acreages presented in this analysis are not additive. For 
example, a particular acreage may have soils with shallow rooting depth as well as high wind 
erodibility. Acreages are also only approximate, due to limitations in soil mapping techniques 
and the planning area–wide scale of analysis. 


4.10.1 DIRECT AND INDIRECT EFFECTS 


4.10.1.1 ALTERNATIVE A: PROPOSED ACTION 


4.10.1.1.1 REHABILITATION POTENTIAL 


Project activities under the Proposed Action would impact approximately 7,584 acres of soils, 
many of which have features that limit the disturbed area's rehabilitation potential following 
disturbance. Table 4-93 displays the acreage of rehabilitation-restrictive soil features that would 
be disturbed under each alternative, as well as percentages of the total disturbed soil. Some soil 
limitation areas overlap; therefore, the acreages listed in this table total more than the number of 
acres that would be disturbed in the project area. 
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Table 4-93. Acres of Rehabilitation Restrictive Soil Features Disturbed under Each 


Alternative 


Restrictive 
Feature 


Degree of 
Restriction 


Acres Disturbed and Percentage of Total Area Disturbed Where  
Restrictive Feature is Present 


Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative  
F  


(Agency 
Preferred) 


Water 
Erosion 
Hazard 


Highly 
restrictive 


10 
(0.1%) 


9 
 (0.2%) 


8 
 (0.1%) 


3 
 (0.1%) 


1 
 (0.0%) 


7 
 (0.2%) 


Moderately 
restrictive 


20 
(0.3%) 


19 
 (0.3%) 


30 
 (0.3%) 


7 
 (0.3%) 


1 
 (0.0%) 


15 
 (0.4%) 


Total 30 
(0.4%) 


28 
 (0.5%) 


37 
 (0.4%) 


10 
 (0.5%) 


1 
 (0.1%) 


22 
 (0.6%) 


Wind 
Erosion 
Hazard 


Highly 
restrictive 


0 
(0.0%) 


2 
 (0.0%) 


14 
 (0.1%) 


0 
 (0.0%) 


0 
 (0.0%) 


0 
 (0.0%) 


Moderately 
restrictive 


1,225  
(16.2%) 


809 
 (14.2%) 


1,841  
(18.4%) 


545 
 (26.5%) 


418 
 (19.2%) 


430 
 (12.0%) 


Total 1,225  
(16.2%) 


811 
 (14.3%) 


1,855  
(18.6%) 


545 
 (26.5%) 


418 
 (19.2%) 


430 
 (12.0%) 


Excess Salt Highly 
restrictive 


165 
(2.2%) 


111 
 (1.9%) 


213 
 (2.1%) 


33 
 (1.6%) 


43 
 (2.0%) 


77 
 (2.1%) 


Moderately 
restrictive 


382  
(5.0%) 


183 
 (3.2%) 


468 
 (4.7%) 


101 
 (4.9%) 


64 
 (2.9%) 


69 
 (1.9%) 


Total 547  
(7.2%) 


294 
 (5.2%) 


682 
 (6.8%) 


134 
 (6.5%) 


107 
 (4.9%) 


146 
 (4.0%) 


Excess 
Sodium 


Highly 
restrictive 


2,081  
(27.4%) 


1,418  
(24.9%) 


2,243  
(22.5%) 


552 
 (26.9%) 


576 
 (26.5%) 


838 
 (23.3%) 


Moderately 
restrictive 


3,551  
(46.8%) 


2,825  
(49.7%) 


5,332  
(53.4%) 


1,211  
(58.9%) 


1004  
(46.2%) 


1,494  
(41.6%) 


Total 5,632  
(74.3%) 


4,243  
(74.6%) 


7,575  
(75.9%) 


1,763  
(85.8%) 


1580  
(72.7%) 


2,332  
(64.9%) 


Alkaline 
Soils 


Highly 
restrictive 


1,844  
(24.3%) 


1,418  
(24.9%) 


2,243  
(22.5%) 


552 
 (26.9%) 


498 
 (22.9%) 


652 
 (18.1%) 


Moderately 
restrictive 


3,944  
(52.0%) 


2,825  
(49.7%) 


5,332  
(53.4%) 


1,211  
(58.9%) 


1135  
(52.2%) 


1,769  
(49.2%) 


Total 5,788  
(76.3%) 


4,243  
(74.6%) 


7,575  
(75.9%) 


1,763  
(85.8%) 


1633  
(75.1%) 


2,421  
(67.3%) 


Rooting 
Depth 


Highly 
restrictive 


2,198  
(29.0%) 


1,473  
(25.9%) 


3,489  
(35.0%) 


844 
 (41.1%) 


673 
 (31.0%) 


888 
 (24.7%) 


Moderately 
restrictive 


0 
 (0.0%) 


0 
 (0.0%) 


0 
 (0.0%) 


0 
 (0.0%) 


0 
 (0.0%) 


0 
 (0.0%) 


Total 2,198  
(29.0%) 


1,473  
(25.9%) 


3,489  
(35.0%) 


844 
 (41.1%) 


673 
 (31.0%) 


888 
 (24.7%) 
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Table 4-93. Acres of Rehabilitation Restrictive Soil Features Disturbed under Each 


Alternative 


Restrictive 
Feature 


Degree of 
Restriction 


Acres Disturbed and Percentage of Total Area Disturbed Where  
Restrictive Feature is Present 


Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative  
F  


(Agency 
Preferred) 


Droughty 
Soils 


Highly 
restrictive 


2,685  
(35.4%) 


1,951  
(34.3%) 


3,599  
(36.1%) 


666 
 (32.4%) 


705 
 (32.4%) 


1,234  
(34.3%) 


Moderately 
restrictive 


1,521  
(20.1%) 


1,277  
(22.5%) 


1,723  
(17.3%) 


474 
 (23.1%) 


438 
 (20.1%) 


529 
 (14.7%) 


Total 4,206  
(55.5%) 


3,228  
(56.8%) 


5,322  
(53.3%) 


1,140  
(55.5%) 


1143 
 (52.6%) 


1,763  
(49.0%) 


Reclamation 
Potential 


Highly 
restrictive 


3,673  
(48.4%) 


2,620  
(46.1%) 


4,883  
(48.9%) 


1,179  
(57.4%) 


1071  
(49.3%) 


1,438  
(40.0%) 


Note: See Table 3-23 for ranges of parameters used to define degrees of restriction to rehabilitation. Draft parameters were developed 
by the BLM's National Science and Technology Center, utilizing SSURGO soils mapping. 


 


Under the Proposed Action, at least 75% of the 7,584 acres of soils that would be disturbed in the 
project area have at least one limiting factor (see Table 4-93). Adverse impacts that result from 
disturbing these sensitive soils are degradation of soil productivity, structure, and texture; 
erosion; and sedimentation of surface waters. Surface disturbance under the Proposed Action 
would impact approximately 3.7 times the area of soils impacted under the No Action 
Alternative. Therefore, the Proposed Action has a greater potential for adverse impacts to 
sensitive soils, because erodible, reclamation-limited, and biological crusted soils would have 
larger areas disturbed by mineral development under this alternative (see Table 4-93). 


Approximately 48% to 76% of the total disturbance under the Proposed Action would occur in 
soils that are “highly restrictive” or “moderately restrictive” for high excess sodium, alkalinity, 
droughty conditions, or poor reclamation potential (a metric that combines alkalinity and 
salinity) (see Table 4-93). Approximately 29% of the total disturbance under this alternative 
would occur in soils with highly to moderately restrictive rooting depths, and 16% would occur 
in soils with moderately restrictive wind erosion potential. Because the Proposed Action would 
impact a larger area of soils, it would also affect more reclamation-limited soils than the No 
Action Alternative. 


This general unsuitability of the project area's soils to rehabilitation would have long-term 
negative impacts to soil productivity and soil erosion rates in areas disturbed by the Proposed 
Action. Enhanced erosion rates and decreased soil-infiltration capacity, particularly of highly 
saline soils, would potentially impact water quality in the area by increasing sediment and salt 
concentrations. (These effects are described in greater detail in Section 4.15, Water Resources.) 
Revegetation of disturbed soils would be of limited success in areas with rehabilitation-restricted 
soils, leading to a net loss of native vegetation and an increase in invasive species (a process 
described in Section 4.13, Vegetation). Because it generally takes at least 10 years to reclaim a 
site following disturbance (based on BLM experience in the project area), impacts related to 
vegetation removal would persist as long-term impacts. 
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4.10.1.1.2 BIOLOGICAL SOIL CRUSTS 


Biological soil crusts (cryptobiotic soils) are not included in Table 4-93, although crusts have similar 
restrictions regarding rehabilitation as those soil features that are included. Surface disturbance and 
soil stockpiling associated with project construction could remove biologically active soil crusts 
throughout the development area. No data exist on the distribution of biological soil crusts in the 
project area; however, the highest likelihood for biological soil crust occurrence is under sagebrush 
(71,312 acres) and pinyon-juniper woodland (39,821 acres) communities, which occur on a total of 
approximately 54% of the Proposed Action area. A total of 1,143 acres of pinyon-juniper woodland 
and shrubland would be disturbed under the Proposed Action (or 15% of all disturbance), and 3,028 
acres of sagebrush community types would be disturbed (or 40% of all disturbance) (Table 4-94). 
Because these soil surface communities recolonize and regrow very slowly where disturbed, the soil-
stabilization, nitrogen-fixing, and carbon-fixing benefits these communities provide would be lost for 
up to 250 years (USGS 2002). Drought could further extend this recolonization period by 
aggravating wind erosion and limiting water available to cyanobacteria, moss, and fungi (BLM 
2001). This alternative would therefore have a greater risk of impacting biological soils crusts than 
the No Action Alternative, because it would impact approximately 4.6 times more area dominated by 
sagebrush communities, and 4.1 times more area dominated by pinyon-juniper woodland 
communities—both of which are associated with soil crusts (see Table 4-94). 


Table 4-94. Surface Disturbance within Vegetation Communities Associated with Biological 


Soil Crusts 


 Alternative 
A  


(Proposed 
Action) 


Alternative  
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative  
F  


(Agency 
Preferred) 


Acres (and %) surface 
disturbance in sagebrush 
communities  


3,028 
(40%) 


2,123 
(37%) 


3,535 
(35%) 


652 
(32%) 


776 
(38%) 


1,508 
(42%) 


Acres (and %) surface 
disturbance in pinyon-juniper 
woodland communities 


1,143 
(15%) 


974 
(17%) 


1,717 
(17%) 


278 
(14%) 


126 
(6%) 


706 
(20%) 


4.10.1.1.3  EROSION AND SEDIMENT YIELD  


An increased sediment yield is a potential indirect effect of enhanced erosion rates following 
vegetation removal, soil exposure, and steepening of exposed soils during road and well-site 
construction. Typically, well-pad construction results in a cut slope, a level well pad, and a fill slope. 
Cut slopes would typically be bare of vegetation and steeper than the surrounding slope, increasing 
sediment yields. The sediment from the cut slopes would be deposited on the well-pad site. Because 
they are typically steeper, less consolidated, and devoid of vegetation, fill slopes would also increase 
sediment yields; their sediment being delivered to the area adjacent to the fill slopes. Removal of 
7,584 acres of vegetation (3.7 times more than that removed under the No Action Alternative) would 
increase the potential for channelized runoff and accelerated erosion to occur, with a corresponding 
increase in rill and gully erosion where disturbance occurs on steeper slopes. Where well-pad 
facilities are located in active drainages and protective streambank vegetation is removed, there 
would be an increase in the vulnerability of the streambanks to lateral widening, resulting in an 
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increase in sediment loads in the particular drainage. As sediment loads are increased within 
drainages, the potential for deposition, braiding, and lateral bank widening is increased, which can 
lead to a cycle of repeating deposition, braiding, and lateral bank widening downstream. 


Additional roads would indirectly impact soils by providing additional OHV access and use in 
previously remote areas. These OHV impacts would be concentrated adjacent to the 325 miles of 
new roads that would be constructed under this alternative. Areas where OHV use was increased 
would experience additional soil compaction and surface abrasion. This alternative would result 
in the construction of 4.5 times as many miles of new access road as under the No Action 
Alternative. 


Construction on slopes greater than 30% is expected to take place on approximately 839 acres, or 
approximately 11% of the total acres disturbed during construction. Construction on slopes 
greater than 40% is expected to take place on approximately 452 acres, or approximately 6% of 
the total acres disturbed during construction (Table 4-95). This is approximately 5.7 times as 
large an area of construction on 30% slopes, and 7.3 times as large an area on 40% slopes, as 
would occur under the No Action Alternative. Construction of well pads and roads on slopes 
greater than 40% generally require extensive cuts and fills, which can have the following results: 


 Greater erosion potential from a large scar 
 Greater potential to lose, mix, or bury critical topsoil during construction and 


reclamation, which would lower long-term soil productivity 
 Greater difficulty in stabilizing cut slopes via revegetation (most soils on these slopes 


have greater than 35% coarse fragments, which greatly lowers the reclamation potential)  
 Greater difficulty in returning disturbed slopes to their preconstruction contour during 


final reclamation 
 


Table 4-95. Surface Disturbance of Slopes Greater than 30% and 40% under Each 


Alternative 


 Alternative  
A  


(Proposed 
Action) 


Alternative  
B 


(Reduced) 


Alternative  
C 


(Full) 


Alternative  
D  


(No Action) 


Alternative 
 E 


(Directional) 


Alternative  
F  


(Agency 
Preferred) 


Surface disturbance on 
slopes >30% (acres) 839 603 1,125 148 209 215 


Percentage of surface 
disturbance under 
alternative that would occur 
on slopes >30%  


11% 11% 11% 7% 10% 6.0% 


Surface disturbance on 
slopes >40% (acres) 452 276 605 62 93 221 


Percentage of surface 
disturbance under 
alternative that would occur 
on slopes >40% 


6% 5% 6% 3% 4% 6.1% 
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Soils in the project area on steep slopes generally have low infiltration/high runoff values. These 
same soils also have a moderate or high hazard of water erosion, which would be further aggravated 
by increased runoff from roads and well pads. Although locations were assumed for the purpose of 
analysis, potential roads and well pads were not specifically sited on a map. These locations would 
be determined at the time of the application, and analyzed through site-specific NEPA analysis. 


Current erosion-modeling techniques (e.g., RUSLE, WEPP, Crossdrain) require site-specific data 
such as road length, soil texture, length between drainage dips, etc., and are therefore not 
practicable at this programmatic level of analysis. Therefore, the following assumptions were 
made to calculate soil losses from the drilling of 1,491 wells in the Proposed Action: 


 Sediment yields were calculated assuming an average background value of 2.2 
tons/acre/year. Erosion rates were estimated to be 3 times the average background rate of 
2.2 tons/acre/year for the first year following disturbance (for a net increase of 4.4 
tons/acre/year). They would be double the background rate thereafter for the life of the 
facility (for a net increase of 2.2 tons/acre/year). These figures are based on BLM 
professional judgment and experience with soil erosion in the project area. 


 Disturbance per developed well was assumed to be 3.8 acres for the well pad, and 0.9 acres for 
each access road to the well pad. Total new disturbance per well would therefore be 4.7 acres.  


 Based on previous reclamation efforts in the project area, it is assumed that stabilization 
of disturbed areas usually takes an average of 4 years following reclamation, with the 
longer time spans on the rockier, shallower soils of hill slopes and shorter on the finer 
textured soils of valley bottoms. Therefore, a four-year time span following 
reclamation/reseeding was used in the sediment yield calculations. 


Based on these assumptions, each well development would contribute an additional 20.7 
tons/year of soil loss the first year following disturbance (4.4 tons/acre × 4.7 acres). Each well 
development would create an additional 10.3 tons/year for the remaining 29 years of the 
expected 30-year development life (4.7 acres × 2.2 tons/acre). 


At the end of 30 years, the well and access road would be reclaimed, and an additional 10.3 
tons/year of sediment would continue to be produced for four years after reclamation, until the 
disturbed sites are stabilized (4.7 acres × 2.2 tons/acre). 


Using the assumptions above, the total sediment produced above background rates per well is 
calculated below. 


Year 1 20.7 tons 
Years 2–29 10.3 tons/year × 29 years = 299.9 tons 
Years 30–34 10.3 tons/year × 4 years = 41.4 tons 


Total produced sediment for each well development for a span of 34 years would be 
approximately 362 tons. If evenly distributed over each disturbed surface, this equates to the 
erosion of approximately 0.45 inches of soil. With 1,491 wells proposed for development, 
approximately 539,593 tons of sediment would be produced over the life of the project (Table 
4-96). This is approximately 4.1 times more excess sediment than would be produced under the 
No Action Alternative. 
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Table 4-96. Estimated Sediment Erosion and Delivery under Each Alternative 


 Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No 
Action) 


Alternative 
E 


(Directional) 


Alternative  
F 


(Agency 
Preferred) 


Number of well pads 
proposed 1,491 1,114 1,887 368 328 575 


Estimated tons sediment 
erosion (above background 
erosion) 


539,593 531,797 682,905 133,179 136,382* 239,085* 


Estimated tons of sediment 
delivered to drainages 107,919 106,359 136,581 26,636 27,276* 47,817* 


*Note that slightly different assumptions were used for Alternative E and F, as described in Sections 4.10.1.5.3 and 4.10.1.6.3. 
 


Where soil is delivered to a stream channel within a drainage network, sediment delivery 
efficiency is increased. Sediment delivery outside of defined channels is inefficient. 
Consequently, the majority of the sediment from the proposed wells is expected to be deposited 
onto adjacent undisturbed areas. Sediment produced from roads is much more efficiently 
delivered to drainages, depending upon the location of the road. Of the estimated sediment yield 
production of 539,593 tons, an estimated 20% of this amount (based on BLM experience in the 
project area), or 107,919 tons would be delivered to the network of ephemeral drainages. Once 
delivered to an ephemeral drainage, the sediment would be available for transport. Over time, a 
large proportion of this sediment would likely be delivered to the Green River. However, 
because this would represent a very small increase to the approximately 2.2 million tons of 
sediment carried by the Green River each year (BLM 2007a), it is unlikely that there would be 
more than a slight incremental impact to sedimentation along the Green River. 


Additional erosion would occur where water is collected along a road and then turned off into 
adjacent drainages. Past experience indicates that if water is diverted toward a drainage on roads 
within 20 feet of that drainage, headcutting will result in water trending back toward the road. 
This is because most of the drainages have vertical banks, the gradient between the roadbed 
elevation and the drainage bed is quite steep, and there is little perennial vegetation to decrease 
overland flows. In some instances the headcut is eroding into the roadbed, and working up the 
borrow ditch. Because each water turnout site would have varying parameters (such as the 
drainage depth, area of water collection, etc.), the amount of erosion is difficult to estimate and 
can only be determined in the field. The expected bank erosion would result in localized areas of 
deposition in the drainage; however, the total amount of deposition is not expected to result in 
any extensive aggradation, braiding, or lateral stream bank widening in any one watershed. 


Gathering pipelines associated with the well development would primarily be surface lines made 
of steel. Experience with surface lines elsewhere in the Uinta Basin has shown that there are 
typically minor amounts of surface disturbance involved with surface-line installation (BLM 
1999a). Installation and construction of surface lines in the project area would not be expected to 
cause a measurable increase in erosion or sediment yield. 
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4.10.1.2 ALTERNATIVE B: REDUCED DEVELOPMENT 
Under this alternative, impacts to soil resources would be of the same nature as described for the 
Proposed Action. However, they would be of lesser magnitude and affect fewer acres. Well-pad 
locations would be precluded from some sensitive areas, and the number of wells developed 
would be reduced to 1,114. This alternative would impact approximately 5,685 acres of soil 
resources, or approximately 2.8 times the area of soils impacted under the No Action Alternative. 


4.10.1.2.1 REHABILITATION POTENTIAL 


A smaller area of rehabilitation-restricted soils would be impacted under this alternative than 
under the Proposed Action, as shown in Table 4-93. As with the Proposed Action, site 
rehabilitation following this alternative's actions would be most limited by soils with excess 
sodium, alkalinity, droughty conditions, and poor reclamation potential. Each of these conditions 
occurs at the “highly restrictive” or “moderately restrictive” level over 46% to 75% of the area 
that would be disturbed under Alternative B (see Table 4-93). Highly to moderately restrictive 
rooting depths would affect 26% of the 5,685 acres of soil disturbance under this alternative, and 
moderately restrictive wind erosion potential would affect 14% of the disturbed area. Because 
Alternative B would impact 2.8 times the area of soils that would be impacted under the No 
Action Alternative (with a similar occurrence of restrictive features), it would also affect more 
reclamation-limited soils than would be affected under the No Action Alternative. 


4.10.1.2.2 BIOLOGICAL SOIL CRUSTS 


This alternative would result in approximately 5,685 acres of surface disturbance, or 3.8 times 
the area of disturbance that would result under the No Action Alternative. Because the 
distribution of biological soil crusts in the area is unknown, an increase/decrease in surface 
disturbance is assumed to correspond to a similar increase/decrease in impacts to soil crusts. A 
total of 974 acres of pinyon-juniper woodland and 2,123 acres of sagebrush community types 
would be disturbed under this alternative. This alternative would therefore pose a greater risk of 
impacting biological soils crusts than the No Action Alternative, because it would impact 
approximately 3.3 times more area dominated by sagebrush communities, and 3.5 times more 
area dominated by pinyon-juniper woodland communities, both of which are associated with soil 
crusts (see Table 4-94). 


4.10.1.2.3 EROSION AND SEDIMENT YIELD 


Removal of 5,680 acres of vegetation (2.8 times more than under the No Action Alternative) 
would increase the potential for channelized runoff and accelerated erosion to occur, with a 
corresponding increase in rill and gully erosion where disturbance occurs on steeper slopes. 
Construction on slopes greater than 30% is expected to take place on approximately 603 acres, or 
approximately 11% of the total acres disturbed during construction. Construction on slopes 
greater than 40% is expected to take place on approximately 276 acres, or approximately 5% of 
the total acres disturbed during construction (see Table 4-95). This is approximately 4.1 times as 
large an area of construction on 30% slopes, and 4.4 times as large an area on 40% slopes, as 
would occur under the No Action Alternative. 
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Increased soil erosion would generate an estimated 531,797 tons of sediment over the life of the 
project under this alternative, of which an estimated 106,359 tons would be delivered to active 
drainages that are tributary to the Green River (see Table 4-96). This is approximately 3.0 times 
more excess sediment than would be produced under the No Action Alternative. The 
assumptions used to calculate soil losses are the same as described under the Proposed Action. 


4.10.1.3 ALTERNATIVE C: FULL DEVELOPMENT 
Under Alternative C (Full Development), impacts to soil resources would be of the same nature 
as described for the Proposed Action. However, they would be of greater magnitude and affect 
more acres. Well pads would be located in additional areas and the number of wells developed 
would be increased to 1,887. This alternative would impact approximately 9,982 acres of soil 
resources, or approximately 4.9 times as large an area of soils as under the No Action 
Alternative. 


4.10.1.3.1 REHABILITATION POTENTIAL 


A larger area of rehabilitation-restricted soils would be impacted under this alternative than 
under the Proposed Action, as shown in Table 4-93. As under the Proposed Action, site 
rehabilitation following this alternative's actions would be most limited by soils with excess 
sodium, alkalinity, droughty conditions, and poor reclamation potential. Each of these conditions 
occurs at the “highly restrictive” or “moderately restrictive” level over 49% to 76% of the area 
that would be disturbed under Alternative C (see Table 4-93). Highly to moderately restrictive 
rooting depths would affect 35% of the 9,982 acres of soil disturbance under this alternative, and 
moderately restrictive wind erosion potential would affect 18% of the disturbed area. This 
alternative would affect more reclamation-limited soils than any other alternative. Because 
Alternative C would impact 4.9 times the area of soils as would be affected under the No Action 
Alternative (with a similar occurrence of restrictive features), it would also affect more 
reclamation-limited soils. 


4.10.1.3.2 BIOLOGICAL SOIL CRUSTS 


This alternative would result in approximately 9,982 acres of surface disturbance, or 4.9 times 
the area of disturbance than would result under the No Action Alternative. Because the 
distribution of biological soils crusts in the area is unknown, an increase in surface disturbance is 
assumed to correspond to a similar increase in impacts to soil crusts. A total of 1,717 acres of 
pinyon-juniper woodland and 3,535 acres of sagebrush community types would be disturbed 
under the Proposed Action. This alternative would therefore have more risk of impacting 
biological soils crusts than the No Action Alternative, because it would impact approximately 
5.4 times more area dominated by sagebrush communities and 6.2 times more area dominated by 
pinyon-juniper woodland communities, both of which are associated with soil crusts (see Table 
4-94). 
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4.10.1.3.3 EROSION AND SEDIMENT YIELD 


Removal of 9,982 acres of vegetation (4.9 times more than under the No Action Alternative) 
would increase the potential for channelized runoff and accelerated erosion to occur, with a 
corresponding increase in rill and gully erosion where disturbance occurs on steeper slopes. 
Construction on slopes greater than 30% is expected to take place on approximately 1,125 acres, 
or approximately 11% of the total acres disturbed during construction. Construction on slopes 
greater than 40% is expected to take place on approximately 605 acres, or approximately 6% of 
the total acres disturbed during construction (see Table 4-95). This is approximately 7.6 times as 
large an area of construction on 30% slopes, and 9.7 times as large an area on 40% slopes, as 
would occur under the No Action Alternative. 


Increased soil erosion would generate an estimated 682,905 tons of sediment over the life of the 
project under this alternative, of which an estimated 136,581 tons would be delivered to active 
drainages that are tributary to the Green River (see Table 4-96). This is approximately 5.1 times 
more excess sediment than would be produced under the No Action Alternative. The 
assumptions used to calculate soil losses are the same as described under the Proposed Action. 


4.10.1.4 ALTERNATIVE D: NO ACTION 
Under the No Action Alternative, impacts to soil resources would be of the same nature as those 
described for the Proposed Action. However, they would be of far lesser magnitude and would 
affect far fewer acres. This alternative would impact approximately 2,055 acres of soil resources 
through the development of 368 wells. 


4.10.1.4.1 REHABILITATION POTENTIAL 


A smaller area of rehabilitation-restricted soils would be impacted under the No Action 
Alternative than under any other alternative, as shown in Table 4-93. As under the Proposed 
Action, site rehabilitation following this alternative's actions would be most limited by soils with 
excess sodium, alkalinity, droughty conditions, and poor reclamation potential. Each of these 
conditions occurs at the “highly restrictive” or “moderately restrictive” level over 56%–86% of 
the area that would be disturbed under the No Action Alternative (see Table 4-93). Highly to 
moderately restrictive rooting depths would affect 41% of the 2,055 acres of soil disturbance 
under this alternative, and moderately restrictive wind erosion potential would affect 27% of the 
disturbed area. This alternative would affect the smallest amount of reclamation-limited soils of 
any alternative. 


4.10.1.4.2 BIOLOGICAL SOIL CRUSTS 


The No Action Alternative would result in approximately 2,055 acres of vegetation disturbance 
or removal. Because the area's distribution of biological soils crusts is unknown, a decrease in 
surface disturbance is assumed to correspond to a similar decrease in impacts to soil crusts. A 
total of 278 acres of pinyon-juniper woodland and 652 acres of sagebrush community types 
would be disturbed under the No Action Alternative. This alternative would therefore have the 
least risk of impacting biological soils crusts of any alternative, because the smallest areas of 
vegetation communities associated with soil crusts would be disturbed (see Table 4-94). 
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4.10.1.4.3 EROSION AND SEDIMENT YIELD 


Construction on slopes greater than 30% is expected to take place on approximately 148 acres, or 
approximately 7% of the total acres disturbed during construction. Construction on slopes greater 
than 40% is expected to take place on approximately 62 acres, or approximately 3% of the total 
acres disturbed during construction (see Table 4-95). 


Increases in soil erosion would generate an estimated 133,179 tons of sediment over the life of 
the project under this alternative, of which an estimated 26,636 tons would be delivered to active 
drainages that are tributary to the Green River (see Table 4-96). The assumptions used to 
calculate soil losses are the same as those described under the Proposed Action. 


4.10.1.5 ALTERNATIVE E: REDUCED DEVELOPMENT WITH DIRECTIONAL DRILLING 
Under this alternative, impacts to soil resources would be of the same nature as described for the 
Proposed Action. However, they would be of lesser magnitude and affect fewer acres. Well-pad 
locations would be precluded from some sensitive areas, and the number of well pads developed 
would be reduced to 328. This alternative would impact approximately 2,174 acres of soil resources, 
or approximately 1.1 times as large an area of soils as under the No Action Alternative. 


4.10.1.5.1 REHABILITATION POTENTIAL 


A smaller area of rehabilitation-restricted soils would be impacted under this alternative than the 
Proposed Action, as shown in Table 4-93. As with the Proposed Action, site rehabilitation 
following this alternative's actions would be most limited by soils with excess sodium, alkalinity, 
droughty conditions, and poor reclamation potential. Each of these conditions occurs at the 
“highly restrictive” or “moderately restrictive” level over 20% to 52% of the area that would be 
disturbed under Alternative E (see Table 4-93). Highly to moderately restrictive rooting depths 
would affect 31% of the 2,174 acres of soil disturbance under this alternative, and moderately 
restrictive wind erosion potential would affect 19% of the disturbed area. Because Alternative E 
would impact 1.1 times the area of soils as would be affected under the No Action Alternative 
(with a similar occurrence of restrictive features), it would also affect slightly more reclamation-
limited soils. 


4.10.1.5.2 BIOLOGICAL SOIL CRUSTS 


This alternative would result in approximately 2,174 acres of surface disturbance, or 1.1 times 
the area of disturbance that would result under the No Action Alternative. Because the 
distribution of biological soils crusts in the area is unknown, an increase in surface disturbance is 
assumed to correspond to a similar increase in impacts to soil crusts. A total of 126 acres of 
pinyon-juniper woodland and 776 acres of sagebrush community types would be disturbed under 
this alternative. This alternative would therefore have a similar risk of impacting biological soils 
crusts than the No Action Alternative, because it would impact approximately 124 more acres (or 
1.2 times the area) dominated by sagebrush communities, and 152 fewer acres (or 0.5 times the 
area) dominated by pinyon-juniper woodland communities, both of which are associated with 
soil crusts (see Table 4-94). 
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4.10.1.5.3 EROSION AND SEDIMENT YIELD 


Removal of 2,174 acres of vegetation (1.1 times the removal under the No Action Alternative) 
would slightly increase the potential for channelized runoff and accelerated erosion to occur, 
with a corresponding increase in rill and gully erosion where disturbance occurs on steeper 
slopes. Construction on slopes greater than 30% is expected to take place on approximately 209 
acres, or approximately 10% of the total acres disturbed during construction. Construction on 
slopes greater than 40% is expected to take place on approximately 93 acres, or approximately 
4% of the total acres disturbed during construction (see Table 4-95). This is approximately 1.4 
times the area of construction on 30% slopes, and 1.5 times the area on 40% slopes, as would 
occur under the No Action Alternative. 


Sediment yield from well pads and roads under Alternative E was calculated using the same 
assumptions as under the Proposed Action, with the following exception: Disturbance per 
developed well pad was assumed to be 4.2 acres for the well pad and 1.2 acres for each access 
road to the well pad. Total new disturbance per well pad would therefore be 5.4 acres.  


Based on these assumptions, each well-pad development would contribute an additional 23.8 
tons/year of soil loss the first year following disturbance (4.4 tons/acre × 5.4 acres). Each well 
development would create an additional 11.9 tons/year for the remaining 29 years of the 
expected 30-year development life (5.4 acres × 2.2 tons/acre). 


At the end of 30 years, the well pad and access road would be reclaimed, and an additional 11.9 
tons/year of sediment would continue to be produced for four years after reclamation, until the 
disturbed sites are stabilized (5.4 acres × 2.2 tons/acre). 


Using the assumptions above, the total sediment produced above background rates per well pad 
is calculated below: 


Year 1 23.8 tons 
Years 2 through 29 11.9 tons/year @ 29 years = 344.5 tons 
Years 21 through 34 11.9 tons/year @ 4 years = 47.5 tons 


Total produced sediment for each well development for a span of 34 years would be 416 tons. If 
evenly distributed over each disturbed surface, this equates to the erosion of approximately 0.45 
inches of soil. With 328 well pads proposed for development, approximately 136,382 tons of 
sediment would be produced over the life of the project (Table 4-96). This is approximately 1.02 
times more excess sediment than would be produced under the No Action Alternative. 


4.10.1.6 ALTERNATIVE F: AGENCY PREFERRED ALTERNATIVE 
Under Alternative F, impacts to soil resources would be of the same nature as those described for 
the Proposed Action. However, they would be of lesser magnitude and would affect fewer acres. 
Well-pad locations would be precluded from some sensitive areas, and the number of well pads 
developed would be reduced to 575. This alternative would impact approximately 3,602 acres of 
soil resources through the development of 1,298 wells. 
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4.10.1.6.1 REHABILITATION POTENTIAL 


A smaller area of rehabilitation-restricted soils would be impacted under this alternative than the 
Proposed Action, as shown in Table 4-93. As with the Proposed Action, site rehabilitation 
following this alternative's actions would be most limited by soils with excess sodium, alkalinity, 
droughty conditions, and poor reclamation potential. Each of these conditions occurs at the 
“highly restrictive” or “moderately restrictive” level over 40% to 67% of the area that would be 
disturbed under Alternative F (see Table 4-93). Highly to moderately restrictive rooting depths 
would affect 25% of the 3,602 acres of soil disturbance under this alternative, and moderately 
restrictive wind erosion potential would affect 12% of the disturbed area. Because Alternative F 
would impact 1.8 times the area of soils as would be affected under the No Action Alternative 
(with a similar occurrence of restrictive features), it would also affect more reclamation-limited 
soils. 


4.10.1.6.2 BIOLOGICAL SOIL CRUSTS 


This alternative would result in approximately 3,602 acres of surface disturbance, or 1.8 times 
the area of disturbance that would result under the No Action Alternative. Because the 
distribution of biological soil crusts in the area is unknown, an increase in surface disturbance is 
assumed to correspond to a similar increase in impacts to soil crusts. A total of 706 acres of 
pinyon-juniper woodland and 1,508 acres of sagebrush community types would be disturbed 
under this alternative. This alternative would therefore have an increased risk of impacting 
biological soil crusts compared to the No Action Alternative, because it would impact 
approximately 856 more acres (or 2.3 times the area) dominated by sagebrush communities, and 
428 more acres (or 2.5 times the area) dominated by pinyon-juniper woodland communities, both 
of which are associated with soil crusts (see Table 4-94). 


4.10.1.6.3 EROSION AND SEDIMENT YIELD 


Removal of 3,602 acres of vegetation (1.8 times the removal under the No Action Alternative) 
would increase the potential for channelized runoff and accelerated erosion to occur, with a 
corresponding increase in rill and gully erosion where disturbance occurs on steeper slopes. 
Construction on slopes greater than 30% is expected to take place on approximately 215 acres, or 
approximately 6% of the total acres disturbed during construction. Construction on slopes greater 
than 40% is expected to take place on approximately 221 acres, or approximately 6.1% of the 
total acres disturbed during construction (see Table 4-95). This is approximately 1.5 times the 
area of construction on 30% slopes, and 3.6 times the area on 40% slopes, as would occur under 
the No Action Alternative. 


With 575 well pads proposed for the development, increased soil erosion would generate an 
estimated 239,085 tons of sediment over the life of the project under this alternative, of which an 
estimated 47,817 tons would be delivered to active drainages that are tributary to the Green River 
(see Table 4-96). This is approximately 1.8 times more excess sediment than would be produced 
under the No Action Alternative. The assumptions used to calculate soil losses are the same as 
described under Alternative E.  
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4.10.2 MITIGATION  


In addition to the applicant-committed measures detailed in Section 2.2.9, there are several 
proposed measures that could be used to reduce expected increases in sediment yields, and to 
lessen or negate impacts caused to soil, watershed, and floodplain resources. These are as 
follows: 


 Road construction and other disturbance on slopes between 40% and 60% would be 
avoided. If it is not feasible to avoid these slopes, then the applicant would provide the 
AO with an erosion control plan, a road maintenance plan, and an engineered drawing of 
the proposed road. Approval from the AO would be required for all proposed roads 
traversing slopes between 40% and 60%. 


 Well pads would be avoided within active drainages. 
 To the fullest extent possible, access roads proposed in valley/drainage bottoms would be 


sited on the toe of the adjacent slope to the valley bottom. Roads would have appropriate 
energy dissipaters (e.g., water bars and silt fences) where water leaves the road and is 
routed toward an adjacent drainage. 


 Well pads adjacent to drainages would be bermed to prevent runoff from entering the 
drainage. 


 As conditions dictate, and as determined by the AO, diversion ditches would be 
constructed around the pad. 


 Where diversion ditches are constructed to reroute drainages around well pads, ditches 
would be designed to return the diverted water back to the original channel. If it is not 
feasible to return diverted water back to its original channel, the water would be diverted 
to the nearest channel, with energy-dissipating devices installed to prevent channel 
degradation. 


 The presence of biological soil crusts would be assessed on a site-specific basis during 
well-pad and road development and siting. Areas with crusts would be avoided as 
feasible, and any unavoidable disturbance would be mitigated as necessary. 


 Additional measures to ensure successful reclamation would be implemented as 
determined by the AO, and could consist of (but would not be limited to) hydro 
mulching, supplemental mycorrhizal applications, erosion blankets, spray-on fiber 
matrices, tackifiers, etc. 


 Erosion and sedimentation would be reduced through the use of BMPs including, but not 
limited to, berms, sediment control structures, grading, mulching, revegetation, and 
interim reclamation. 


 Except in native badland soils that are unvegetated, all disturbed areas of access roads, 
other than the driving surface, would be revegetated as directed by the AO when the 
associated well is put into production. This includes, but is not limited to, the shoulders, 
drainage ditches, and cut and fill slopes of the access road. 


 All applicable Fluid Minerals BMPs from Appendix R of the Vernal RMP (BLM 2008c) 
would be implemented. 
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 If surface-disturbing activities cannot be avoided on slopes from 21% to 40%, a plan 
would be required. The plan would be approved by BLM prior to construction and 
maintenance and include: (i) an erosion control strategy, (ii) GIS modeling, and (iii) 
proper survey and design by a certified engineer. 


4.10.3 UNAVOIDABLE ADVERSE IMPACTS 


Unavoidable adverse impacts from the Proposed Action include short- and long-term soil 
exposure and compaction; loss of soil productivity and topsoil due to erosion and disturbance of 
biological soil crusts; increased susceptibility of soil to both wind and water erosion because of a 
loss of stabilizing vegetative cover; and increased sediment yield due to proposed oil and gas 
facilities and infrastructure. 


Under the Proposed Action, an estimated 107,979 tons of sediment (above natural background 
erosion) are expected to be eventually delivered to the Green River over the life of the project in 
spite of mitigation measures. Alternative B, Alternative C, the No Action Alternative, 
Alternative E and Alternative F would deliver 106,359 tons, 136,581 tons, 26,636 tons, 27,276 
and 47,817 tons of sediment, respectively. These sediment inputs would be spread over the life 
of the project, and would therefore only slightly increase the approximately 2.2 million tons per 
year (tpy) sediment load of the Green River near the project area (BLM 2007a). 


4.10.4 IRRETRIEVABLE AND IRREVERSIBLE COMMITMENTS OF RESOURCES 


The activities proposed would result in short- and long-term changes to soil productivity due to 
surface disturbance and loss of vegetation. This loss of soil productivity would be irretrievable 
until restoration is complete. In some areas, soils restrict rehabilitation success. It is possible that 
soil in these areas would experience some irreversible impacts due to the difficulty in restoring 
vegetation. 


4.10.5 RELATIONSHIP OF SHORT-TERM USES TO LONG-TERM PRODUCTIVITY 


Construction of oil and gas facilities and infrastructures would provide a short-term mineral use 
that would eventually result in long-term loss of soil productivity in localized areas impacted by 
development activities. Long-term impacts to soil productivity would be primarily the result of 
vegetation removal or prevention of revegetation, which would allow continued erosion of soil. 
Impacts would persist until surface disturbance and vegetation loss are reclaimed. 


4.11 SPECIAL DESIGNATIONS 
Special management areas are designated by the BLM for the protection and management of 
specific resources and values of concern. Their management priorities allow uses considered 
compatible with those resources and values, while limiting or restricting uses that may be 
detrimental. Special management areas include ACECs, Wild and Scenic Rivers (WSRs), and 
designated Wilderness Areas. No designated Wilderness Areas or WSAs exist within the project 
area, so this chapter deals exclusively with ACECs and suitable WSRs (see Map 24). 
Management of the existing ACECs in the project area is focused on resources and values that 
are relevant and important to each specific ACEC. The relevant and important values of potential 
ACECs and outstanding remarkable values and tentative classification of eligible WSR segments 
are described in the Vernal RMP (BLM 2008c). 
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Potential direct impacts to ACECs from the Proposed Action and alternatives include surface 
disturbance and intrusions that may affect the ACECs relevant and important values. ACECs 
would also be indirectly affected by activities that impact their relevant and important values. 
These impacts vary by ACEC but include disturbance of specifically protected riparian and 
wetland habitat, cultural resources, wildlife and waterfowl, scenic and recreational value, and 
special status species. Potential directs and indirect impacts to WSRs would be the same as 
ACECs except they would affect the outstandingly remarkable values of the river. 


The analysis presented in this chapter focuses on impacts to the specific values that are relevant 
to the designation of each ACEC or potential ACEC and to the outstandingly remarkable values 
of the WSRs. 


4.11.1 DIRECT AND INDIRECT EFFECTS 


4.11.1.1 ALTERNATIVE A: PROPOSED ACTION 


4.11.1.1.1 PARIETTE WETLANDS ACEC 


The 10,437-acre Pariette Wetlands (4,859 acres of which is within the project area) is composed 
of a wetland ecosystem that contains special status bird and plant species, including the Uinta 
Basin hookless cactus (Sclerocactus wetlandicus) and Pariette cactus (Sclerocactus brevispinus); 
both plants are federally listed as threatened under the original Sclerocactus glaucus listing. The 
BLM's objective for managing the Pariette Wetlands is to protect special status bird and plant 
species and habitat, wetlands ecosystem, waterfowl production, and soil (BLM 2008c). 


The BLM's management prescriptions for the Pariette Wetlands ACEC emphasize seasonal and 
surface occupancy restrictions for wildlife and plant species, protection of floodplains and 
erosive soils, and the management of vegetation to benefit riparian and watershed values. The 
development of oil and gas resources is restricted to protect the natural area. However, some of 
the leases may predate the Vernal RMP that imposed those restrictions. If that is the case, as 
provided in the Vernal RMP development of those leased resources cannot be precluded by the 
referenced restrictions (but must be in conformance with all applicable laws and regulations, 
such as the Endangered Species Act (ESA). However, any off-lease access routes, pipelines and 
other supporting facilities that are necessary to access the leases would be subject to the 
management guidance in the Vernal RMP currently in effect at the time of the site-specific 
application. Additional site-specific review may be necessary, and ROW actions would be 
permitted through the ROW process. During the site-specific review level, the applications 
associated with those leases would be reviewed for impacts to the relevant and important values 
of that ACEC. Applicant-committed measures and mitigation measures identified in this EIS, 
and other mitigation, if necessary, would be implemented to minimize or eliminate those 
impacts. 


Development of well pads, roads, and associated features under Alternative A (Proposed Action) 
would disturb approximately 74 acres of the ACEC. This equals approximately 0.7% of the 
Pariette Wetlands ACEC's entire 10,437 acres, and approximately 1.5% of the 4,859 acres of the 
ACEC within the project area. 
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Effects specific to the relevant values for the Pariette Wetlands ACEC include surface 
disturbance to wetland and riparian habitat (as permitted by the U.S. Army Corps of Engineers 
[USACE]), disturbance to nesting waterfowl, sedimentation of water in Pariette Draw, and 
disturbance within potential habitats for the Uinta Basin hookless cactus (Sclerocactus 


wetlandicus) and Pariette cactus (Sclerocactus brevispinus). As described in Chapter 3, the Uinta 
Basin hookless cactus' potential habitat areas consist of the benches above the Green River, 
previously delineated polygons at the base of the Badland Cliffs (BLM 2002c), and known 
occurrences documented from recent habitat and occurrence surveys within the project area 
(SWCA 2005, 2006, USFWS 2011 habitat polygon).   


Project-related development would disturb approximately 11 acres of riparian habitat, including 
removal of riparian and wetland vegetation. This equals 0.6% of the total riparian habitat present 
in the ACEC and results in 11 more acres disturbed in riparian habitat than would occur under 
the No Action Alternative. Additional impacts to wetlands and riparian zones, such as invasion 
by noxious weeds, are more thoroughly analyzed in Section 4.13, Vegetation, and Section 4.15, 
Water Resources. 


Disturbance of riparian habitat would also disturb nesting waterfowl. Under the Proposed Action, 
nesting waterfowl would be impacted by noise from drilling and production, by construction 
impacts from drilling, and from easier human access to nesting sites. Analysis of disturbance 
within 0.25 mile of waterfowl habitat in the ACEC shows the Proposed Action affecting 
approximately 47 acres of habitat. This is approximately 0.4% of total acreage within 0.25 mile 
of waterfowl nesting habitat in the ACEC, and 1% of the waterfowl nesting habitat within the 
ACEC and the project area. It would result in 46 more acres of disturbance than under the No 
Action Alternative.  


Development under the Proposed Action would not disturb any highly erosive soils in the 
Pariette Wetlands ACEC. Therefore, a measurable increase in sedimentation to Pariette Draw is 
not anticipated. 


The Proposed Action would disturb approximately 74 acres of potential habitat for the Uinta 
Basin hookless cactus. This is approximately 2.1% of the 3,553 acres of potential habitat in the 
project area and the ACEC. It would result in approximately 58 times the acres of potential 
habitat that would be disturbed under the No Action Alternative. Under the Proposed Action, 
there would be no impacts to the Pariette cactus core conservation areas developed in 2009 as a 
result of the Castle Peak/Eightmile Flat EIS consultation (referred to hereafter in this section as 
the 2009 core conservation area) and which contain nesting and foraging habitat for the species’ 
insect pollinators. Impacts to special status species are described more thoroughly in Section 
4.12, Special Status Species.  


4.11.1.1.2 LOWER GREEN RIVER ACEC 


The Lower Green River ACEC totals 8,470 acres (of which 3,090 acres fall within the project 
area). The Lower Green River ACEC was designated for its relevant and important values of 
scenery, special status plant and animal species, and riparian habitat. The management objectives 
that pertain to all ACECs according to the Vernal RMP (BLM 2008c) are to “protect and prevent 
irreparable damage important historic, cultural, or scenic values; fish and wildlife resources; or 
other natural system or processes, or to protect life and safety from natural hazards.”  
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The ACEC management prescriptions for the area emphasize the protection of riparian and 
special status species through seasonal and surface occupancy restrictions and the protection of 
the Green River viewshed. Surface occupancy for leasable materials is restricted on 8,399 acres. 
However, some of the leases may predate the Vernal RMP that imposed those restrictions. If that 
is the case, as provided in the Vernal RMP development of those leased resources cannot be 
precluded by the referenced restrictions (but must be in conformance with all applicable laws and 
regulations, such as the ESA). However, any off-lease access routes, pipelines and other 
supporting facilities that are necessary to access the leases would be subject to the management 
guidance in the Vernal RMP currently in effect at the time of the site-specific application. 
Additional site-specific review may be necessary, and ROW actions would be permitted through 
the ROW process. During the site-specific review level, the applications associated with those 
leases would be reviewed for impacts to the relevant and important values of that ACEC. 
Applicant-committed measures and mitigation measures identified in this EIS, and other 
mitigation, if necessary, would be implemented to minimize or eliminate those impacts. 


Development of well pads, roads, and associated features under the Proposed Action would 
disturb approximately 45 acres of the ACEC. This equals approximately 0.5% of the Lower 
Green River ACEC's entire 8,470 acres and approximately 1.4% of the 3,090 acres of the ACEC 
that overlap the project area. 


Effects specific to the relevant values for the Lower Green River ACEC may include surface 
disturbance to riparian habitat, noise impacts to the special status animal species, disturbance 
within  potential habitat for the Uinta Basin hookless cactus (Sclerocactus wetlandicus), impacts 
to special status fish, and the 0.5-mile buffer around raptor nests. 


The river is an important riparian ecosystem that supports a diversity of wildlife species. Critical 
habitat for 2 federally listed endangered fish is located within this ACEC: the Colorado 
pikeminnow and the razorback sucker (BLM 2008b). Impacts to highly erodible soils would 
affect critical habitat for the 2 endangered fish species. Additional impacts to endangered fish are 
discussed in Section 4.12, Special Status Species. 


Project-related development would not directly disturb any riparian habitat or highly erodible 
soils. Impacts to riparian areas could occur through indirect means, such as invasion by noxious 
weeds from impacted adjacent upland areas. These impacts are more thoroughly analyzed in 
Section 4.13, Vegetation. The Proposed Action would have the same impact on riparian habitat 
as would the No Action Alternative. 


Under the Proposed Action, seven wells would be situated within 0.25 mile of the Green River. 
This is approximately 3.5 times as many wells as would be present under the No Action 
Alternative. The development of these wells would present a short-term negative impact from 
noise during drilling to special status animal species because construction equipment noise levels 
could be up to 88 dBA 50 feet from the source. It is likely that many special status animal 
species would avoid the area during construction and would travel greater distances to avoid the 
noise. Daily production noise impacts (from running wells and vehicle visits to well locations) 
within this same area are expected to be below 55  dBA, and would therefore not be likely to 
impact most species. Applicant-committed measures regarding raptors would mitigate impacts to 
any bald eagle roost sites in the ACEC, as described in Section 4.12, Special Status Species. 
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The Proposed Action would have 11 wells and 1 mile of roads within line of sight from the 
Lower Green River (including seven within 0.25 mile of the river as described above). This is 
approximately twice the number of wells within line of sight than would occur under the No 
Action Alternative. Most wells would have short-term negative visual impacts during drilling 
when the drilling rig is in place, but would likely not be seen during production because of 
mitigation and removal of the drilling rig, although some well locations may have infrastructure 
(well pads, tanks, etc.) visible during production. The visibility of the infrastructure would have 
the potential to adversely impact the scenic quality of the ACEC if it could not be mitigated. 
Applicant-committed BMPs for the site-specific use where appropriate of buried pipelines and 
centralized water and condensate tank facilities would reduce the visual impacts of pipelines and 
tanks. 


The Proposed Action would disturb approximately 49 acres within potential habitat for the Uinta 
Basin hookless cactus (Sclerocactus wetlandicus). This is approximately 1.0% of the 5,167 acres 
of potential habitat in the ACEC that is within the project area. This alternative would disturb 28 
acres more than the No Action Alternative. The Proposed Action would also disturb 
approximately 1 acre within the 0.5-mile buffer surrounding known raptor nests. Impacts to 
special status species are described more thoroughly in Section 4.12, Special Status Species.  


4.11.1.1.3 NINE MILE CANYON ACEC 


The Nine Mile Canyon ACEC covers 44,168 acres (34,653 acres of which occur within the 
project area) and contains nationally significant Fremont, Ute, and Archaic rock art and 
structures; regionally noteworthy populations of special status plant species; and high-quality 
visual scenery. The ACEC is located along the project area's southern border. The BLM's 
management objectives for the Nine Mile Canyon ACEC stipulate that the BLM must “protect 
the relevant and important cultural resource, scenic and special status species values” (BLM 
2008c). 


The ACEC management prescriptions for the area emphasize the preservation of cultural sites, 
and habitat for a variety of special status plant and animal species, such as antelope, bighorn 
sheep, elk, and mule deer range. The prescriptions preserve these values through seasonal and 
surface occupancy restrictions. Operations pertaining to oil and gas development in the area are 
restricted by stipulations designed to protect the natural and primitive values of the area. 
However, some of the leases may predate the Vernal RMP that imposed those restrictions. If that 
is the case, as provided in the Vernal RMP development of those leased resources cannot be 
precluded by the referenced restrictions. However, any off-lease access routes, pipelines and 
other supporting facilities that are necessary to access the leases would be subject to the 
management guidance in the RMP currently in effect at the time of the site-specific application. 
Additional site-specific review may be necessary, and ROW actions would be permitted through 
the ROW process. During the site-specific review level, the applications associated with those 
leases would be reviewed for impacts to the relevant and important values of that ACEC. 
Applicant-committed measures and mitigation measures identified in this EIS, and other 
mitigation, if necessary, would be implemented to minimize or eliminate those impacts. 


Development of well pads, roads, and associated features under the Proposed Action would 
disturb approximately 844 acres of the ACEC. This equals approximately 1.9% of the Nine Mile 
Canyon ACEC's entire 44,168 acres, and approximately 2.4% of the 34,653 acres of the ACEC 
that overlap with the project area. 
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Effects specific to the BLM's management objectives for the Nine Mile Canyon ACEC include 
surface disturbance impacts to cultural resources, visual and noise impacts to the area's 
recreational values, disturbance within potential habitats for the Uinta Basin hookless cactus 
(Sclerocactus wetlandicus), occupied habitats for the shrubby reed-mustard (Schoenocrambe 


suffrutescens) and Graham’s beardtongue (Penstemon grahamii), potential habitat for Untermann 
daisy (Erigeron untermannii), and disturbance of other wildlife habitat. 


Project-related development would disturb approximately 89 acres considered high-probability 
for the presence of cultural resources in the Vernal RMP (BLM 2008b). This equals 0.9% of all 
high probability areas present in the part of the project area that overlaps the ACEC. The 
Proposed Action would result in approximately 5 times as many acres of impact in high 
probability areas as would the No Action Alternative. However, the applicant-committed 
measures and BMPs described in Section 2.2.9.1 and Table 2-1 would greatly reduce the risk of 
adverse impacts, as described in Section 4.3, Cultural Resources.  


Under the Proposed Action, 170 wells would be situated within 0.25 mile of Nine Mile Canyon. 
The development of these wells would create a short-term negative noise impact to the 
recreational values of the Nine Mile Canyon ACEC during drilling because noise levels from 
construction equipment could be up to 88 dBA 50 feet from the source. A recreationist would 
have to travel 0.5 mile from the source to reduce the noise levels below 55 dBA, the level at 
which sounds are not likely to interfere with recreational activities. Daily productional noise 
impacts (from vehicle visits) within this same area are expected to be below 55  dBA, and would 
therefore not be likely to impact the area's recreational opportunities. The impacts of wells on 
recreation are discussed in more detail in Section 4.8, Recreation. 


The Proposed Action would have no wells or roads within line of sight from Nine Mile Creek. 
This is no different than under the No Action Alternative. Visual impacts are discussed more 
thoroughly in Section 4.14, Visual Resources.  


Development under the Proposed Action would disturb approximately 791 acres of potential 
habitat for the Uinta Basin hookless cactus (Sclerocactus wetlandicus). This is approximately 
2.4% of the 32,579 acres of potential habitat in the ACEC that is within the project area. This is 8 
times more disturbance than would occur under the No Action Alternative. Development would 
also disturb approximately 27 acres, or 1.9% of the Badlands Cliff shrubby reed-mustard habitat 
area, all 1,449 acres of which are entirely within the Nine Mile Canyon ACEC. There is also 
approximately 0.3 acre, or less than 1% of 73 acres of occupied Graham’s beardtongue habitat in 
the Nine Mile Canyon ACEC, and approximately 151 acres, or 2.2%, of 6,859 acres of  potential 
Untermann daisy habitat in the Nine Mile Canyon ACEC (Table 4-97).  


As can be seen in Table 4-97, disturbance to shrubby reed-mustard, Graham’s beardtongue and 
Untermann daisy habitat is approximately 27, 0.3, and 124 more acres of disturbance 
respectively, than would occur under the No Action Alternative. Impacts to special status plant 
species are described more thoroughly in Section 4.12, Special Status Species. 
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Table 4-97. Acres of Special Status Species Habitat (and Percentage in ACEC) Directly 


Disturbed within the Nine Mile Canyon ACEC 


Species Alternative  
A 


(Proposed 
Action) 


Alternative  
B 


(Reduced) 


Alternative  
C 


(Full) 


Alternative  
D 


(No Action) 


Alternative  
E 


(Directional) 


Alternative  
F  


(Agency 
Preferred) 


Uinta Basin 
Hookless Cactus 


791 
(2.4%) 


281 
(0.9%) 


1,115 
(0.3%) 


103 
(0.3%) 


116 
(0.4%) 


499 
(1.5%) 


Shrubby Reed-
mustard 


27 
(1.9%) 


19 
(1.3%) 


26 
(1.8%) 


<1 
(<0.01%) 


9 
(0.6%) 


32 
 (2.2%) 


Graham’s 
Beardtongue 


0.3 
(0.4%) 


0.3 
(0.4%) 


0.3 
(0.4%) 


0 
 (0%) 


0 
(0%) 


0 
(0.0%) 


Untermann Daisy 151 
(2.2%) 


109 
(1.6%) 


219 
(3.2%) 


27 
(0.4%) 


25 
(0.4%) 


170 
(2.5%) 


Note: Acreages shown are within ACEC boundaries and habitat designations established in the Vernal RMP (BLM 2008c). 


Project-related development would directly disturb areas designated as antelope, bighorn sheep, 
elk, and mule deer range in the Vernal RMP (BLM 2008c). The acreages of these species' 
habitats that would be disturbed within the Nine Mile Canyon ACEC under the Proposed Action 
are shown in Table 4-98 below. Table 4-98 also shows a comparison of the percentage of 
difference between the Proposed Action and the No Action Alternative. Additional indirect 
impacts to wildlife, such as habitat fragmentation, are detailed in Section 4.16, Wildlife.  
 


Table 4-98. Acres of Wildlife Habitat Directly Disturbed within the Nine Mile Canyon ACEC 


Habitat 
Season 


Habitat 
Designation


1
 


Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


 (No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Acres % 
Dif.2 


Acres % 
Dif.2 


Acres % 
Dif.2 


Acres Acres % 
Dif.2 


Acres % 
Dif.2 


Antelope 
Year-long Crucial 22 550% 22 550% 75 1875% 4 13 325% 9 225% 


High priority 592 1057% 157 280% 521 930% 56 58 103% 356 636% 


Substantial 0 0% 0 0% 0 0% 0 0 0% 0 0% 


Limited 225 500% 127 282% 556 1236% 45 49 109% 151 336% 


Bighorn Sheep 
Year-long potential 829 829% 294 294% 1,163 1163% 100 115 115% 500 500% 


Elk 
Winter Crucial 17 340% 17 340% 23 460% 5 6 120% 19 380% 


High priority 633 1130% 153 273% 607 1084% 56 55 98% 359 641% 


Substantial 22 450% 22 450% 75 1775% 4 13 325% 9 225% 


Limited 172 441% 118 203% 478 1126% 39 46 118% 129 331% 
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Table 4-98. Acres of Wildlife Habitat Directly Disturbed within the Nine Mile Canyon ACEC 


Habitat 
Season 


Habitat 
Designation


1
 


Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


 (No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Acres % 
Dif.2 


Acres % 
Dif.2 


Acres % 
Dif.2 


Acres Acres % 
Dif.2 


Acres % 
Dif.2 


Deer 
Year-long Crucial 0 0% 3 300% 28 2800% 0 2 200% 0 0% 


High priority 0 0% 0 0% 0 0% 0 0 0% 0 0% 


Substantial 0 0% 0 0% 0 0% 0 0 0% 0 0% 


Limited 396 707% 127 227% 784 1400% 56 54 96% 238 425% 


Winter Crucial 0 0% 0 0% 2 200% 0 0 0% 0 0% 


High priority 438 995% 171 389% 366 832% 44 64 145% 271 616% 


Substantial 7 175% 9 225% 4 100% 4 0 0% 7 175% 


Limited 0 0% 0 0% 0 0% 0 0 0% 0 0% 
1 Acreages shown are within ACEC boundaries and habitat designations established in the Vernal RMP (BLM 2008c). 
2 Compared to the No Action Alternative. 


4.11.1.1.4 LOWER GREEN RIVER SUITABLE WILD AND SCENIC RIVER  


The lower segment of the Green River within the project area was found suitable for 
congressional designation in the Vernal RMP (BLM 2008c), and it is currently managed to 
protect its free-flowing nature, outstandingly remarkable values, and tentative classifications. 
The Vernal RMP tentatively classifies the Lower Green River as a potential Scenic river. The 
BLM currently manages approximately 27 miles of shoreline out of 30 shoreline miles along the 
river. The outstanding remarkable values identified in the Vernal RMP are recreation and fish. 


Development of well pads, roads, and associated features under the Proposed Action would 
disturb approximately 61 acres of the proposed Lower Green River suitable WSR. This equals 
approximately 0.5% of the proposed Lower Green River suitable WSR's entire 11,967 acres. The 
number of wells and acres of disturbed lands within the proposed Lower Green River suitable 
WSR under the Proposed Action is shown in Table 4-99 below. 
 


Table 4-99. Total Acres of Disturbance, Number of Wells with 0.25 Mile, and Number of 


Wells within Line-of-sight of the Lower Green River Suitable WSR 


 Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Wells within 0.25 mile 7 8 3 2 3 0 
Wells within line of 
sight 


8 6 2 2 2 0 


Miles of road within 
line of sight 


0.8 1.1 0.9 0.3 0.2 0.6 


Total acres impacted 61 56 36 25 14 0 
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Effects specific to the Lower Green River suitable WSR include visual and noise impacts on the 
proposed WSR's scenic and recreational values and impacts to special status fish species. The 
river is an important riparian ecosystem that supports a diversity of wildlife species. Critical 
habitat for 2 federally listed endangered fish is located within this potential WSR: the Colorado 
pikeminnow, and the razorback sucker (BLM 2008b). Impacts to highly erodible soils could 
affect critical habitat for the 2 endangered fish species. However, project-related development 
would not directly disturb any highly erodible soils. Additional impacts to endangered fish are 
discussed in Section 4.12, Special Status Species. 


Project-related development would not directly disturb any riparian habitat. Impacts to riparian 
areas could occur through indirect means, such as invasion by noxious weeds from impacted 
adjacent upland areas. These impacts are more thoroughly analyzed in Section 4.13, Vegetation. 


Under the Proposed Action, seven wells would be situated within 0.25 mile of the proposed 
Lower Green River suitable WSR. This is approximately 3.5 times as many wells as would be 
present in the same area under the No Action Alternative. The development of these wells would 
create a short-term negative impact from noise to the wild and scenic quality of the Lower Green 
River suitable WSR during drilling because construction equipment noise levels (estimated to be 
88 dBA 50 feet from source) would still be above 55dBa (the level at which sounds are not likely 
to interfere with recreational activities) at river level (see Table 4-82. ). A recreationist would 
have to travel 0.5 mile from the source to reduce the noise levels below 55 dBA, the level at 
which sounds are not likely to interfere with recreational activities. Daily productional noise 
impacts (from running wells and vehicle visits to well locations) within this same area are 
expected to be below 55  dBA, and would therefore not be likely to impact the wild and scenic 
characteristics of the area. The impacts of wells on recreation are discussed in more detail in 
Section 4.8, Recreation. 


The Proposed Action would have eight wells and 0.8 mile of roads within line of sight from the 
Lower Green River. This is approximately 4 times as many wells as would be within line of sight 
under the No Action Alternative. Most wells would have short-term negative impacts during 
drilling when the drilling rig is in place, but they would likely not be seen during production 
because of mitigation. However, some well locations may have infrastructure (well pads, tanks, 
etc.) visible during production. The visibility of the infrastructure would have the potential to 
adversely impact the scenic quality of the WSR if it could not be mitigated. Because the suitable 
WSR is subject to valid existing rights these impacts may be allowed. However, the BLM would 
work with and be subject to the agreement of holders of valid existing rights to modify proposed 
actions or activities to reduce the effect of the actions or activities on resource values and uses.  


In addition, applicant-committed BMPs for the site-specific use where appropriate of buried pipelines 
and centralized water and condensate tank facilities would reduce the visual impacts of pipelines and 
tanks. Visual impacts are discussed more thoroughly in Section 4.14, Visual Resources.  







Gasco Final EIS Chapter 4. Environmental Consequences 
4.11 Special Designations  


4-173 


4.11.1.2 ALTERNATIVE B: REDUCED DEVELOPMENT 


4.11.1.2.1 PARIETTE WETLANDS ACEC 


Development of well pads, roads, and associated features under Alternative B would disturb 2 
acres of the Pariette Wetlands ACEC. This is approximately 0.04% of the ACEC's 4,859 acres 
within the project area. 


Development under this alternative would not disturb any highly erosive soils in the Pariette 
Wetlands ACEC. Therefore, it would cause a negligible increase in sedimentation to Pariette 
Draw. 


There would be no disturbance to riparian zones and wetlands under Alternative B; therefore, 
impacts would be identical to those under the No Action Alternative. Analysis of disturbance 
within 0.25 mile of waterfowl habitat in the ACEC shows Alternative B impacting 
approximately 1 acre. This is less than 0.1% of acreage within 0.25 mile of waterfowl habitat in 
the ACEC within the project area. Impacts under this alternative would be identical to those 
under the No Action Alternative.  


Alternative B would impact 1.9 acres of Uinta Basin hookless cactus (Sclerocactus wetlandicus) 
potential habitat. This equates to less than 0.1% of the 3,552 acres of potential habitat that is 
within the ACEC and the project area. There would be no direct impacts to the 2009 Pariette 
cactus core conservation areas. Impacts to special status species are described more thoroughly 
in Section 4.12, Special Status Species.  


4.11.1.2.2 LOWER GREEN RIVER ACEC 


Development of well pads, roads, and associated features under Alternative B would disturb 
approximately 38 acres of the Lower Green River ACEC. This equals approximately 0.4% of the 
ACEC's entire 8,470 acres and 1.2% of the ACEC's 3,090 acres within the project area. 


Project-related development would not directly disturb any riparian habitat or highly erodible 
soils. Impacts to riparian areas could occur through indirect means, such as invasion by noxious 
weeds from impacted adjacent upland areas. These weed impacts are more thoroughly analyzed 
in Section 4.13, Vegetation. Alternative B would have the same impact on riparian habitat as 
would the No Action Alternative. 


Under Alternative B, 8 wells would be situated within 0.25 mile of the Green River. This is 
approximately 4 times as many wells as would be present under the No Action Alternative. 
These wells would create a short-term negative impact from noise to the wild and scenic quality 
of the Lower Green River ACEC during drilling. Daily productional noise impacts (from running 
wells and vehicle visits to well locations) within this same area are expected to be below 55  
dBA, and would therefore not be likely to impact the area's wild and scenic quality. Applicant-
committed measures regarding raptors would mitigate impacts to any bald eagle roost sites in the 
ACEC, as described in Section 4.12, Special Status Species. 


Alternative B would have 9 wells and 2 miles of roads within line of sight from the Lower Green 
River. This is approximately twice as many wells as under the No Action Alternative. Most wells 
would have short-term negative impacts during drilling when the drilling rig is in place, but they 
would likely not be seen during production because of mitigation. However, some well locations 
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may have infrastructure (well pads, tanks, etc.) visible during production. Applicant-committed 
BMPs for the site-specific use of buried pipelines and centralized water and condensate tank 
facilities would reduce the visual impacts of pipelines and tanks where appropriate. 


Alternative B would disturb approximately 40 acres within potential habitat for the Uinta Basin 
hookless cactus (Sclerocactus wetlandicus). This is approximately 0.8% of the 5,167 acres of 
potential habitat in the project area and the ACEC. This is approximately 70% more acres of 
disturbance as under the No Action Alternative. Alternative B would not disturb any areas within 
the 0.5-mile buffer surrounding known raptor nests. Impacts to special status species are 
described more thoroughly in Section 4.12, Special Status Species.  


4.11.1.2.3 NINE MILE CANYON ACEC  


Development of well pads, roads, and associated features under Alternative B would disturb 
approximately 310 acres of the Nine Mile Canyon ACEC. This equals approximately 0.6% of the 
ACEC's 44,168 acres and 0.4% of the ACEC's 34,653 acres within the project area. 


Project-related development would disturb approximately 51 acres considered high-probability 
for the presence of cultural resources, or 0.5 % of the 9,529 acres of all high-probability areas 
that are present within that part of the ACEC that overlaps the project area. This is approximately 
3 times as many acres of high probability areas as under the No Action Alternative. However, the 
applicant-committed measures and BMPs described in Section 2.2.9.1 and Table 2-1 would 
greatly reduce the risk of adverse impacts, as described in Section 4.3, Cultural Resources. 


Under Alternative B, 47 wells would be situated within 0.25 mile of Nine Mile Canyon. These 
wells would create a short-term negative noise impact to the scenic and recreational values of the 
Nine Mile Canyon ACEC during drilling because noise levels from construction equipment 
could be up to 88 dBA 50 feet from the source. A recreationist would have to travel 0.5 mile 
from the source to reduce the noise levels below 55 dBA, the level at which sounds are not likely 
to interfere with recreational activities. Visual impacts would temporarily result from the drilling 
rigs. Daily productional noise impacts (from vehicle visits) within this same area are expected to 
be below 55  dBA, and would therefore not be likely to impact the area's recreational 
opportunities. The impacts of wells on recreation are discussed in more detail in Section 4.8, 
Recreation. 


Alternative B would have 2 wells and 1 mile of roads within line of sight from Nine Mile Creek. 
This is approximately twice as many wells within line of sight as under the No Action 
Alternative. Most wells would have short-term negative impacts during drilling when the drilling 
rig is in place, but through mitigation, they would likely not be seen during production. 
However, some well locations may have infrastructure (well pads, tanks, etc.) visible during 
production. The visibility of the infrastructure would have the potential to adversely impact the 
scenic quality of the ACEC if it could not be mitigated. Applicant-committed BMPs for the site-
specific use where appropriate of buried pipelines and centralized water and condensate tank 
facilities would reduce the visual impacts of pipelines and tanks. Visual impacts are discussed 
more thoroughly in Section 4.14, Visual Resources. 


Alternative B would disturb approximately 281 acres within potential habitat for the Uinta Basin 
hookless cactus (Sclerocactus wetlandicus) within the ACEC. This is approximately 0.9% of the 
32,578 acres of potential habitat in the project area and the ACEC. This is 2.7 times as many 
acres of disturbance as under the No Action Alternative. It would also disturb approximately 19 
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acres of the Badlands Cliff shrubby reed-mustard habitat area (approximately 1.3% of 1,449 
acres within the Nine Mile Canyon ACEC), 0.3 acres of Graham’s beardtongue habitat (out of 73 
acres within the Nine Mile Canyon ACEC), and 109 acres of Untermann daisy habitat (out of 
6,859 acres within the Nine Mile Canyon ACEC). As can be seen in Table 4-97, disturbance to 
shrubby reed-mustard, Graham’s beardtongue, and Untermann daisy habitat is approximately 19, 
0.3, and 82 more acres of disturbance, respectively, than would occur under the No Action 
Alternative. Impacts to special status species are described more thoroughly in Section 4.12, 
Special Status Species. 


Project-related development would directly disturb areas designated as antelope, bighorn sheep, 
elk, and mule deer range in the Diamond Mountain RMP (BLM 1994). The acres of these 
species' habitats that would be disturbed within the Nine Mile Canyon ACEC under Alternative 
B are shown in Table 4-98 in comparison to all other alternatives. Overall, Alternative B would 
have greater impact to wildlife habitat than would the No Action Alternative but less than would 
the Proposed Action. Additional indirect impacts to wildlife, such as habitat fragmentation, are 
detailed in Section 4.16, Wildlife. 


4.11.1.2.4 LOWER GREEN RIVER SUITABLE WILD AND SCENIC RIVER 


Development of well pads, roads, and associated features under Alternative B would disturb 
approximately 56 acres of the proposed Lower Green River suitable WSR. This equals 
approximately 0.5% of the Lower Green River suitable WSR's entire 11,967 acres. Project-
related development would not directly disturb any riparian habitat or highly erodible soils. 
Impacts to riparian areas could occur through indirect means, such as invasion by noxious weeds 
from impacted adjacent upland areas. These impacts are more thoroughly analyzed in Section 
4.13, Vegetation.  


Under Alternative B, 8 wells would be situated within 0.25 mile of the Lower Green River 
suitable WSR. This is approximately 4 times as many wells as would be present in the same area 
under the No Action Alternative (see Table 4-99). These wells would create a short-term 
negative impact from noise to the wild and scenic quality of the Lower Green River suitable 
WSR during drilling. Daily productional noise impacts (from running wells and vehicle visits to 
well locations) within this same area are expected to be below 55  dBA, and would therefore not 
be likely to impact the area's wild and scenic qualities. 


Alternative B would have six wells and 1.1 miles of roads within line of sight from the Lower 
Green River (see Table 4-99). This is approximately 3 times as many wells within line of sight as 
under the No Action Alternative. Most wells would have short-term negative impacts during 
drilling when the drilling rig is in place, but they would likely not be seen during production 
because of mitigation. However, some well locations may have infrastructure (well pads, tanks, 
etc.) visible during production. The visibility of the infrastructure would have the potential to 
adversely impact the scenic quality of the WSR if it could not be mitigated. Because the suitable 
WSR is subject to valid existing rights these impacts may be allowed. However, the BLM would 
work with and subject to the agreement of holders of valid existing rights to modify proposed 
actions or activities to reduce the effect of the actions or activities on resource values and uses.  
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In addition, applicant-committed BMPs for the site-specific use where appropriate of buried 
pipelines and centralized water and condensate tank facilities would reduce the visual impacts of 
pipelines and tanks. Visual impacts are discussed more thoroughly in Section 4.14, Visual 
Resources.  


4.11.1.3 ALTERNATIVE C: FULL DEVELOPMENT 


4.11.1.3.1 PARIETTE WETLANDS ACEC 


Development of well pads, roads, and associated features under Alternative C would disturb 
approximately 26 acres of the Pariette Wetlands ACEC. This equals approximately 0.2% of the 
ACEC and 0.5% of the 4,859 acres of the ACEC within the project area. 


There would be approximately 4 acres of disturbance in riparian zones and wetlands under 
Alternative C, which is 4 acres more than would be impacted under the No Action Alternative. 
Analysis of disturbance within 0.25 mile of waterfowl habitat in the ACEC shows Alternative C 
impacting approximately 18 acres. This is approximately 0.4% of total waterfowl nesting habitat 
in the ACEC that is within the project area, and is 17 acres more disturbance than would occur 
under the No Action Alternative. Impacts related to the disturbance of wildlife habitat are 
discussed in more detail in Section 4.16, Wildlife. 


Under Alternative C, the proposed project would impact 25 acres of potential habitat for the 
Uinta Basin hookless cactus (Sclerocactus wetlandicus) and 3 acres of potential habitat for the 
Pariette cactus (Sclerocactus brevispinus). This is approximately 0.7% of the 3,552 acres of 
potential habitat for Uinta Basin hookless cactus and 0.3% of the 1,313 acres of potential habitat 
for Pariette cactus in the project area and the ACEC. This is 19 times more acres of Uinta Basin 
hookless cactus habitat disturbed and 2.6 times more acres of Pariette cactus habitat disturbed 
than would occur under the No Action Alternative. Under Alternative C, there would be no  
direct impacts to the 2009 Pariette cactus core conservation areas. Impacts to special status 
species are described more thoroughly in Section 4.12, Special Status Species.  


4.11.1.3.2 LOWER GREEN RIVER ACEC 


Development of well pads, roads, and associated features under Alternative C would disturb 
approximately 23 acres of the Lower Green River ACEC. This equals approximately 0.3% of the 
entire ACEC (8,470 acres) and 0.7% of the 3,090 acres within the area of the ACEC within the 
project area. 


Project-related development would disturb 0.1 acres of riparian habitat and no highly erodible 
soils. Impacts to riparian areas could occur through indirect means, such as invasion by noxious 
weeds from impacted adjacent upland areas. These impacts from weeds are more thoroughly 
analyzed in Section 4.13, Vegetation. Alternative C would have slightly more impact on riparian 
habitat than would the No Action Alternative. 


Under Alternative C, three wells would be situated within 0.25 mile of the Green River, and 
would therefore be likely to result in noise impacts at river level above 55 dBA during drilling. 
This is 1 well more than would be present under the No Action Alternative. These wells would 
create a short-term negative impact from noise to the wild and scenic quality of the Lower Green 
River ACEC during drilling because construction equipment (estimated to be 88 dBA 50 feet 
from source) would still be above 55 dBA (the level at which sounds are not likely to interfere 
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with recreational activities) at river level (see Table 4-82. ). A recreationist would have to travel 
0.5 mile from the source to reduce the noise levels below 55 dBA, the level at which sounds are 
not likely to interfere with recreational activities. Daily productional noise impacts (from running 
wells and vehicle visits to well locations) within this same area are expected to be below 55  
dBA, and would therefore not be likely to impact the recreational opportunities. The impacts of 
wells on recreation are discussed in more detail in Section 4.8, Recreation. Applicant-committed 
measures regarding raptors would mitigate impacts to any bald eagle roost sites in the ACEC, as 
described in Section 4.12, Special Status Species. 


Alternative C would have five wells and 1 mile of roads within line of sight from the Lower 
Green River. This is the same number of wells within line of sight as under the No Action 
Alternative. Most wells would have short-term negative impacts during drilling when the drilling 
rig is in place, but they would likely not be seen during production because of mitigation and the 
removal of the drilling rig. However, some well locations may have infrastructure (well pads, 
tanks, etc.) visible during production. The visibility of the infrastructure would have the potential 
to adversely impact the scenic quality of the ACEC if it could not be mitigated. Applicant-
committed BMPs for the site-specific use where appropriate of buried pipelines and centralized 
water and condensate tank facilities would reduce the visual impacts of pipelines and tanks. 


Alternative C would disturb approximately 29 acres within  potential habitat for the Uinta Basin 
hookless cactus (Sclerocactus wetlandicus). This is approximately 0.6% of the 5,167 acres of  
potential habitat in the project area and the ACEC. This is approximately 8 acres more of 
disturbance than would occur under the No Action Alternative. Alternative C would also disturb 
approximately 1 acre within the 0.5-mile buffer surrounding known raptor nests. Table 4-97 and 
Table 4-98 summarize the acres of impact to special status species and wildlife habitat under 
each alternative. Impacts to special status species are described more thoroughly in Section 4.12, 
Special Status Species.  


4.11.1.3.3 NINE MILE CANYON ACEC 


Development of well pads, roads, and associated features under Alternative C would disturb 
approximately 1,186 acres of the Nine Mile Canyon ACEC. This equals approximately 2.7% of the 
entire ACEC and 3.4% of the 34,653 acres within the ACEC in the project area. 


Project-related development would disturb approximately 278 acres considered high-probability 
for the presence of cultural resources, or 2.9% of the 9,529 acres of high-probability areas present 
in that area of the ACEC that overlaps the project area. This is approximately 15 times as many 
acres of high-probability areas as would be disturbed under the No Action Alternative. However, 
the applicant-committed measures and BMPs described in Section 2.2.9.1 and Table 2-1 would 
greatly reduce the risk of adverse impacts, as described in Section 4.3, Cultural Resources. 


Under Alternative C, 192 wells would be situated within 0.25 mile of the Nine Mile Canyon. 
This is 175 more wells than would be present under the No Action Alternative. These wells 
would create a short-term negative noise impacts to the scenic and recreational values of the 
Nine Mile Canyon ACEC during drilling. Daily productional noise impacts (from vehicle visits) 
within this same area are expected to be below 55  dBA, and would therefore not be likely to 
impact the area's recreational opportunities because noise levels below 55 dBA are not likely to 
interfere with recreational activities. The impacts of wells on recreation are discussed in more 
detail in Section 4.8, Recreation. 
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Alternative C would have 32 wells and 13 miles of roads within line of sight from Nine Mile 
Creek. This is approximately 32 times as many wells within line of sight as under the No Action 
Alternative. Most wells would have short-term negative impacts during drilling when the drilling 
rig is in place, but, through mitigation and removal of the drilling rig, they would likely not have 
major visual impacts during production. However, some well locations may have infrastructure 
(well pads, tanks, etc.) visible during production. The visibility of the infrastructure would have 
the potential to adversely impact the scenic quality of the ACEC if it could not be mitigated. 
Applicant-committed BMPs for the site-specific use where appropriate of buried pipelines and 
centralized water and condensate tank facilities would reduce the visual impacts of pipelines and 
tanks. Visual impacts are discussed more thoroughly in Section 4.14, Visual Resources and 
Section 4.8, Recreation. 


Alternative C would disturb approximately 1,115 acres of  potential habitat for the Uinta Basin 
hookless cactus (Sclerocactus wetlandicus) within the ACEC. This is approximately 0.3% of the 
32,578 acres of potential habitat in the project area and the ACEC. This is nearly 11 times more 
acres of disturbance than would occur under the No Action Alternative. Alternative C would also 
disturb approximately 26 acres of the Badlands Cliff shrubby reed-mustard habitat area 
(approximately 1.8% of 1,449 acres within the Nine Mile Canyon ACEC), 0.3 acre of Graham’s 
beardtongue habitat (out of 73 acres within the Nine Mile Canyon ACEC), and 219 acres of 
Untermann daisy habitat (out of 6,859 acres within the Nine Mile Canyon ACEC). As can be 
seen from Table 4-97, disturbance to shrubby reed-mustard, Graham’s beardtongue, and 
Untermann daisy habitats is approximately 26, 0.3, and 192 more acres of disturbance, 
respectively, than would occur under the No Action Alternative. Impacts to special status species 
are described more thoroughly in Section 4.12, Special Status Species. 


Project-related development would directly disturb areas designated as antelope, bighorn sheep, 
elk, and mule deer range in the Diamond Mountain RMP (BLM 1994). The acreages of these 
species' habitats that would be disturbed within the Nine Mile Canyon ACEC under Alternative 
C are shown in Table 4-98 in comparison to all other alternatives. Overall, Alternative C would 
have greater impact to wildlife habitat than any other alternative, though impacts to some 
individual habitat types may be less than under the Proposed Action. Additional indirect impacts 
to wildlife, such as habitat fragmentation, are detailed in Section 4.16, Wildlife.  


4.11.1.3.4 LOWER GREEN RIVER SUITABLE WILD AND SCENIC RIVER  


Development of well pads, roads, and associated features under Alternative C would disturb 
approximately 36 acres of the proposed Lower Green River suitable WSR. This equals 
approximately 0.3% of the Lower Green River suitable WSR's entire 11,967 acres (see Table 
4-99).  


Project-related development would not directly disturb any riparian habitat or highly erodible 
soils. Impacts to riparian areas could occur through indirect means, such as invasion by noxious 
weeds from impacted adjacent upland areas. These weed impacts are more thoroughly analyzed 
in Section 4.13, Vegetation.  


Under Alternative C, three wells would be situated within 0.25 mile of the Lower Green River 
suitable WSR. This is 1 more well than would be present in the same area as under the No 
Action Alternative (see Table 4-99). These wells would create a short-term negative impact from 
noise to the wild and scenic quality of the Lower Green River suitable WSR during drilling. 
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Daily productional noise impacts (from running wells and vehicle visits to well locations) within 
this same area are expected to be below 55 dBA, the level at which sounds are not likely to 
interfere with recreational activities and would therefore not be likely to impact the area's wild 
and scenic qualities.  


Alternative C would have two wells and 0.9 mile of roads within line of sight from the Lower 
Green River (see Table 4-99). This is the same number wells within line of sight as under the No 
Action Alternative. Most wells would have short-term negative impacts during drilling when the 
drilling rig is in place, but they would likely not be seen during production because of mitigation 
and removal of the drilling rig. However, some well locations may have infrastructure (well 
pads, tanks, etc.) visible during production. The visibility of the infrastructure would have the 
potential to adversely impact the scenic quality of the WSR if it could not be mitigated. Because 
the suitable WSR is subject to valid existing rights these impacts may be allowed. However, the 
BLM would work with and subject to the agreement of holders of valid existing rights to modify 
proposed actions or activities to reduce the effect of the actions or activities on resource values 
and uses.  


In addition, applicant-committed BMPs for the site-specific use where appropriate of buried 
pipelines and centralized water and condensate tank facilities would reduce the visual impacts of 
pipelines and tanks. Visual impacts are discussed more thoroughly in Section 4.14, Visual 
Resources.  


4.11.1.4 ALTERNATIVE D: NO ACTION 


4.11.1.4.1 PARIETTE WETLANDS ACEC 


Development of well pads, roads, and associated features under the No Action Alternative would 
disturb approximately 3 acres of the Pariette Wetlands ACEC. This equals approximately 0.03% 
of the ACEC's entire 10,437 acres and 0.06% of the ACEC's 4,859 acres within the project area. 
Overall, the No Action Alternative would have the least environmental impact of all alternatives. 


Effects specific to the BLM's management objectives for the Pariette Wetlands ACEC may include 
surface disturbance to wetland and riparian habitat, sedimentation of water in Pariette Draw, and 
disturbance within  potential habitat for the Uinta Basin hookless cactus (Sclerocactus wetlandicus). 


Project-related development would not directly disturb any wetland or riparian habitat. However, 
indirect impacts to wetlands and riparian zones, such as invasion by noxious weeds, could occur. 
These types of impacts are more thoroughly analyzed in Section 4.13, Vegetation, and Section 
4.15, Water Resources. 


Analysis of disturbance within 0.25 mile of waterfowl habitat in the ACEC shows the No Action 
Alternative impacting approximately 1 acre. This is less than 0.1% of acreage within 0.25 mile of 
waterfowl habitat in the ACEC within the project area. Impacts related to the disturbance of 
wildlife habitat are discussed in more detail in Section 4.16, Wildlife. 


Development under the No Action Alternative would not disturb any highly erosive soils in the 
Pariette Wetlands ACEC. Therefore, a measurable increase in sedimentation to Pariette Draw is 
not anticipated. 







Gasco Final EIS Chapter 4. Environmental Consequences 
4.11 Special Designations  


4-180 


The No Action Alternative would disturb approximately 1.2 acres of potential habitat for the Uinta 
Basin hookless cactus and 1.4 acres of potential habitat for the Pariette cactus (Sclerocactus 


brevispinus). This is less than 0.1% of the 3,552 acres of  Uinta Basin hookless cactus and 0.1% 
of Pariette cactus potential habitats in the project area and the ACEC. Under the No Action 
Alternative, there would be no direct impacts to the 2009 Pariette cactus core conservation areas. 
Impacts to special status species are described more thoroughly in Section 4.12, Special Status 
Species.  


4.11.1.4.2 LOWER GREEN RIVER ACEC 


Development of well pads, roads, and associated feature under the No Action Alternative would 
disturb approximately 17 acres of the Lower Green River ACEC. This equals approximately 
0.2% of the ACEC's entire 8,470 acres and 0.6% of the ACEC's 3,090 acres within the project 
area. 


Effects specific to the BLM's management objectives for the Lower Green River ACEC may 
include surface disturbance to riparian habitat, visual and noise impacts to the river's wild and 
scenic characteristics, disturbance within potential habitat for the Uinta Basin hookless cactus 
(Sclerocactus wetlandicus), impacts to special status fish species, and disturbance within a 0.5-
mile buffer around raptor nests. 


Project-related development would not directly disturb any riparian habitat or highly erodible 
soils. Impacts to riparian areas could occur through indirect means, such as invasion by noxious 
weeds from impacted adjacent upland areas. These weed impacts are more thoroughly analyzed 
in Section 4.13, Vegetation.  


Under the No Action Alternative, 2 wells would be situated within 0.25 mile of the Green River, 
and construction noise (estimated to be 88 dBA 50 feet from source) would still be above 55 
dBA (the level at which sounds are not likely to interfere with recreational activities) at river 
level (see Table 4-82. ). The development of these wells would create a short-term negative 
impact from noise to the relevant and important values of the Lower Green River ACEC during 
drilling. Many special status animal species would avoid the area during construction and would 
travel greater distances to avoid the noise. Daily productional noise impacts (from running wells 
and vehicle visits to well location) within this same area are expected to be below 55  dBA, and 
would therefore not be likely to impact most species. Applicant-committed measures regarding 
raptors would mitigate impacts to any bald eagle roost sites in the ACEC, as described in Section 
4.12, Special Status Species. The No Action Alternative would have five wells and 1 mile of 
roads within line of sight from the Lower Green River. Most wells would have short-term 
negative impacts during drilling when the drilling rig is in place, but they would largely not be 
seen during production because of mitigation and removal of the drilling rig. However, some 
well locations may have infrastructure (well pads, tanks, etc.) visible during production. The 
visibility of the infrastructure would have the potential to adversely impact the scenic quality of 
the ACEC if it could not be mitigated. Applicant-committed BMPs for the site-specific use 
where appropriate of buried pipelines and centralized water and condensate tank facilities would 
reduce the visual impacts of pipelines and tanks. 
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The No Action Alternative would disturb approximately 21 acres of potential habitat for the 
Uinta Basin hookless cactus. This is approximately 0.4% of the 5,167 acres of potential habitat in 
the project area and the ACEC. It would not disturb any areas within the 0.5-mile buffer 
surrounding known raptor nests. Impacts to special status species are described more thoroughly 
in Section 4.12, Special Status Species.  


4.11.1.4.3 NINE MILE CANYON ACEC 


Development of well pads, roads, and associated features under the No Action Alternative would 
disturb approximately 105 acres of the Nine Mile Canyon ACEC. This equals approximately 
0.2% of the ACEC's entire 44,168 acres and 0.3% of the ACEC's 34,653 acres within the project 
area. 


Effects specific to relevant values for the Lower Green River ACEC include surface disturbance 
impacts to cultural resources, visual and noise impacts to the area's recreational values, 
disturbance within potential habitat for the Uinta Basin hookless cactus (Sclerocactus 


wetlandicus) and the 0.5-mile buffer around raptor nests, and disturbance of other wildlife 
habitat. 


Project-related development would disturb approximately 18 acres considered high-probability 
for the presence of cultural resources. This equals 0.2% of the 9,529 acres of high-probability 
areas present in the part of the ACEC that is within the project area. However, the applicant-
committed measures and BMPs described in Section 2.2.9.1 and Table 2-1 would greatly reduce 
the risk of adverse impacts, as described in Section 4.3, Cultural Resources. 


Under the No Action Alternative, 17 wells would be situated within 0.25 mile of the Nine Mile 
Canyon, which contains numerous roads, visited cultural sites, and other recreation areas. These 
wells would create a short-term negative noise impact to the scenic and recreational values of the 
Nine Mile Canyon ACEC during drilling because construction equipment noise levels could be 
up to 88 dBA 50 feet from the source. A recreationist would have to travel up to 0.5 mile from 
the source to reduce the noise levels below 55 dBA, the level at which sounds are not likely to 
interfere with recreational activities.  


Daily productional noise impacts (from vehicle visits) within this same area are expected to be 
below 55  dBA, and would therefore not be likely to impact the area's recreational opportunities. 
The impacts of wells on recreation are discussed in more detail in Section 4.8, Recreation. 


The No Action Alternative would have no wells or miles of roads within line of sight from Nine 
Mile Creek.  


Development under the No Action Alternative would disturb approximately 103 acres within 
potential habitat for the Uinta Basin hookless cactus. This is approximately 0.3% of the 32,579 
acres of potential habitat in the project area and the ACEC. Development would also disturb less 
than 1 acre of the Badlands Cliff shrubby reed-mustard habitat (or <0.1% of 1,449 acres within 
the Nine Mile Canyon ACEC) and approximately 27 acres of potential Untermann daisy habitat 
(out of 6,859 acres within the Nine Mile Canyon ACEC); no occupied Graham’s beardtongue 
habitat would be impacted. See Table 4-97 for a comparison of impacts to special status species 
habitat under each alternative. Impacts to special status species are described more thoroughly in 
Section 4.12, Special Status Species. 
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Project-related development would directly disturb areas designated as antelope, bighorn sheep, 
elk, and mule deer range in the Diamond Mountain RMP (BLM 1994). The acres of these 
species' habitats that would be disturbed within the Nine Mile Canyon ACEC under the No 
Action Alternative are shown in Table 4-98. As can be seen from Table 4-98, the No Action 
Alternative would result in less impact to wildlife habitat than would any other alternative. 
Additional indirect impacts to wildlife, such as habitat fragmentation, are detailed in Section 
4.16, Wildlife.  


4.11.1.4.4  LOWER GREEN RIVER SUITABLE WILD AND SCENIC RIVER  


Development of well pads, roads, and associated features under the No Action Alternative would 
disturb approximately 25 acres of the proposed Lower Green River suitable WSR. This equals 
approximately 0.2% of the Lower Green River suitable WSR's entire 11,967 acres.  


Effects specific to the outstandingly remarkable values for the proposed Lower Green River 
WSR include visual and noise impacts and impacts to special status fish species.  


Project-related development would not directly disturb any riparian habitat or highly erodible 
soils. Impacts to riparian areas could occur through indirect means, such as invasion by noxious 
weeds from impacted adjacent upland areas. These weed impacts are more thoroughly analyzed 
in Section 4.13, Vegetation.  


Under the No Action Alternative, 2 wells would be situated within 0.25 mile of the Lower Green 
River suitable WSR (see Table 4-99). These wells would create a short-term negative impact 
from noise during drilling to the wild and scenic quality of the Lower Green River suitable WSR 
because construction equipment noise levels could be up to 88 dBA 50 feet from the source. A 
recreationist would have to travel 0.5 mile from the source to reduce the noise levels below 55 
dBA, the level at which sounds do not interfere with the recreational activities. Daily 
productional noise impacts (from running wells and vehicle visits to well locations) within this 
same area are expected to be below 55  dBA, and would therefore not be likely to impact the 
area's recreational opportunities because noise levels below 55 dBA are not likely to interfere 
with recreational activities. The impacts of wells on recreation are discussed in more detail in 
Section 4.8, Recreation. 


The No Action Alternative would have 2 wells and 0.3 mile of roads within line of sight from the 
Lower Green River. Most wells would have short-term negative impacts during drilling when the 
drilling rig is in place, but they would likely largely not be seen during production because of 
mitigation. However, some well locations may have infrastructure (well pads, tanks, etc.) visible 
during production. The visibility of the infrastructure would have the potential to adversely 
impact the scenic quality of the WSR if it could not be mitigated. Because the suitable WSR is 
subject to valid existing rights these impacts may be allowed. However, the BLM would work 
with and subject to the agreement of holders of valid existing rights to modify proposed actions 
or activities to reduce the effect of the actions or activities on resource values and uses.  


In addition, applicant-committed BMPs for the site-specific use, where appropriate of buried 
pipelines and centralized water and condensate tank facilities, would reduce the visual impacts of 
pipelines and tanks. Visual impacts are discussed more thoroughly in Section 4.14, Visual 
Resources.  







Gasco Final EIS Chapter 4. Environmental Consequences 
4.11 Special Designations  


4-183 


4.11.1.5 ALTERNATIVE E: REDUCED DEVELOPMENT WITH DIRECTIONAL DRILLING 


4.11.1.5.1 PARIETTE WETLANDS ACEC 


Development of well pads, roads, and associated features under Alternative E would disturb 
approximately 0.4 acre of the Pariette Wetlands ACEC. No riparian habitat or highly erosive soils 
would be directly affected. Analysis of disturbance within 0.25 mile of waterfowl habitat in the 
ACEC shows Alternative E impacting no areas. This is 1 acre fewer than the number of 
disturbed acres under the No Action Alternative. Approximately 0.4 acre of potential habitat for 
Uinta Basin hookless cactus would be disturbed in the ACEC. No acres of Pariette cactus would be 
disturbed. There would be no direct impacts to the 2009 Pariette cactus core conservation areas. 


4.11.1.5.2 LOWER GREEN RIVER ACEC 


Development of well pads, roads, and associated features under Alternative E would disturb 
approximately 13 acres of the Lower Green River ACEC. This equals approximately 0.2% of the 
ACEC's entire 8,470 acres and 0.3% of the ACEC's 3,090 acres within the project area. 


Project-related development would not directly disturb any riparian habitat or highly erodible 
soils. Impacts to riparian areas could occur through indirect means, such as invasion by noxious 
weeds from impacted adjacent upland areas. These impacts are more thoroughly analyzed in 
Section 4.13, Vegetation. Alternative E would have the same impact on riparian habitat as would 
the No Action Alternative. 


Under Alternative E, three wells would be situated within 0.25 mile of the Green River. This is 
approximately 1.5 times as many wells as would be present under the No Action Alternative. 
These wells would create a short-term negative impact from noise during drilling to the relevant 
and important values of the Lower Green River ACEC because construction equipment noise 
levels could be up to 88 dBA 50 feet from the source. A recreationist would have to travel 0.5 
mile from the source to reduce the noise levels below 55 dBA, the level at which sounds do not 
interfere with the recreational activities. Daily productional noise impacts (from running wells 
and vehicle visits to well locations) within this same area are expected to be below 55  dBA, and 
would therefore not be likely to impact the area's recreational opportunities. Applicant-
committed measures regarding raptors would mitigate impacts to any bald eagle roost sites in the 
ACEC, as described in Section 4.12, Special Status Species. 


Alternative E would have three wells and 1 mile of roads within line of sight of the Lower Green 
River. This is approximately 60% of the number of wells within line of sight as under the No 
Action Alternative. Most wells would have short-term negative impacts during drilling when the 
drilling rig is in place, but they would likely largely not be seen during production because of 
mitigation and removal of the drilling rig. However, some well locations may have infrastructure 
(well pads, tanks, etc.) visible during production. The visibility of the infrastructure would have 
the potential to adversely impact the scenic quality of the ACEC if it could not be mitigated. 
Applicant-committed BMPs for the site-specific use where appropriate of buried pipelines and 
centralized water and condensate tank facilities would reduce the visual impacts of pipelines and 
tanks. 


Alternative E would disturb approximately 15 acres of potential habitat for the Uinta Basin 
hookless cactus (Sclerocactus wetlandicus). This is approximately 0.3% of the 5,167 acres of  
potential habitat in the project area and the ACEC. This is approximately 6 fewer acres of 
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disturbance as would occur under the No Action Alternative. Alternative E would not disturb any 
areas within the 0.5-mile buffer surrounding known raptor nests. Impacts to special status species 
are described more thoroughly in Section 4.12, Special Status Species.  


4.11.1.5.3 NINE MILE CANYON ACEC 


Development of well pads, roads, and associated features under Alternative E would disturb 
approximately 120 acres of the Nine Mile Canyon ACEC. This equals approximately 0.3% of the 
ACEC's 44,168 acres and 0.4% of the ACEC's 34,653 acres within the project area. 


Project-related development would disturb approximately 53 acres considered high-probability 
for the presence of cultural resources, or 0.6% of the 9,529 acres of high-probability areas 
present in the ACEC and within the project area. This is approximately 3 times as many high-
probability acres as under the No Action Alternative. However, the applicant-committed 
measures and BMPs described in Section 2.2.9.1 and Table 2-1 would greatly reduce the risk of 
adverse impacts, as described in Section 4.3, Cultural Resources. 


Under Alternative E, 16 wells would be situated within 0.25 mile of Nine Mile Canyon. The 
development of these wells would create a short-term negative noise impact during drilling to the 
relevant and important recreational values of the Nine Mile Canyon ACEC because construction 
equipment noise levels could be up to 88 dBA 50 feet from the source. A recreationist would 
have to travel 0.5 mile from the source to reduce the noise levels below 55 dBA, the level at 
which sounds are not likely interfere with the recreational activities. Daily production noise 
impacts (from vehicle visits) within this same area are expected to be below 55  dBA, and would 
therefore not be likely to impact the area's recreational opportunities. Impacts related to the 
impacts of wells on recreation are discussed in more detail in Sections 4.8, Recreation. 
Alternative E would have no wells or miles of roads within line of sight from Nine Mile Creek. 
This is the same number of wells within line of sight as under the No Action Alternative.  


Alternative E would disturb approximately 116 acres of potential habitat for the Uinta Basin 
hookless cactus (Sclerocactus wetlandicus) within the ACEC. This is approximately 0.3% of the 
32,578 acres of potential habitat in the project area and the ACEC. This is 13 more acres 
disturbance than would occur under the No Action Alternative. Alternative E would also disturb 
approximately 9 acres of the Badlands Cliff shrubby reed-mustard habitat area (or approximately 
0.6% of 1,449 acres within the Nine Mile Canyon ACEC), 0 acres of Graham’s beardtongue 
habitat (out of 73 acres within the Nine Mile Canyon ACEC), and 25 acres of Untermann daisy 
habitat (out of 6,859 acres within the Nine Mile Canyon ACEC). As can be seen in Table 4-97, 
disturbance to shrubby reed-mustard mustard habitat would be approximately 9 acres more than 
would occur under the No Action Alternative. Disturbance to potential Untermann daisy habitat 
would be approximately 2 acres less than would occur under the No Action Alternative. Impacts 
to special status species are described more thoroughly in Section 4.12, Special Status Species. 


Project-related development would directly disturb areas designated as antelope, bighorn sheep, 
elk, and mule deer range in the Vernal RMP (BLM 2008c). The acres of these species' habitats 
that would be disturbed within the Nine Mile Canyon ACEC under Alternative E are shown in 
Table 4-98 in comparison to all other alternatives. Overall, Alternative E would have greater 
impact to wildlife habitat than would the No Action Alternative but less than would the Proposed 
Action. Additional indirect impacts to wildlife, such as habitat fragmentation, are detailed in 
Section 4.16, Wildlife.  
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4.11.1.5.4 LOWER GREEN RIVER SUITABLE WILD AND SCENIC RIVER 


Development of well pads, roads, and associated features under Alternative E would disturb 
approximately 14 acres of the proposed Lower Green River suitable WSR (see Table 4-99). This 
equals approximately 0.11% of the Lower Green River suitable WSR's entire 11,967 acres. 


Project-related development would not directly disturb any riparian habitat or highly erodible 
soils. Impacts to riparian areas could occur through indirect means, such as invasion by noxious 
weeds from impacted adjacent upland areas. These impacts are more thoroughly analyzed in 
Section 4.13, Vegetation.  


Under Alternative E, three wells would be situated within 0.25 mile of the Lower Green River 
suitable WSR (see Table 4-99). This is approximately 1.5 times as many wells as would be 
present in the same area under the No Action Alternative. These wells would create a short-term 
negative impact from noise to the wild and scenic quality of the Lower Green River suitable 
WSR during drilling because construction equipment noise levels (estimated to be 88 dBA 50 
feet from source) would still be above 55dBa (the level at which sounds are not likely to interfere 
with recreational activities) at river level (see Table 4-82. ). A recreationist would have to travel 
0.5 mile from the source to reduce the noise levels below 55 dBA, the level at which sounds are 
not likely interfere with the recreational activities. Daily productional noise impacts (from 
running wells and vehicle visits to well locations) within this same area are expected to be below 
55  dBA, and would therefore not be likely to impact the area's wild and scenic qualities. 


Alternative E would have two wells and 0.2 mile of roads within line of sight from the Lower 
Green River (see Table 4-99). This is the same number of wells within line of sight as under the 
No Action Alternative. Most wells would have short-term negative impacts during drilling when 
the drilling rig is in place, but they would likely not be seen during production because of 
mitigation and removal of the drilling rig. However, some well locations may have infrastructure 
(well pads, tanks, etc.) visible during production. The visibility of the infrastructure would have 
the potential to adversely impact the scenic quality of the WSR if it could not be mitigated. 
Because the suitable WSR is subject to valid existing rights these impacts may be allowed. 
However, the BLM would work with and subject to the agreement of holders of valid existing 
rights to modify proposed actions or activities to reduce the effect of the actions or activities on 
resource values and uses.  


In addition, applicant-committed BMPs for the site-specific use where appropriate of buried pipelines 
and centralized water and condensate tank facilities would reduce the visual impacts of pipelines and 
tanks. Visual impacts are discussed more thoroughly in Section 4.14, Visual Resources.  


4.11.1.6 ALTERNATIVE F: AGENCY PREFERRED ALTERNATIVE 


4.11.1.6.1 PARIETTE WETLANDS ACEC 


Development of well pads, roads, and associated features under Alternative F would not disturb 
any acres of the Pariette Wetlands ACEC. This is 3 acres fewer than the disturbed acres under 
the No Action Alternative. There would be no direct impacts to the 2009 Pariette cactus core 
conservation areas. Analysis of disturbance within 0.25 mile of waterfowl habitat in the ACEC 
shows Alternative F impacting no areas. However, indirect impacts to wetlands and riparian 
zones, such as invasion by noxious weeds, could occur. These types of impacts are more 
thoroughly analyzed in Section 4.13, Vegetation, and Section 4.15, Water Resources. 
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Alternative F development would not disturb any highly erosive soils in the Pariette Wetlands 
ACEC; therefore, a measurable increase in sedimentation to Pariette Draw is not anticipated. 


4.11.1.6.2  LOWER GREEN RIVER ACEC 


Development of well pads, roads, and associated features under Alternative F would not disturb 
any acres of the Lower Green River ACEC. Project-related development would not directly 
disturb any riparian habitat or highly erodible soils. Impacts to riparian areas could occur through 
indirect means, such as invasion by noxious weeds from impacted adjacent upland areas. These 
weed impacts are more thoroughly analyzed in Section 4.13, Vegetation. Alternative F would 
have the same impact on riparian habitat as would the No Action Alternative. 


Under Alternative F, no wells would be situated within 0.25 mile of the Green River. This is 
fewer than the 2 wells that would be present under the No Action Alternative. Alternative F 
would have no wells and no miles of road within line of sight of the Lower Green River. This is 
less than the No Action Alternative (5 wells and 1 mile of road within line of sight of the Lower 
Green River).  


There is no disturbance under Alternative F in the Lower Green River ACEC within potential 
habitat for the Uinta Basin hookless cactus (Sclerocactus wetlandicus). This is 21 acres less than 
the disturbance that would occur under the No Action Alternative. Alternative F would not 
disturb any areas within the 0.5-mile buffer surrounding known raptor nests. Impacts to special 
status species are described more thoroughly in Section 4.12, Special Status Species.  


4.11.1.6.3 NINE MILE CANYON ACEC 


Development of well pads, roads, and associated features under Alternative F would disturb 
approximately 516 acres of the Nine Mile Canyon ACEC. This equals approximately 1.2% of the 
ACEC's 44,168 acres and 1.5% of the ACEC's 34,653 acres within the project area. 


Project-related development would disturb approximately 58 acres considered high-probability 
for the presence of cultural resources, or 0.6% of the 9,529 acres of high-probability areas 
present in the ACEC and within the project area. This is approximately 3 times as many high-
probability acres as under the No Action Alternative. However, the applicant-committed 
measures and BMPS described in Section 2.2.9.1 and Table 2-1 would greatly reduce the risk of 
adverse impacts, as described in Section 4.3, Cultural Resources.  


Under Alternative F, 54 well pads would be situated within 0.25 mile of the Nine Mile Canyon 
rim. These wells would create a short-term negative noise impact during drilling to the scenic 
and recreational values of the Nine Mile Canyon ACEC because construction equipment noise 
levels could be up to 88 dBA 50 feet from the source. A recreationist would have to travel 0.5 
mile from the source to reduce the noise levels below 55 dBA, the level at which sounds do not 
interfere with the recreational activities. Daily production noise impacts (from vehicle visits) 
within this same area are expected to be below 55  dBA, and therefore would not be likely to 
impact the area’s recreational opportunities because noise levels below 55 dBA are not likely to 
interfere with recreational activities. 


 The impacts of wells on recreation are discussed in more detail in Section 4.8, Recreation. 
Alternative F would have no wells or miles of road within line of sight of Nine Mile Creek (the 
same as under the No Action Alternative).  
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Alternative F would disturb approximately 499 acres of potential habitat for the Uinta Basin 
hookless cactus (Sclerocactus wetlandicus) within the ACEC. This is approximately 1.5% of the 
32,579 acres of potential habitat in the project area and the ACEC. This is 396 more acres of 
disturbance than would occur under the No Action Alternative. Alternative F would also disturb 
approximately 32 acres of the Badlands Cliff shrubby reed-mustard habitat area (or 
approximately 2% of 1,449 acres within the Nine Mile Canyon ACEC), 0 acres of Graham’s 
beardtongue habitat (out of 73 acres within the Nine Mile Canyon ACEC), and 170 acres of 
Untermann daisy habitat (out of 6,859 acres within the Nine Mile Canyon ACEC). As can be 
seen from Table 4-97, this disturbance is approximately 31, 0, and 143 more acres of 
disturbance, respectively, than would occur under the No Action Alternative. Impacts to special 
status species are described more thoroughly in Section 4.12, Special Status Species. 


Project-related development would directly disturb areas designated as antelope, bighorn sheep, 
elk, and mule deer range in the Vernal RMP (BLM 2008c). The acres of these species' habitats 
that would be disturbed within the Nine Mile Canyon ACEC under Alternative F are shown in 
Table 4-98 in comparison to all other alternatives. Overall, Alternative F would have greater 
impact to wildlife habitat than would the No Action Alternative, but less than would the 
Proposed Action. Alternative F would disturb four acres within the 0.5-mile buffer surrounding 
known raptor nests. Additional indirect impacts to wildlife, such as habitat fragmentation, are 
detailed in Section 4.16, Wildlife.  


4.11.1.6.4 LOWER GREEN RIVER SUITABLE WILD AND SCENIC RIVER 


Development of well pads, roads, and associated features under Alternative F would not disturb 
any acres of the proposed Lower Green River suitable WSR (see Table 4-99).  


Alternative F would have no wells and 0.6 mile of roads within line of sight from the Lower 
Green River (see Table 4-99). This is fewer wells within line of sight than under the No Action 
Alternative. Visual impacts are discussed more thoroughly in Section 4.14, Visual Resources.  


Project-related development would not directly disturb any riparian habitat or highly erodible 
soils. Impacts to riparian areas could occur through indirect means, such as invasion by noxious 
weeds from impacted adjacent upland areas. These weed impacts are more thoroughly analyzed 
in Section 4.13, Vegetation.  


4.11.2 MITIGATION 


Proposed mitigation measures that could be applied to reduce the impacts to special designations 
include the following: 


 Drilling would be limited seasonally, as necessary based on site-specific review, to 
minimize disturbance of wildlife, waterfowl, and special status species of particular value 
within each ACEC. 


 Vegetative screening and camouflage paint would be used hide or mask production 
facilities to minimize the impact to the wild and scenic quality of the Lower Green River 
suitable WSR and ACEC, and the scenic quality of other ACECs.  
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 During the APD processing and as feasible, the Operator and AO would: jointly 
determine the use of topographic features to serve as visual screens; place facilities away 
from highly visible points such as ridgelines; use low-profile tanks to reduce visibility 
where taller tanks would be more visible; and avoid excessive side-casting of earth 
materials from ridgelines and steep slopes. 


 Placement of tanks and drilling pads would be considered and off-site tanks may be used 
to minimize visual impacts.  


 As feasible on a site-specific basis, off-site tanks or centralized tank batteries would be 
used at production locations to reduce visual impacts. 


 Where feasible, directional drilling would be used in order to reduce or avoid impacts to 
the ACEC relevant values. 


 Where feasible, directional drilling would be used to avoid development in wetland and 
riparian areas. 


4.11.3 UNAVOIDABLE ADVERSE IMPACTS 


Unavoidable adverse impacts include increases in the number of acres of disturbance to special 
status species' habitat within several existing and potential ACECs and reduction of noise-free 
and scenic qualities within the Nine Mile Canyon ACEC, and Lower Green River suitable WSR. 


4.11.4 IRRETRIEVABLE AND IRREVERSIBLE COMMITMENTS OF RESOURCES 


With proper mitigation and remediation, most special management area resources and values 
would have no projected irretrievable commitments of resources. The only potential irretrievable 
commitments of resources would be a reduction of noise-free and scenic qualities within the 
Nine Mile Canyon ACEC, and Lower Green River suitable WSR; reduction of riparian and 
waterfowl habitat in Pariette Wetlands ACEC; and disturbance of special status plant species 
habitat within several ACECs. These resources would be impacted irretrievably because during 
the project time period, the resources would be affected regardless of mitigation. Once the 
project is over, these resources can be reclaimed. The only irreversible commitment of resources 
is disturbance to cultural resources within the Nine Mile Canyon ACEC. Damage to cultural 
resources is considered irreversible because resource damage is often permanent. 


4.11.5 RELATIONSHIP OF SHORT-TERM USES TO LONG-TERM PRODUCTIVITY 


Short-term uses related to well development could impact the long-term values of special 
management areas in the following ways: direct disturbance to relevant values through removal 
of riparian resources, disturbance of special status species and wildlife habitat, disturbance 
and/or irreversible loss of cultural resources, and loss of scenic quality. However, the impacts of 
well development are not expected to adversely affect the long-term productivity of the special 
management area resources and values. During the extraction phase of the project, impacts 
would continue for the life of the project, but because the level of impact to special management 
area values is low and most impacts would be reclaimed, long-term productivity would not be 
substantially impacted. 
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4.12 SPECIAL STATUS SPECIES 
This section considers the environmental consequences of the Proposed Action and four other 
alternatives to 13 federally listed or candidate species, 19 State of Utah/BLM sensitive species, 
and raptors and migratory birds within the project area. The federally listed or candidate species 
include six plants, three birds, and four fish. Species listed as sensitive by the State of Utah and 
the BLM include seven plant, three mammals, six birds, and three fish. Special status species 
have limited distributions or numbers, generally with specific habitat requirements. Thus, if they 
are displaced or their habitat is altered, it may not be possible to relocate or reestablish them 
elsewhere. Impacts to special status species must therefore be viewed in the context of those 
individual factors that are most important to managing individual species for either recovery or 
to prevent their listing as threatened or endangered. It is important to note that mortality of 
threatened or endangered species would be reduced and avoided to the maximum degree possible 
through conservation measures for all species. If occupied habitat cannot be avoided, the 
applicant and the BLM will work with the U.S. Fish and Wildlife Service (USFWS) to minimize 
and mitigate impacts to the species. 


Potential direct adverse effects of the Gasco Energy Field Development could include  


 disturbance of habitat suitable to special status species or potential habitat necessary for 
their recovery; 


 disruption of breeding, nesting, and roosting of birds due to construction, drilling, and 
other human activities (including poaching); and 


 reduction of water quality and quantity in special status fish habitat due to flow depletion.  


Indirect adverse impacts could include  


 damage to special status species' habitat by unauthorized off-road traffic;  
 disruption of birds' migration, activity patterns and timing, and plants' seed dispersal and 


pollination due to increased road density and human activity;  
 sedimentation and an increased chance of contamination of the Upper Colorado River 


drainage system by accidental spillage of oil and gas products; and  
 increased habitat fragmentation and an increased risk of the subsequent displacement of 


individuals.  


Because this is a programmatic-level EIS, the impacts to special status species described in this 
chapter are general and comparative in nature. Site-specific well, road, and facility placements 
are not identifiable at this time. As each individual project application is received, site-specific 
assessments would occur to more accurately estimate the impacts of specific future actions and 
facilities on special status species in the project area and help identify which mitigation measures 
are appropriate. 
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Direct impacts to federally listed species would constitute a “take,” defined by the ESA as 
“harming, hunting, wounding, killing, or harassment.” Harassment includes activities resulting in 
increased stress during critical life history stages such as nesting, migration, or wintering; loss or 
degradation of designated or proposed critical habitat; loss or degradation of occupied or 
potential listed species' habitat; or activities precluding or reducing the effectiveness of recovery 
goals or measures. The terms used here to describe special status species’ habitats are defined 
below. 


 Potential habitats are areas that satisfy the broad criteria of the species habitat 
description; usually determined by preliminary, in-house assessment. 


 Suitable habitats are areas that exhibit the specific habitat features necessary for species’ 
persistence, as determined by field inspection and/or surveys, but that may or may not 
contain the species. 


 Occupied habitats are any areas within 300 feet of a listed plant individual. 
 Designated or proposed critical habitats are habitats that have been deemed essential for 


the conservation of a threatened, endangered, or candidate species and that may require 
species management and protection under Section 4 of the ESA. 


 Core conservation areas are the cactus habitat areas that would be necessary for recovery 
of the Pariette cactus. The core conservation areas referred to in this document are those 
developed in 2009 as a result of the Castle Peak/Eightmile Flat EIS consultation (referred 
to hereafter in this document as the 2009 core conservation area). 


The State of Utah/BLM sensitive species are not regulated under the ESA; however, analysis and 
determination of effects are included for sensitive species to determine if proposed actions could 
contribute to the need to list them under the ESA. 


4.12.1 DIRECT AND INDIRECT EFFECTS 


4.12.1.1 ALTERNATIVE A: PROPOSED ACTION 


4.12.1.1.1 FEDERALLY LISTED THREATENED, ENDANGERED, AND CANDIDATE SPECIES 


4.12.1.1.1.1 Impacts Common to Several Species 
The construction of roads, well pads, evaporation ponds, and ancillary features under the 
Proposed Action would increase road densities in and around the habitat of special status plant 
species, reduce their available habitat, and increase the fragmentation of their habitat. Increased 
road densities would enhance OHV access to currently remote areas and would facilitate 
increased illegal collection of rare plants. Loss of individuals, populations, and habitat, should it 
occur, would be a long-term adverse impact given the limited populations and abundance of 
these plant species, and the long-lasting effects of habitat disturbance, weed infestation, and soil 
erosion. Habitat fragmentation and loss would further the genetic isolation of populations of 
special status species and the loss of biodiversity in and around the project area. Adverse impacts 
to seed dispersal and pollination of special status plants are also possible, although too poorly 
documented to quantify. Surface disturbance adversely affects pollinators and their nesting and 
foraging habitats by removing ground nesting sites and by reducing plant cover and forage. 
Removal and degradation of bee habitats negatively impacts special status plant species by 
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reducing the diversity and abundance of pollinators and, thereby, the plant’s ability to 
successfully reproduce. In addition, the fragile soils in which most of the project area's special 
status plant species grow are highly susceptible to wind erosion, and surface disturbances 
increase the potential for soil erosion. Deposition of wind-blown soil on the listed plant species 
potentially affects plant reproduction, and is currently a problem in existing oil and gas fields 
(BLM 2006b). Because dust can reduce photosynthesis and productivity in desert plants (Sharifi 
et al. 1997), it would have a negative impact of unknown magnitude and spatial extent on plants 
in the project area. The pollination vectors for the special status plant species in the project area 
are poorly understood. Seed-dispersal vectors are also unknown within the project area; however, 
population fragmentation due to road development would affect both. Inventories will be 
conducted on a site-specific basis to determine if special status plant species or their habitats are 
present, with 100% avoidance where the plant occurs (see Appendix B). 


Two federally protected bird species occur in the project area: the threatened Mexican spotted 
owl (MSO) and the western yellow-billed cuckoo, a candidate for listing under the ESA. Special 
status bird species are particularly sensitive to disturbance surrounding nesting and roosting sites, 
the effects of herbicides and other chemicals, and vehicle strikes while feeding on roads. Other 
potential impacts include direct mortality of young and eggs during construction, loss of 
breeding sites, loss of foraging habitat, and displacement from habitat. Applicant-committed 
measures and BMPs would help avoid direct impacts, and lessen indirect impacts. In addition, 
regulatory requirements and BLM policy guidelines require that well pads and associated roads 
and pipelines be located to avoid or minimize impacts to sensitive species habitats (see Section 
2.1). Temporal and spatial nest buffers for individual species are described in species sections 
below. 


4.12.1.1.1.2 Clay Reed-mustard 
As proposed, no occupied or suitable clay reed-mustard habitat areas (USFWS 2010c, habitat 
polygons) would be directly impacted by implementation of the Proposed Action (see Map 37). 
In addition, pre-project habitat assessments to identify suitable clay reed-mustard habitat will be 
completed in 100% of proposed disturbance areas under all alternatives. Where suitable habitat 
occurs, site inventories will be conducted to determine if the species is present, with 100% 
avoidance where the plant occurs (see Appendix B). 


Therefore, of the potential impacts to special status plant species discussed above, only indirect 
and dispersed direct impacts impacts would occur under the Proposed Action. Potentially 
adverse impacts to clay reed-mustard could include minor deposition of wind-blown soil that 
could slightly reduce the viability of individual plants, and increased risk of noxious weeds from 
introduction in areas adjacent to occupied or suitable habitat. However, applicant-committed 
measures to inventory and treat noxious weeds along all project-related disturbance areas and 
control dust (through gravelling roads or water) that could impact special status plants would 
further reduce the risk of indirect impacts.  


Clay Reed-mustard Determination (Proposed Action) 


Implementation of the Proposed Action may affect, but is not likely to adversely affect the 
species. 
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Rationale for Clay Reed-mustard Determination (Proposed Action) 


Under the Proposed Action, no direct impacts to occupied or suitable clay reed-mustard habitat 
or plants would occur due to applicant-committed measures. Due to applicant-committed 
measures including weed treatment, dust mitigation, and avoidance of occupied habitat, limited 
indirect impacts are not anticipated within the 1,231 acres of occupied or suitable habitat within 
the project area (6% of the species' total occupied or suitable habitats). A habitat assessment will 
be completed across 100% of disturbance areas to identify suitable habitats, with site inventories 
conducted within suitable habitats to determine occupancy and 100% avoidance of occupied 
habitat. Based on this analysis as well as conservation and applicant-committed measures, the 
BLM has determined that the Proposed Action would not be likely to adversely affect the 
species. 


4.12.1.1.1.3 Shrubby Reed-mustard 
Shrubby reed-mustard is known to occur discontinuously across a 1,449-acre portion of the 
project area, identified in 1994 Recovery Plan as the Badlands Cliff shrubby reed-mustard 
habitat area (USFWS 1994b; Map 37). Approximately 27 acres (1.9%) of the Badlands Cliff 
shrubby reed-mustard habitat area would be disturbed under the Proposed Action. However, no 
plants or occupied habitat would be impacted due to applicant-committed conservation measures 
(Appendix B) as described below. Table 4-100 provides a comparison of the number acres of 
shrubby reed-mustard habitat directly impacted by each alternative.  


Table 4-100. Direct Impact of Shrubby Reed-mustard Habitats* in the Project Area under 


Each Alternative 


 Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced)  


Alternative 
C 


(Full)  


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional)  


Alternative 
F 


(Agency 
Preferred) 


Acres disturbed 27 19 26 <0.1 9 32 
Percentage disturbed 1.9% 1.3% 1.8% <0.01% 0.6% 2.5% 
Habitat acreage within 
300 feet of roads 


271 174 258 108 111 296 


*Comprises the Badlands Cliff shrubby reed-mustard habitat area as identified in the 1994 Recovery Plan (1994b). No occupied 
habitat would be impacted due to applicant-committed conservation measures. 
 


Although 27 acres of the Badlands Cliff shrubby reed-mustard habitat area would be disturbed 
under the Proposed Action (approximately 27 more acres than under the No Action Alternative), 
no development will occur within occupied habitat (defined as any area within 300 feet of known 
shrubby reed-mustard individuals. The applicant-committed measures described in Appendix B 
would eliminate direct impacts to occupied habitat or to individual plants. Under all alternatives, 
pre-project habitat assessments to identify suitable shrubby reed-mustard habitat will be 
completed in 100% of proposed disturbance areas. Where suitable habitat occurs, site inventories 
will be conducted to determine if the species is present, with 100% avoidance and a 300-foot 
buffer established where the plant occurs (see Appendix B). 
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Indirect impacts would generally be the same as described in Section 4.12.1.1.1.2 for clay reed-
mustard. However, project-related disturbance in and near shrubby reed-mustard habitat would 
increase the potential for adverse indirect impacts from weed invasion, fugitive dust, and habitat 
fragmentation for the species and its pollinators and seed dispersers. As shown above in Table 
4-100, 271 acres of the Badlands Cliff shrubby reed-mustard habitat area occurs within 300 feet 
of existing and proposed roads, and is assumed to therefore be at greater risk of weed and 
cheatgrass invasion (Bradley and Mustard 2006). However, applicant-committed measures to 
inventory and treat noxious weeds (as directed by AO) along all project-related disturbance areas 
and control dust (through gravelling roads or water) that could impact special status plants would 
further reduce the risk of indirect impacts. For the purposes of this analysis, this acreage would 
be at increased risk for the indirect impacts listed above. This represents 163 more acres than the 
No Action Alternative.  


Shrubby Reed-mustard Determination (Proposed Action) 


Implementation of the Proposed Action may affect, and is likely to adversely affect the 
species. 


Rationale for Shrubby Reed-mustard Determination (Proposed Action) 


No development will occur within occupied habitat (i.e., within 300 feet of known shrubby reed-
mustard individuals). Applicant-committed measures (Appendix B) including habitat 
assessments across 100% of disturbance areas to identify suitable habitats, site inventories to 
determine occupancy, and 100% avoidance of occurrence areas would would effectively 
eliminate the risk of direct physical damage to individual plants or occupied habitat. Surface 
disturbance under the Proposed Action would directly affect less than 2% of the Badlands Cliff 
shrubby reed-mustard habitat area, which is located entirely within the project area. Indirect and 
dispersed direct impacts such as an increased risk of weeds would likely occur over 271 acres 
(18.7%) of the Badlands Cliff shrubby reed-mustard habitat area, and would largely be mitigated 
by applicant-committed measures. Applicant-committed measures to inventory and treat noxious 
weeds along all project-related disturbance areas and control dust (through gravelling roads or 
water) that could impact special status plants would reduce these risks. However, because this 
alternative would disturb suitable habitat and increase the risk of noxious weeds that could 
render this habitat unsuitable, it is likely to reduce the suitable habitat available for the species' 
recovery. Based on this analysis, the BLM has determined that the Proposed Action would be 
likely to adversely affect the species. 


4.12.1.1.1.4 Pariette Cactus 
The defined potential habitat of the Pariette cactus (Sclerocactus brevispinus) overlaps 
approximately 2,010 acres in the northeast corner of the project area (USFWS 2011a; Map 37). 
In addition, the species is known to co-occur with Uinta Basin hookless cactus (Sclerocactus 


wetlandicus) at the mouth of Pariette Draw (USFWS 2007a), and therefore has potential to occur 
within Uinta Basin hookless cactus occurrence areas within the project area, including to the 
south and east of the known habitat in the project area (personal communication between Greg 
Larson, SWCA, and Bekee Megown, USFWS, 2007), although this is not defined as potential 
habitat. 
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The Proposed Action would not directly impact any of the 2,010 acres of potential Pariette cactus 
habitat through the development of roads, well pads, or other related facilities. Under the 
Proposed Action, there would be no direct impacts to Pariette cactus core conservation areas 
developed in 2009 as a result of the Castle Peak/Eightmile Flat EIS consultation (referred to 
hereafter in this document as the 2009 core conservation area, Table 4-101) due to habitat 
removal during construction and maintenance activities. The 2009 core conservation areas do not 
exclusively contain occupied Pariette cactus habitat (i.e., areas within 300 feet of a listed plant 
individual), but also contain potential or suitable habitats for the species’ pollinators or other 
habitat associates. However, because Pariette cactus requires insect pollinators for successful 
reproduction (Tepedino et al. 2010), impacts to pollinator nesting and foraging habitats within 
the 2009 core conservation areas would negatively affect Pariette cactus by reducing the 
diversity and abundance of pollinators and thereby, the plant’s ability to successfully reproduce. 
Because there is little or no information regarding the distances that Pariette cactus’ pollinators 
travel from their nesting habitats to forage, it is not currently possible to define a habitat buffer 
distance that will protect these cactus species, their pollinators, and the pollinators’ habitats. The 
following applicant-committed measures would minimize direct impacts to potential habitats and 
all habitat within the 2009 core conservation areas in the project area: cactus surveys will be 
conducted within 300 feet of all surface disturbance across all project areas within the potential 
habitat polygon and the 2009 core conservation areas; project area disturbance outside of the 
potential habitat polygon and the 2009 core conservation areas will be evaluated by the BLM AO 
for suitable habitat, and surveys will be conducted if necessary. In cooperation with the BLM, 
the USFWS has developed a landscape-level, long-term monitoring program for both 
Sclerocactus species across their ranges in the Uinta Basin. Although the protocol is still being 
refined, it is hoped that the effects of development from this and other projects will be better 
understood on a broad scale, allowing the USFWS to develop and implement more effective 
recovery measures for the species (see Appendix B). Nevertheless, potential and suitable habitats 
could be indirectly impacted by fugitive dust and erosion from road and well-pad development, 
illegal collection, and OHV access facilitated by increased road densities, proliferation of 
noxious weeds, and direct and indirect impacts to the species' pollinators and seed dispersers. 
However, 598 acres of potential Pariette cactus habitat and 24 acres of the 2009 core 
conservation areas occur within 300 feet of existing and proposed roads or other surface 
disturbances where there would be increased potential for indirect impacts (Table 4-101). 
Indirect impacts would be mitigated by applicant-committed measures to control noxious weeds 
and control fugitive dust where dust could impact threatened and endangered plants (Appendix 
B). USFWS and BLM are currently in the process of developing new core conservation areas for 
the cactus. When the new Pariette cactus core conservation areas and management for those 
areas are finalized, under all alternatives and in accordance with the Pariette cactus conservation 
measures (Appendix B), additional measures to avoid or minimize effects to the species may be 
developed and implemented in consultation with the USFWS to ensure compliance with the 
ESA.  
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Table 4-101. Surface Disturbance and New Roads within the Pariette Cactus's Potential 


Habitat* and 2009 Core Conservation Areas** in the Project Area under Each Alternative 


 Alternative 
A 


(Proposed 
Action)  


Alternative 
B 


(Reduced)  


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional)  


Alternative 
F 


(Agency 
Preferred) 


Acres potential habitat 
disturbed 


0 0 27 6 0 0 


Miles of new roads 
within potential habitat 


0 0 0.3 1.5 0 0 


Potential habitat 
acreage within 300 feet 
of roads 


598 598 621 602 597 579 


Acres (%) 2009 core 
conservation area 
disturbed 


0 
(0%) 


0 
(0%) 


0 
(0%) 


0 
(0%) 


0 
(0%) 


0 
(0%) 


2009 Core 
conservation area 
acreage within 300 feet 
of roads 


23.6 23.6 23.6 23.6 23.6 23.6 


* Includes all potential habitat in the project area, as defined in Section 3.12.1.1.2. 
** 2009 core conservation areas are those developed as a result of the Castle Peak/Eightmile Flat EIS consultation. 
 


Pariette Cactus Determination (Proposed Action) 


Implementation of the Proposed Action may affect, but is not likely to adversely affect the 
species. 


Rationale for Pariette Cactus Determination (Proposed Action) 


The Proposed Action would not directly impact occupied habitat, potential habitat, or the 2009 
core conservation area acreages for the Pariette cactus habitat. Approximately 598 acres of 
potential Pariette cactus habitat and 24 acres of core conservation areas within 300 feet of 
existing and proposed roads would be vulnerable to indirect impacts, but these would be 
mitigated by applicant-committed measures. In addition, indirect impacts and the risk of direct 
impacts outside of potential habitat would be effectively mitigated by applicant-committed 
measures. Based on this analysis, as well as conservation and applicant-committed measures, the 
BLM has determined that the Proposed Action would not be likely to adversely affect the 
species. 


4.12.1.1.1.5 Uinta Basin Hookless Cactus 
The Uinta Basin hookless cactus (Sclerocactus wetlandicus) is found discontinuously within 
extensive potential habitat totaling approximately 98,417 acres within the project area (see Map 
37). These habitats consist of benches above the the Green River, previously delineated polygons 
at the base of the Badland Cliffs (BLM 2002c), and occupied habitat (i.e., those areas within 300 
feet of a listed plant individual) documented from recent surveys within the project area 
(USFWS 2011 habitat polygon). The Proposed Action would result in the disturbance of 4,089 
acres, or 4.2%, of potential habitat in the project area. Development under the Proposed Action 
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would disturb approximately 3,125 more acres (or 3.2 times more) Uinta Basin hookless cactus 
habitat than under the No Action Alternative. It would also result in 68 more miles of road (or 
1.7 times more) than would the No Action Alternative, effectively placing 26,410 acres of the 
cactus's potential habitat within 300 feet of existing and proposed roads, and therefore at a 
greater risk for invasion by weeds and invasive species such as cheatgrass (Bradley and Mustard 
2006). This alternative would place 9,001 more acres of habitat near a road than the No Action 
Alternative. Table 4-102 provides a comparison of the number of acres of Uinta Basin hookless 
cactus for each alternative. 


Table 4-102. Surface Disturbance and New Roads within the Uinta Basin Hookless Cactus 


 Potential Habitats* in the Project Area under Each Alternative 


 Alternative  
A 


(Proposed 
Action)  


Alternative 
B 


(Reduced)  


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative  
E 


(Directional)  


Alternative 
F 


(Agency 
Preferred) 


Acres disturbed 4,089.3 2,674.0 4,829.9 974.1 1,096.9 499 
Percentage disturbed 4.2% 2.7% 4.9% 1.0% 1.1% 0.9% 
Miles of new roads 162.2 106.3 210.3 94.0 49.7 92 
Habitat acreage within 
300 feet of roads 


26,410.4 22,663.5 30,493.7 17,409.0 18,749.8 21,581 


*Includes all potential habitat in the project area, as defined in Section 3.12.1.1.2. 


As with other special status plant habitats, areas disturbed under the Proposed Action and areas 
adjacent to disturbed sites would be susceptible to invasion by noxious weeds, as described in 
Section 4.13.1.1.2. Disturbance areas and surrounding habitats would also be subject to indirect 
impacts to population connectivity due to the effects of habitat fragmentation on pollinator 
and/or seed-disperser movement and availability. 


Additional indirect impacts to Uinta Basin hookless cactus include an increased risk of crushing 
by OHVs due to an expanded road network in the project area, impacts from herbicides used to 
control invasive plants in the project area, and possible reductions in pollination or seed dispersal 
due to a larger road network and resulting habitat fragmentation and dust. Because Uinta Basin 
hookless cactus requires insect pollinators for successful reproduction (Tepedino et al. 2010), 
impacts to pollinator nesting and foraging habitats would negatively affect the cactus by 
reducing the diversity and abundance of pollinators and, thereby, the plant’s ability to 
successfully reproduce. Indirect impacts would occur along approximately 162 miles of new 
roads within potential habitat under the Proposed Action. Deposition of wind-blown soil onto the 
cactus during construction and use of these roads would also negatively impact the cactus 
through reduced photosynthesis (BLM 2006b). The expanded road network and surface 
disturbance from project-related construction would also increase sediment delivery to the small 
ephemeral drainages and areas of overland flow associated with Uinta Basin hookless cactus. 
The Uinta Basin hookless cactus is not tolerant of heavy sedimentation (BLM 2006b), and 
increased sedimentation would increase the risk of mortality or stress to an unspecified number 
of Uinta Basin hookless cactuses located near disturbed areas.  
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Assuming an average plant density of 1.56 plants/acre based on numerous block surveys and 
transects conducted in the project area (unpublished SWCA data), the 4,089 acres of surface 
disturbance proposed in the cactus's potential habitat under the Proposed Action could contain 
approximately 6,379 plants (Table 4-103). Including desiccants, or dead cacti that still have tissue 
visible, up to 8,342 plants may be located in areas proposed for development. In addition, 
approximately 3,640 spine clusters (dead cacti that have no tissue, and have probably been dead 
greater than 2 years) would be located in areas proposed for development under the Proposed 
Action. Both desiccants and spine clusters are afforded protection by the ESA because the species' 
seeds get trapped by the spines and the locations are therefore considered occupied habitat. 


These plants would be avoided to the extent possible through the applicant-committed measures 
described for Uinta Basin Hookless cactus contained in Appendix B, which include: cactus 
surveys will be conducted within 300 feet of all surface disturbance across all project areas 
within the potential habitat polygon; project area disturbance outside of the potential habitat 
polygon will be evaluated by the BLM AO for suitable habitat and surveys will be conducted if 
necessary. In cooperation with the BLM, the USFWS has developed a landscape-level, long-term 
monitoring program for both Sclerocactus species across their ranges in the Uinta Basin. 
Although the protocol is still being refined, it is hoped that the effects of development from this 
and other projects will be better understood on a broad scale, allowing the USFWS to develop 
and implement more effective recovery measures for the species. Nevertheless, due to 
circumstances where individual plants could not be avoided without unduly constraining 
operations or impacting other sensitive resources, a number of plants may be directly impacted 
under the Proposed Action. When individual plants cannot be avoided without unduly 
constraining operations or impacting other sensitive resources, the applicant will work with the 
BLM and the USFWS to develop additional conservation measures to prevent loss of individual 
plants. Salvage and translocation of cacti is not a viable conservation measure, and adherence to 
current conservation measures including avoidance of occupied habitat will be followed. 
Translocated cacti are currently considered lost to the population. Finally, the project area 
overlaps portions of suitable and potential Uinta Basin hookless cactus habitat for which the 
USFWS and BLM are currently developing core conservation areas to further recovery efforts 
for the species. When the cactus core conservation areas and management for those areas are 
finalized, in accordance with the Uinta Basin hookless cactus conservation measures (Appendix 
B), additional measures to avoid or minimize effects to the species may be developed and 
implemented in consultation with the USFWS to ensure compliance with the ESA. These 
conservation measues would apply under all alternatives. 


Table 4-103. Number of Uinta Basin Hookless Cactus Potentially Located in Areas Proposed 


for Development under Each Alternative 


 Average 
Number 
per acre* 


Alternative 
A 


Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Plants 1.56 6,379 4,171 7,535 1,520 1,711 778 
Plants and 
Desiccants 


2.04 8,342 5,455 9,853 1,987 2,238 1,018 


Spine Clusters 0.89 3,640 2,380 4,299 867 976 444 
* From unpublished SWCA surveys of 23 quarter-quarter sections of the Uinta Basin hookless cactus' potential habitats within the 
project area. 
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Approximately 162 miles of road would be constructed in the cactus's potential habitat under the 
Proposed Action leading to direct and indirect impacts to the cactus and its pollinators and/or seed 
dispersers. Impacts include increased stress or mortality of the cactus and its insect pollinators and/or 
seed dispersers from fugitive dust; the introduction of invasive weeds, leading to increased competition, 
alteration, or elimination of cryptobiotic soil crusts as well as alteration of habitat structure, reduced 
diversity, and reduced population connectivity; and limited accessibility to pollinators and seed 
dispersers due to habitat fragmentation. However, applicant-committed measures to inventory and treat 
noxious weeds along all project-related disturbance areas and control dust as necessary (through 
gravelling or watering roads) to mitigate impacts to special status plants would greatly reduce the risk 
of indirect effects from noxious weeds and dust. The expanded road network resulting from 
implementation of the Proposed Action would increase the risk of illegal collecting of the Uinta Basin 
hookless cactus, which is one of its primary threats. According to the USFWS (1990c, 2006c, 2007a), 
the cactus is highly prized by collectors, and has been commercially collected in the past.  


Uinta Basin Hookless Cactus Determination (Proposed Action) 


Implementation of the Proposed Action may affect, and is likely to adversely affect the species. 


Rationale for Uinta Basin Hookless Cactus Determination (Proposed Action) 


There is potential for direct and indirect adverse impacts to individuals, habitat, pollinators, and 
seed dispersers in spite of applicant-committed conservation measures. An estimated 6,379 
plants would require avoidance measures to prevent direct impacts by project-related 
disturbances. However, a number of cacti that could not be avoided operationally would be 
directly impacted. This number, as identified through future consultation with USFWS, would 
not be allowed to reach a level that would imperil the species, per the ESA. Impacts that could 
not be avoided would be mitigated though measures identified during consultation. The total 
estimate of plants that may be directly affected would likely represent fewer than 1%–2% of the 
total estimated population of 30,000 individuals. Based on this analysis, the BLM has determined 
that the Proposed Action would likely adversely affect the species. 


4.12.1.1.1.6 Graham's Beardtongue 
Development proposed under the Proposed Action would disturb 0.5 acre (0.6%) of occupied 
Graham's beardtongue habitat (86 acres) in the project area (see Map 37). Approximately 16.2 
acres of Graham’s beardtongue occupied habitat would be effectively located within 300 feet of 
existing and proposed roads under this alternative, and therefore at greater risk of indirect 
adverse impacts such as the invasion of non-native species. Table 4-104.  provides a comparison 
of the number of acres of occupied Graham's beardtongue habitat directly impacted by each 
alternative. 
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Table 4-104. Surface Disturbance of Graham's Beardtongue Occupied Habitat in the Project 


Area under Each Alternative 


 Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Acres disturbed 0.5 0.5 0.5 0 0 0 
Percentage disturbed 0.6% 0.5% 0.5% 0% 0% 0% 
Habitat acreage within 
300 feet of roads 


16.2 16.2 16.2 16.2 16.2 16.2 


Adverse impacts associated with an increased risk of weeds would also adversely impact the 
species, and could include increased competition for nutrients, water, and light, and weed-
induced alteration of habitat structure and composition. These effects would reduce the 
suitability of the habitat, and could ultimately lead to population declines due to the exclusion or 
extirpation of the species. However, applicant-committed measures to inventory and treat 
noxious weeds along all project-related disturbance areas would greatly reduce the risk of weed 
invasion. Additional adverse impacts to Graham's beardtongue would include an increased risk 
of surface disturbance or crushing of individual plants from OHV use along the expanded road 
network in the project area; impacts from herbicides used to control invasive plants in the project 
area; and possible reductions in pollination or seed dispersal due to habitat fragmentation and 
fugitive dust associated with the proposed development. These impacts would occur on 0.5 acre 
more than under the No Action Alternative. Conservation measures specific to the application of 
herbicides near special status plants would minimize the risk of inadvertent herbicide impacts. 
Site-specific surveys would occur under all alternatives. When individual plants cannot be 
avoided without unduly constraining operations or impacting other sensitive resources, the 
applicant will work with the BLM and the USFWS to develop additional conservation measures 
to prevent loss of individual plants. 


Graham's Beardtongue Determination (Proposed Action) 


Implementation of the Proposed Action is not likely to jeopardize the continued existence of 
the species, and is not likely to destroy or adversely modify proposed critical habitat. 


Rationale for Graham's Beardtongue Determination (Proposed Action) 


Less than 0.5% of the available habitat for the species in the project area would be directly 
impacted under any alternative and 100% avoidance of occupied habitat would be required. In 
addition, the project area encompasses only a small (<5%) portion of the far west side of the 
Graham's beardtongue's occupied habitat, so overall impacts across the species' range under each 
alternative would be negligible.  


4.12.1.1.1.7 Ute Ladies'-tresses 
As discussed in Section 3.12.1.1.4, there is limited potential for the occurrence of Ute ladies'-
tresses along riparian corridors of the Green River and Nine Mile Canyon within the project area. 
It is possible that any potential habitats could coincide with 11 acres of proposed disturbance 
within riparian areas; however, habitat surveys for the species would be required as part of the 
permitting process for any wetland impacts under the Clean Water Act (Section 404). In 
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addition, direct impacts to the orchid would be minimized by preliminary habitat assessments 
conducted throughout project disturbance areas, site inventories conducted in suitable habitat, 
and avoidance and conservation measures implemented in occupied habitats. Based on these 
applicant-committed measures, direct impacts to occupied habitats of the Ute ladies'-tresses 
would not occur. 


Weed invasion is likely the greatest potential indirect threat to the species from the Proposed 
Action leading to increased competition, crowding, and alteration of habitat structure, ultimately 
causing the exclusion or extirpation of the orchid. Other potential indirect impacts include 
elevated dust levels, sedimentation in potential or occupied habitats, trampling by displaced 
wildlife and impacts to pollinators due to habitat fragmentation. However, applicant-committed 
measures to inventory and treat noxious weeds along all project-related disturbance areas and 
control dust (through gravelling roads or water) that could impact special status plants would 
greatly reduce this risk. Conservation measures specific to the application of herbicide near 
special status plants would minimize the risk of inadvertent impacts.  


Ute Ladies'-tresses Determination (Proposed Action) 


Implementation of the Proposed Action may affect, but is not likely to adversely affect the 
species. 


Rationale for Ute Ladies'-tresses Determination (Proposed Action) 


Ute ladies'-tresses are not known to occur in the project area, and only 11 acres of potential 
(riparian) habitat would be impacted under this alternative. Site-specific surveys and 100% 
avoidance of occupied habitat would occur under all alternatives. Based the analysis above, the 
limited potential of occurrence or loss of potential habitat or impacts to individuals, and 
applicant-committed conservation measures, the BLM has determined that the Proposed Action 
would not be likely to adversely affect the species.  


4.12.1.1.1.8 Mexican Spotted Owl (MSO) 
The primary direct effects of the Proposed Action on the Mexican Spotted Owl (MSO) result 
from disturbance and noise from construction activities during both foraging and nesting 
activities, and increased risk of mortality from vehicle collision. Indirect effects include loss of 
foraging habitat, loss of habitat suitable for its prey, and habitat fragmentation. The MSO nests 
and forages primarily in steep and narrow canyons in the northernmost portion of its range in 
south and central Utah. Direct effects on MSO habitat components are not expected as long as 
BLM stipulations pertaining to the MSO “fair,” “good,” or “excellent” rated habitat are followed. 
However, direct effects to foraging and nesting habitat may occur if construction takes place 
within or near canyons or forests that support good foraging and nesting habitat. Indirect effects 
on foraging habitat may occur if habitat and survival for MSO prey is impacted.  


The MSO was detected in Jack Canyon in 2004 and in Water Canyon in the southeastern corner 
of the project area in 2007 (personal communication between J. H. Hornbeck, SWCA, and Bekee 
Megown, USFWS, 2007). Surveys for 2 years prior to project initiation will need to take place in 
designated critical habitat and habitat rated as “fair,” “good,” or “excellent” for MSO, which 
includes areas within the Green River, Water Canyon, Jack Canyon, Nine Mile Canyon, and 
others within that region.  
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Within the project area, 17,373 acres are considered suitable as MSO habitat and further 
classified as “good,” “fair,” or “poor” (USFWS 2004, SWCA 2005a). Approximately 17 acres, 
or 0.9%, of the 1,753 acres of MSO habitat classified as “good” in the project area, would be 
disturbed by construction of roads, well pads, and ancillary facilities such as pipelines and 
evaporative facilities (Table 4-105). None of the 480 acres of MSO habitat classified as “fair” in 
the project area would be disturbed; and approximately 108 acres, or 0.7%, of the 15,140 acres of 
MSO habitat classified as “poor” would be disturbed (see Table 4-105). As stated in Section 
2.2.9, all “fair” and “good” habitat below the rim of Nine Mile Canyon will be avoided; 
however, all of the MSO habitat that would be disturbed under the Proposed Action occurs above 
the rim of Nine Mile Canyon. The Proposed Action would result in greater impacts to MSOs 
than the No Action Alternative due to the disturbance of 17 more acres of “good” habitat. 
Alternative A would result in impacts to 92 acres of 0.5-mile buffers surrounding MSO habitat in 
the project area, which is 87 more acres than the No Action Alternative (see Table 4-105). 


Table 4-105. Surface Disturbance of Suitable MSO Habitat* in the Project Area Under 


Each Alternative 


 Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced)  


Alternative 
C 


(Full)  


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional)  


Alternative 
F 


(Agency 
Preferred) 


Good Habitat 
Acres disturbed 17 4 62** 0 0 0 


Percentage disturbed 0.9% 0.2% 3.5% 0.0% 0.0% 0.0% 
Fair Habitat 


Acres disturbed 0 0 6** 10 0 0 


Percentage disturbed 0% 0% 1.3% 2.1% 0.0% 0.0% 
Poor Habitat 


Acres disturbed 108 92 431 16 41 80 


Percentage disturbed 0.7% 0.6% 2.8% 0.1% 0.3% 0.5% 
Half-mile Buffer Acreage 


Half-mile buffer acreage 92 25 260 5 8 42 
*Includes all suitable habitats in the project area, as defined in Section 3.12.1.2.1. 
** 52 acres of “good” and 5 acres of “fair” habitat located below the rim of Nine Mile Canyon would be avoided as stated in Applicant-
committed Measures. 


A reduction in habitat patch size due to an expanded road network would potentially reduce the 
distance of any MSO nests from a road and associated human disturbance. This, in turn, would 
increase the risk of reduced nesting frequency and/or success. An expanded road network and 
increased traffic volume within MSO habitat would also increase the likelihood of vehicle 
collisions. Finally, project-related activity and enhanced recreational access would increase the 
likelihood of wildfire from escaped campfires and electrical sparks within MSO habitat.  


Applicant-committed conservation measures would minimize impacts to the MSO during the 
breeding season. Per BLM direction, 2 years of site-specific surveys will be completed prior to 
any construction-related disturbance in “fair” and “good” MSO habitat. If an owl responded to a 
call during a survey, consultation with USFWS would commence in order to ensure that 
appropriate conservation and avoidance measures are identified. Also, applicant-committed 







Gasco Final EIS Chapter 4. Environmental Consequences 
 4.12 Special Status Species 


4-202 


measures would result in a 0.5-mile nest buffer and timing constraints from March 1 to August 
31. If site-specific surveys find good MSO habitat and active MSO nest and roost areas, 
measures would be taken to prevent impacts to those areas in order to avoid adverse effects. 


Mexican Spotted Owl Determination (Proposed Action) 


Implementation of the Proposed Action may affect, but is not likely to adversely affect the species. 


Rationale for Mexican Spotted Owl Determination (Proposed Action) 


Although 17 acres of “good” and 108 acres of “poor” MSO habitat would be affected by Alternative 
A, applicant-committed measures and conservation measures would eliminate direct impacts to 
individual birds and minimize direct impacts to suitable habitat to a negligible level. The impacts to 
habitat would constitute a small percentage of such habitats available throughout the range for this 
species.  


4.12.1.1.1.9 Greater Sage-grouse 
Activities under the Proposed Action could result in both direct and indirect, adverse impacts to 
the greater sage-grouse. Construction activities near active leks (or strutting grounds) during 
breeding season can have direct, adverse impacts to the greater sage-grouse. The use of vehicles 
and construction equipment, and disturbance of courtship activities can increase the risk of 
mortality of adult sage-grouse, eggs, nestlings, and fledglings. Sage-grouse do not readily accept 
new leks once existing leks are destroyed or disturbed (Rowland 2004). Human presence and 
noise associated with surface-disturbing activities or well production and maintenance activities 
could lead to lek abandonment by breeding males and females (hens). Because approximately 
70% to 80% of all hens nest and raise their brood within 2.7 to 4.0 km (1.75–2.5 miles) of their 
breeding lek (Rowland 2004), surface-disturbing activities within a 2-mile radius could lead to 
nest abandonment. Based on the reaction of sage-grouse to gas development in areas similar to 
the project area (Rowland 2004; Utah Division of Wildlife Resources [UDWR] 2002a), such 
adverse impacts near leks and nesting sites would not be limited to construction activities, but 
would also include maintenance and general human disturbances.  


These impacts would be unlikely to occur in the project area due to the following applicant-
committed measures that would be adhered to under the Proposed Action. 


 On BLM land, new construction and surface-disturbing activities would be avoided year-
round within 0.25 mile of active greater sage-grouse strutting grounds, as well as strutting 
grounds previously identified by the BLM as being historically located in the area. No 
permanent facilities will be constructed within 2 miles of active strutting grounds when 
possible. No new construction or surface-disturbing activities would be conducted 
between March 1 and June 15 each year within greater sage-grouse nesting areas (a 2-
mile radius of active strutting grounds in areas of sagebrush vegetation) until an activity 
survey is completed. If active nesting areas are documented by the AO during the annual 
survey, no new construction and surface-disturbing activities would take place within 0.5 
mile of those nesting areas during the nesting period. 


 Within 0.5 mile of known active leks, the best available technology will be used to 
reduce noise, e.g., installation of multi-cylinder pumps, hospital sound-reducing mufflers, 
and placement of exhaust systems. 
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One inactive greater sage-grouse lek has been identified in the project area; its 2-mile buffer 
encompasses 8,032 acres within the project area (UDWR 2006b). This lek has not been active 
for several years. In addition, UDWR has designated “brooding” and “wintering” habitats 
throughout Utah (including in the Uinta Basin) loosely surrounding leks. According to this 
designation, approximately 84,647 acres of suitable greater sage-grouse brooding and 38,747 
acres of suitable greater sage-grouse wintering habitats exist in the project area (UDWR 2011b).  


Under the Proposed Action, approximately 841 acres of surface disturbance would occur within 
the 2-mile buffer around the known greater sage-grouse lek (Table 4-106). This would comprise 
10.5% of the 8,032 acres within the buffer zone. The removal of this land would constitute a 
direct, adverse impact because sage-grouse could no longer use this land for breeding, nesting, 
brood-rearing, or foraging. It would also constitute an adverse, indirect impact because these 
roads and facilities would measurably fragment the habitat of the greater sage-grouse. 
Approximately 3,048 acres of surface disturbance would occur within the 84,647 acres of 
UDWR-designated potential brooding habitat, constituting a conversion of 3.6% of total 
available acres within the project area. Additionally, approximately 2,267 acres of surface 
disturbance would occur within the 38,474 acres of UDWR-designated potential wintering 
habitat, constituting a conversion of 5.9% of the total available acres within the project area. As 
previously mentioned, this development would both directly and indirectly adversely impact the 
sage-grouse by directly removing and indirectly reducing the suitability and quality of brooding, 
wintering, and foraging habitat by fragmentation. 


Table 4-106. Surface Disturbance of Greater Sage-grouse Lek Buffer and Brooding 


Habitat under Each Alternative 


 Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


2-mile Buffer around Lek 


Acres 
disturbed 


841 744 473 47 241 295 


Percentage  10.5% 9.3% 5.9% 0.6% 3.0% 3.7% 
Potential Brooding Habitat 


Acres 
disturbed 


3,048 2,262 3,948 863 811 1,899 


Percentage  3.6% 2.7% 4.7% 1.0% 1.0% 2.2% 
Fragmentation of Potential Brooding Habitat 


Acres within 
400m of 
roads 


68,567 63,445 81,196 58,852 59,441 65,686 


Percentage  81.0% 75.0% 95.9% 69.5% 70.2% 96.3% 
Potential Wintering Habitat 


Acres 
disturbed 


2,267 1,593 1,894 196 538 1,035 


Percentage  5.9% 4.1% 4.9% 0.5% 1.4% 2.7% 
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Sage-grouse populations require large patches of continuous sagebrush habitats of a certain 
height, canopy cover, and density (BLM 2004a; Connelly et al. 2000). For this reason, the 
elimination, fragmentation, and degradation of habitat can lead to both small- and large-scale 
ecological effects. Potential effects of habitat fragmentation and habitat elimination would 
include the following: fewer suitable nest sites (thereby increasing competition), reduced forage, 
isolation of breeding habitat from brood-rearing areas, and isolation of leks from nesting habitat 
(BLM 2004a). The loss and degradation of sagebrush habitats would lead to lower nest initiation 
rates and nest site selection farther from lek sites (Lyon and Anderson 2003). 


Greater sage-grouse habitat loss, degradation, and fragmentation are all likely to occur in the 
project area due to human activity (i.e., vehicle and pedestrian traffic, construction, etc.) and the 
noise associated with it. Roads can be particularly fragmentary to grouse habitat because, unlike 
gas wells and associated buildings, they involve moving vehicles, which occur infrequently, but 
can be potentially fatal. Project infrastructure could also lead to increased grouse predation by 
raptors perching on tanks or other facilities. However, applicant-committed BMPs for the site-
specific use of centralized water and condensate tank facilities would reduce this effect where 
tanks are located farther from occupied habitat. 


It is assumed that within a 1,300-foot (400-m) buffer around roads (following Connelly et al. 
2000; Crawford et al. 2004; UDWR 2002a), the value of sage-grouse lekking and brooding 
habitat would be reduced. Sage-grouse would likely avoid these areas and would displace into 
adjacent habitats of higher value. The Proposed Action calls for new access roads to be built 
within 1,300 feet of 68,567 acres of designated brooding habitat in the project area (see Table 
4-106). This would result in the devaluation or degradation of 81% of the 84,647 acres of 
suitable sage-grouse brooding habitat in the project area. However, approximately 69.5% of this 
habitat would be within 1,300 feet of a road under the No Action Alternative; therefore, the 
Proposed Action would represent an approximately 16.5% increase in habitat fragmentation over 
the No Action Alternative. 


To reduce potential impacts to breeding sage-grouse, Gasco has committed to conducting 
presence/absence surveys within areas of suitable breeding habitat and, as applicable, would 
implement seasonal and spatial constraints as identified above. Overall, the Proposed Action 
would likely affect individual greater sage-grouse through habitat loss or degradation, and 
through a slightly increased risk in direct mortality.  


The Proposed Action would result in more adverse impacts to the greater sage-grouse than under 
the No Action Alternative. Compared to the No Action Alternative, development under the 
Proposed Action would impact 794 more acres within lek buffers, result in the disturbance of 
2,185 more acres of potential breeding habitat, and fragment 9,715 more acres of potential 
brooding habitat. 


Greater Sage-grouse Determination (Proposed Action) 


Implementation of the Proposed Action may impact and could lead to a downward 
population trend, but would not likely contribute to the listing of the species.  
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Rationale for Greater Sage-grouse Determination (Proposed Action) 


Although 841 acres of  within 2 miles of a known (inactive) lek and 3,048 acres of potential 
brooding habitat would be directly impacted by the Proposed Action, this constitutes a small 
percentage of such habitats available throughout the range for this species. Applicant-committed 
measures and conservation measures would minimize direct impacts to suitable habitat and 
eliminate direct impacts to individual birds during the nesting season. 


4.12.1.1.1.10 Western Yellow-billed Cuckoo (WYBC)   
The western yellow-billed cuckoo (WYBC) is an obligate riparian species that nests and forages 
in cottonwood-willow woodlands with a dense sub-canopy. There is a low potential for the 
species to occur within the project area because the WYBC is known to require 100 to 200 acres 
of contiguous riparian nesting habitat for breeding. There are four patches of native riparian 
habitat of suitable size for breeding habitat in the project area: three of the patches are in the 
northeastern corner of the project area, while a fourth potential habitat area is in the Green River 
corridor. Alteration of the hydrology and plant community structure of riparian habitats has 
substantially reduced the extent and quality of breeding areas and the species' range.  


Direct impacts to the WYBC include increased risk of direct mortality and habitat loss. Indirect 
effects include noise impacts to nesting birds, and increased invasion of non-native plants into 
suitable habitat. Invasion of riparian habitats by aggressive non-native species, particularly 
tamarisk (Tamarix spp.), adversely impact the WYBC. Other potential indirect impacts to the 
species include decreased water quality, and degradation of riparian vegetation due to erosion 
and sedimentation associated with surface disturbance.  


Under the Proposed Action, 29 acres (2.4%) of riparian habitats would be disturbed (Table 
4-107), however, these disturbances would be concentrated in 2 of the 4 suitably large tracts of 
riparian habitat present in the project area. These habitat areas are located within the 100-year 
floodplain of the Green River in the extreme northeastern corner of the project area. Under 
existing regulations, guidelines, and applicant-committed measures, well pads and associated 
roads and pipelines would be located to avoid or minimize impacts in riparian areas and the 100-
year floodplain of the Green River, and appropriate erosion control and revegetation measures 
would be employed (see Section 2.1, Table 2-1). Nevertheless, well-pad development and 
associated disturbances proposed under this alternative would likely fragment these riparian 
habitat occurrences into smaller patches no longer suitable for the WYBC. 


Table 4-107. Surface Disturbance of WYBC Riparian Habitat in the Project Area under 


Each Alternative 


 Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative  
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Acres disturbed 29 19 9 8 6 0 
Percentage disturbed 2.4% 1.6% 0.7% 0.7% 0.5% 0.0% 
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Adverse impacts to the species would be mitigated by restricting new surface-disturbing 
activities within 330 feet of riparian areas. In wet meadows, springs, and seeps, surveys to assess 
riparian habitat on a case-by-case basis would take place prior to the initiation of any 
construction activities. If the species or habitat for the WYBC is found, then the area would be 
avoided if possible. 


Western Yellow-billed Cuckoo Determination (Proposed Action) 


Implementation of the Proposed Action may impact and could lead to a downward population 
trend, but would not likely contribute to the listing of the species.  


Rationale for Western Yellow-billed Cuckoo Determination (Proposed Action) 


Applicant-committed measures and conservation measures would minimize direct impacts to 
suitable habitat and eliminate direct impacts to individual birds. Although 29 acres of suitable 
WYBC habitat would be directly impacted by the Proposed Action, this constitutes a negligible 
percentage of suitable habitat available throughout the extensive range of this species.  


4.12.1.1.1.11 Threatened, Endangered, and Candidate Fish Species 
Direct impacts to Colorado River endangered fish (bonytail chub, Colorado pikeminnow, 
humpback chub, and razorback sucker) under the Proposed Action would include an increased 
risk of accidental spills of pollutants such as natural-gas condensate and oil into the Green River 
or its tributaries, and flow depletion due to consumptive water use. Indirect impacts would 
include increased sedimentation of the Green River.  


The risk of spills and contamination would be increased by 2 aspects of the Proposed Action. 
First, approximately 743 pipeline crossings of intermittent/ephemeral drainages that are tributary 
to the Green River would be required under the Proposed Action (Table 4-108). Second, 11 wells 
are proposed within the 100-year floodplain for the Green River. Associated with these wells are 
1.3 miles of roads and pipelines in the Green River floodplain (see Table 4-108). These wells all 
lie directly within designated critical habitat for the Colorado pikeminnow and the razorback 
sucker. 


An additional 36 wells are proposed within 100-year floodplains of Green River tributaries 
within 5 miles of the river, along with 7 miles of new roads and 13 miles of pipeline. The 11 
wells within the Green River floodplain would be located 9 miles upstream of critical habitat for 
the bonytail chub and the humpback chub, and would therefore not constitute a risk of acute 
toxicity within critical habitat areas. 
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Table 4-108. Potential Impacts to Green River Fishes and Development within or near the 


Green River Floodplain 


 Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Acre-feet of Green River 
Basin consumptive water 
use (LOP) 


288 215 365 71 215 251 


Acres of water-erosive 
soils disturbed 


30 28  37  10  1.4 21 


Number of 
intermittent/ephemeral 
stream pipeline crossings 


743 600 1,253 473 347 744 


Number of wells in the 
Green River floodplain 


11 8 4 4 7 wells/  
2 pads 


0 


Miles of road/pipeline in 
Green River floodplain 


1.3 1.5 0.8 0.6 0.6 0 


Number of wells in 100-
year floodplain within 5 
miles of the Green River* 


36 23 34 6 31 wells/  
8 pads 


0 


Miles or pipeline in 100-
year floodplain within 5 
miles of the Green River* 


13.0 11.1 24.7 7.5 10.9 0 


*Does not include wells or pipeline in the Green River Floodplain (which are included 2 rows above). 
 


The physical and behavioral effects on fish of exposure to polynuclear aromatic hydrocarbons 
(PAHs; chemicals associated with fossil fuels development) have been documented in many 
species. Potential physical effects include external lesions (Myers et al. 1994), abnormal embryo 
development (Incardona et al. 2005), and mortality due to liver and kidney toxicity 
(Reimschuessel 1993). Potential behavioral effects include reduced feeding and reduced activity 
(Little et al. 1993). The San Juan River in the four corners area of Utah, Colorado, Arizona, and 
New Mexico is similar to the Uinta Basin in that it is of high interest for fossil fuels production 
and several of the same species of endangered fishes inhabit the watershed. After an analysis of 
fish bile from fish caught throughout the San Juan watershed, it was determined that there was 
aquatic exposure to PAHs at levels that indicated a concentrated source of those chemicals 
(Wilson et al. 1995). Consequences to fish health and trends could not be determined from that 
study. 


Water and soil testing near concentrated areas of oil and gas development were conducted in the 
BLM’s Farmington District of New Mexico to asses whether PAHs were reaching the nearby 
San Juan River and its tributaries in doses harmful to endangered fishes (Odell 1997). None of 
the 51 water samples contained detectable levels of PAH (Odell 1997). In association with the 
same study, LC50 levels (the concentration at which mortality occurs in 50% of the sample 
population in a given time period) of four PAHs on juveniles of three fish species (Colorado 
pikeminnow, razorback sucker, and fathead minnow) were tested over the course of six days 
(National Biological Service 1995). The effects of experimental doses of PAHs with and without 
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exposure to simulated solar UV were also documented. This is because some PAHs begin 
harmful chemical chain reactions only after exposure to sunlight (photo-activation). Mortality 
only occurred with exposure to solar UV in addition to PAH exposure. Colorado pikeminnow 
was the most sensitive to PAH exposure coupled with solar UV, with LC50 levels ranging from 
4–7 microgram per liter (ug/L). Fathead minnow was the least sensitive to PAH exposure 
coupled with solar UV, with LC50 levels ranging from 6–15 ug/L. Furthermore, fry were more 
sensitive than juvenile fish. Similar tests conducted on fish larvae found LC50 levels to be 
approximately 10 times lower than those for juvenile fish (0.38 ug/L–4.4 ug/L) with mortality 
occurring within three to four days. 


The risk of acute or chronic toxicity to endangered fish in the Green River in the event of a 
natural-gas condensate spill would depend on the location of the spill relative to the main stem 
Green River. Natural gas condensate contains a variety of lightweight hydrocarbons, of which 
the most toxic to aquatic biota is the aromatic hydrocarbon fraction (benzene, ethylbenzene, 
toluene, xylenes). These account for less than 0.5% of the volume of condensate (BLM 2005b). 
Natural-gas condensate is highly volatile and likely to evaporate within approximately 8 hours of 
spilling (BLM 2005b). Thus, spills occurring in close proximity to the Green River, or in streams 
with flow rates that would deliver condensate to the Green River prior to evaporation, would 
pose a risk of exposing Colorado River fish to potentially lethal levels of toxic substances. Under 
the Proposed Action, pipelines would cross ephemeral streams at 743 locations within the project 
area (see Table 4-108). Because the crude oil extracted within the project area is solid within the 
temperature range of the area's climate, oil would not pose a risk of acute toxicity for Colorado 
River endangered fish in the event of an accidental spill. A catastrophic spill of a 400 -barrel 
(16,800 gallon) condensate tank within the 100-year floodplain of the Green River, while 
unlikely, would have a high probability of producing acutely toxic concentrations of condensate 
in the Green River, and is therefore considered a possible adverse impact to Colorado River fish. 
A spill from a condensate tank within the Green River floodplain would constitute the overall 
worst case scenario under the Proposed Action, and would likely result in acute toxicity at some 
flow levels and an adverse impact to designated critical habitat.  


However, applicant-committed BMPs for the site-specific use of buried pipelines and centralized 
water and condensate tank facilities where they were determined to be appropriate at the site-
specific level would reduce the risk of spills from pipelines and tanks. Burying pipelines would 
reduce the risk of accidental puncture of pipelines, and central tanks batteries could be located 
outside the floodplain, greatly reducing the risk of spills affecting the Green River. Because 
proposed mitigation measures (see Section 4.12.2.6) would preclude the development of wells in 
the floodplain, the risk of a spill from pipelines is considered separately below.  


The BLM analyzed the risk of toxicity to endangered fish from potential spills into Pariette Draw 
and its tributaries in the Final EIS and Record of Decision (ROD) for the Castle Peak and 
Eightmile Flat Oil and Gas Expansion Project (BLM 2005b). Because that study used 
conservative assumptions that would also provide a conservative spill risk assessment of the 
Proposed Action, some of the study's conclusions are applicable to this analysis. For the 
purposes of this analysis, that study's worse case scenarios of spills directly into the Green River 
(via Sheep Wash) and into Lower Pariette Draw (which is historical habitat for the flannelmouth 
sucker and a direct tributary to the Green River) are applied and would also constitute the worst 
case scenarios for spills from pipelines under the Proposed Action.  
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Assuming full draindown of 1.5 miles of unpigged 3-inch transmission pipeline, approximately 
2,660 gallons of condensate would be released in the event of a spill. Further assuming that 1% 
of this total was composed of the toxic aromatic hydrocarbon competent of condensate and there 
was no attenuation of the spill (i.e., 100% reached the river in a single slug), the Final EIS and 
ROD for the Castle Peak and Eightmile Flat Oil and Gas Expansion Project (BLM 2005b) 
concluded that a spill directly into the Green River or a tributary to the Green River would not 
result in acutely toxic concentrations in the Green River, even under very low flow conditions. 
With the Green River flowing at only 828 cubic feet per second (cfs), such a spill will would 
result in a concentration of approximately 0.7 ppm (parts per million), or approximately 10% of 
the toxic threshold of 7.4 ppm. Using that document's analysis, it can be conservatively assumed 
that a spill of 2,660 gallons or more would reach toxic concentrations only when flows in the 
Green River (or a smaller stream) are at or below approximately 79 cfs. This is well below the 
lowest recoded streamflow in the Green River. Therefore, only Pariette Draw, Nine Mile Creek, 
and other small tributaries to the Green River that are not designated habitat of the Colorado 
River endangered fish would be at risk of toxic concentrations following an accidental release.  


Sub-lethal impacts are not expected because of the low risk of a spill and the short residence time 
of condensate once spilled (due to evaporation and dilution). Chronic effects are not expected 
because spills would result in a short residence time in any single location due to rapid 
evaporation, dilution, and downstream transport. Constituents that may persist for more than a 
day are relatively insoluble and have low toxicity to aquatic species (BLM 2005b). Because 
evaporation and dilution would reduce the potential contamination to shorter timeframes than are 
required for chronic toxicity (i.e., weeks to months), it is reasonable to assume chronic toxicity 
would not be an issue (BLM 2005b). 


Due to the conservative assumptions used in these calculations, and applicant-committed 
measures including the use of shutoff valves (where applicable to protect streams at pipeline 
crossing from contamination and reduce accidental discharge) and the burial of pipelines at least 
3 feet below all crossings and in conformance with hydrological design practices, the risk of a 
pipeline spill reaching toxic concentrations in areas used by Colorado River endangered fish 
would be very low under the Proposed Action.  


The likelihood of a spill under the Proposed Action is independent of an accidental spill's 
toxicity, which is described above. Applying the historical national average for pipeline 
accidents of 0.001 incidents/mile/year (BLM 2005b), the 1.3 miles of pipeline in the Green River 
floodplain under the Proposed Action would carry a risk of 0.039 incidents over the 30-year 
production phase (over which each pipeline would be used), or one incident every 764 years. The 
13 miles of pipeline crossing floodplains within 5 miles of the Green River would carry a risk of 
0.39 incidents over the 30-year production phase over which each pipeline would be used, or one 
incident every 77 years. Attenuation of spills upstream of the Green River floodplain would be 
considerable however, and in 80% of pipeline spills, less than 8.5% of the pipe's volume is 
actually released (BLM 2005b). Therefore, spills large enough to reach the Green River would 
have a risk of occurring far less frequently than every 77 years. The likelihood of spills in 
individual tributary drainages to the Green River is discussed in Section 4.15.1.1.2.2. 


Development of oil and gas wells requires water for both well drilling and completion. 
Approximately 3.09 acre-feet of treated and recycled water and 0.19 acre-feet of fresh water 
would be consumed during drilling and completion of each well. Assuming a drilling rate of 
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approximately 120 wells per year, peak annual withdrawals of approximately 23 acre-feet of 
water  would be drawn from sources that feed the Green River (see Table 4-108). This equates to 
approximately 0.04 cfs of withdrawal (assuming that water use occurs evenly over 240 days per 
year), or 288 acre-feet over the lifetime of the project (see Table 4-108). A 0.04 cfs withdrawal 
would represent a loss of approximately 0.005% of the approximately 1,000 cfs recorded 
minimum stream flow of the Green River adjacent to the project area (based on stream flow 
records since 1992 for the Green River (as measured at Jensen, Utah) and the White River (as 
measured at Watson, Utah). This flow reduction would be considered a long-term (life of the 
project) impact in terms of reductions in habitat for listed fish species in the Green River. 


One of the main factors in the listing of the Colorado River fishes was the cumulative effect of 
water depletion within the Colorado River system, which includes the Green and Duchesne 
rivers and their associated critical habitat. New depletions from these rivers or changes in the 
amount of water returned to the rivers would constitute an additional impact on the Colorado 
River fishes. To ensure the survival and recovery of the listed species, water users currently are 
required to make a one-time payment to the USFWS Recovery Program. The expected depletion 
fee would be paid by the project proponent prior to initiation of the project.  


Based on soil erosion and sediment yield analyses (see Sections 4.15, Water Resources, and 
4.10, Soils), project-related disturbance would increase the Green River's sediment load by 
approximately 107,919 tons/year, or 0.03% (see Table 4-131 in Section 4.15). However, in some 
areas soils are high in selenium, boron, and other potentially toxic components. The effects of 
sediment derived from such soils on Colorado River endangered fish are poorly understood, but 
are generally thought to be harmful at unknown concentrations. Thus, increases in sediments 
containing boron or selenium could affect all of the special status fishes. However, soils 
containing these constituents are naturally occurring and natural contributors of sediment to the 
Green River. Because the Proposed Action would lead to an approximately 0.03% increase to the 
Green River's total sediment load, it is unlikely that this increase in sediments containing these 
constituents would adversely affect Green River fish. Approximately 30 acres of highly erosive 
soils would be disturbed under the Proposed Action (see Table 4-108). 


The segment of the Green River that borders the eastern boundary of the project area has been 
designated as critical habitat for the Colorado pikeminnow and the razorback sucker. One of the 
primary constituent elements used to model critical habitat for these fish is “physical habitat” (50 
Code of Federal Regulations [CFR] 13374). Physical habitat includes areas that are “…inhabited 
or potentially habitable by fish for use in spawning, nursery, feeding, and rearing, or corridors 
between these areas” (50 CFR 13374). Designation of critical habitat for the razorback sucker 
placed a special importance on known or suspected spawning habitat. Therefore, it is assumed 
that the stretch of the Green River on the eastern border of the project area is or is suspected to 
be important spawning habitat for these 2 species. Potential impacts of the Proposed Action on 
fish spawning habitat include the loss of important elements of spawning habitat through mixing 
stream bottom substrates or changing local water levels or flow patterns and the increased 
potential for fish larvae or egg mortality due to hydrocarbon exposure. 


The Proposed Action would result in greater potential impacts to Colorado River fish than would 
occur under the No Action Alternative. Compared to the No Action Alternative, development 
under the Proposed Action would consume 217 more acre-feet of water from the Green River 
Basin, result in the disturbance of 20 more acres of highly erosive soils, and require 270 more 
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intermittent/ephemeral stream crossings by pipelines. The Proposed Action would also result in 
seven more wells (and 0.7 more mile of pipeline) in the Green River floodplain, and 30 more 
wells (and 5.5 more miles of pipeline) crossing floodplains within 5 miles of the Green River.  


Colorado River Endangered Fish Determinations (Proposed Action) 


The Proposed Action may affect, and is likely to adversely affect all Colorado River 
endangered fish. 


Colorado River Endangered Fish Determination Rational (Proposed Action) 


1)  Green River Depletions:  
Because of the cumulative impacts of incrementally small water depletions in the Colorado 
River basin, the USFWS views any depletion as likely to adversely impact all of the 
Colorado River endangered fish considered.  


2)  Risk of spills from wells and pipelines in the Green River floodplain:  
a)  The Proposed Action may affect fish due to increased risk of condensate spill from wells 


within Green River floodplain, and is likely to adversely affect fish because of the risk of 
a spill exceeding toxic concentrations in the Green River. However, applicant-committed 
BMPs for the site-specific use of centralized condensate tank facilities would reduce the 
spill risk from tanks grouped outside of the floodplain. 


b)  The Proposed Action may affect fish due to increased risk of condensate spill from 
pipelines within Green River floodplain or tributaries, but is unlikely to adversely affect 
fish because applicant BMPs including shutoff valves and pipe burial would mitigate the 
risk of a spill exceeding toxic concentrations in the Green River. 


3)  Impacts to critical habitat: 
The Proposed Action would adversely affect critical habitat of the Colorado pikeminnow and 
the razorback sucker, due to wells and associated roads and pipelines proposed within the 
100-year floodplain for the Green River. These wells would lie within designated critical 
habitat for the Colorado pikeminnow and the razorback sucker. The Proposed Action would 
also increase the risk of adversely affecting critical habitat because of the increased risk that 
a spill from a condensate tank would exceed toxic concentrations in the Green River. If 
mitigation measures were applied (see Section 4.12.2.6) to prevent wells from being located 
in the floodplain, these impacts would be negated or reduced to a minimal risk. 


4)  Sedimentation:  
The Proposed Action may affect Colorado River fish, due to slight increase in sedimentation 
and sediments containing selenium and boron, but is unlikely to adversely affect these fish 
because of the minimal increase in the sediment load of the Green River. 


4.12.1.1.2 STATE OF UTAH AND BLM SENSITIVE SPECIES 


4.12.1.1.2.1 Untermann Daisy 
The development of wells, roads, and associated facilities under the Proposed Action would 
disturb 1,701 acres of potential Untermann daisy habitat, or 3.7% of its potential habitat in the 
project area. Approximately 12,438 acres of potential Untermann daisy habitat would be 
effectively located within 300 feet of existing and proposed roads under this alternative, and 
therefore at greater risk of indirect adverse impacts such as the invasion of non-native species. 
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Table 4-109 provides a comparison of the number of acres of potential Untermann daisy habitat 
impacted by each alternative, and acres of potential Untermann daisy habitat located within 300 
feet of roads.  


Table 4-109. Surface Disturbance of Potential Untermann Daisy Habitat* in the Project 


Area under Each Alternative 


 Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Acres disturbed 1,701 1,608 2,174 281 597 1,152 
Percentage disturbed 3.7% 3.5% 4.7% 0.6% 1.3% 2.5% 
Habitat acreage within 
300 feet of roads 


12,437.7 12,225.1 14,566.1 7,552.2 9,028.7 11,436 


*Includes all potential habitat in the project area, as defined in Section 3.12.2.1.1.  


Direct adverse effects of the Proposed Action would result from surface disturbance described 
above that would be associated with the construction of well pads, roads, and ancillary facilities 
within the 46,049 acres of potentially occupied by Untermann daisy, or necessary for its recovery 
within the project area. Surface disturbance would result in an overall reduction in habitat and an 
increase in habitat fragmentation. Reduction of existing or potential habitat would be a long-term 
impact, with the potential to persist well beyond the project's duration due to the poor 
reclamation potential of project area soils (see Section 4.10, Soils) and the high potential for 
invasion by noxious weeds (see Section 4.13, Vegetation).  


For the purposes of this analysis, this habitat would be more susceptible to the indirect effects of 
construction of roads. Potential Untermann daisy habitat disturbed or adjacent to disturbed areas 
would also be susceptible to invasion by weeds such as cheatgrass following surface disturbance. 
Weed invasion would have adverse impacts on Untermann daisy due to increased competition 
for nutrients, water, and light, and weed-induced alteration of habitat structure and composition, 
and would be more likely on the 12,437.7 acres within 300 feet of new roads under the Proposed 
Action. These effects would reduce the suitability of the habitat, and could ultimately lead to 
population declines due to the exclusion of the species. However, applicant-committed measures 
to inventory and treat noxious weeds along all project-related disturbance areas would greatly 
reduce this risk. Additional indirect impacts to Untermann daisy would include an increased risk 
of crushing by OHVs due to an expanded road network in the project area, impacts from 
herbicides used to control invasive plants in the project area, and possible reductions in 
pollination or seed dispersal due to a larger road network and resulting habitat fragmentation. 
Conservation measures specific to the application of herbicide near special status plants would 
essentially minimize the risk of inadvertent herbicide impacts.  


Untermann Daisy Determination (Proposed Action) 


Implementation of the Proposed Action may affect individuals, but is not likely to contribute to 
the need to become listed. 
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Rationale for Untermann Daisy Determination (Proposed Action) 


Because direct impacts to the Untermann daisy's habitat would total fewer than 4% of the 
potential habitat available in the project area, and because considerable additional habitat exists 
beyond the project area, project-related activities are not likely to contribute to the need for 
federal listing of the species.  


4.12.1.1.2.2 Sterile Yucca 
Development under the Proposed Action would disturb 0.21 acres of known sterile yucca habitat, 
or 2.5% of its known habitat in the project area. Approximately 5.7 acres of known sterile yucca 
habitat would be effectively located within 150 feet of existing and proposed roads under this 
alternative, and therefore at greater risk of indirect adverse impacts such as the invasion of non-
native species. Table 4-110 provides a comparison of the number of acres of known sterile yucca 
habitat impacted by each alternative, and acres of known sterile yucca habitat located within 150 
feet of roads.   


Table 4-110. Surface Disturbance of Known Sterile Yucca Habitat* in the Project Area 


under Each Alternative 


 Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Acres disturbed 0.21 0.15 0.15 3.06 0.15 0.29 
Percentage disturbed 2.5% 1.8% 1.8% 36.4% 1.8% 3.5% 
Habitat acreage 
within 150 feet of 
roads 


5.7 4.6 4.6 4.6 4.6 5.7 


*Includes all known habitat in the project area, as defined in Section 3.12.2.1.1. 


Direct adverse effects of the Proposed Action would result from surface disturbance described 
above that would be associated with the construction of well pads, roads, and ancillary facilities 
within the 8.4 acres of known habitat occupied by sterile yucca. Surface disturbance would result 
in an overall reduction in habitat and an increase in habitat fragmentation. Reduction of existing 
or known habitat would be a long-term impact, with the potential to persist well beyond the 
project's duration due to the poor reclamation potential of project area soils (see Section 4.10, 
Soils) and the high potential for invasion by noxious weeds (see Section 4.13, Vegetation).  


Known sterile yucca habitat, especially acreage within 150 feet of roads, would be more 
susceptible to the indirect effects of road construction, such as invasion by weeds. Weed invasion 
would have adverse impacts on sterile yucca due to increased competition for nutrients, water, 
and light, and weed-induced alteration of habitat structure and composition. These effects would 
reduce the suitability of the habitat, and could ultimately lead to population declines due to the 
exclusion of the species. However, applicant-committed measures to inventory and treat noxious 
weeds along all project-related disturbance areas would greatly reduce this risk. Other indirect 
effects to sterile yucca would include an increased risk of crushing by OHVs due to an expanded 
road network in the project area, impacts from herbicide use for the control of invasive plants in 
the project area, and possible reduction in pollination or seed dispersal due to a larger road 
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network and resulting habitat fragmentation. Conservation measures specific to the application of 
herbicide near special status plants would essentially minimize the risk of inadvertent herbicide 
impacts. Other avoidance and minimization measures would be addressed at the site-specific 
level. Site-specific surveys and a 150-foot avoidance buffer would be required if deemed 
necessary by the AO during project implementation. 


Sterile Yucca Determination (Proposed Action) 


Implementation of the Proposed Action may affect individuals, but is not likely to contribute to 
the need to become listed. 


Rationale for Sterile Yucca Determination (Proposed Action) 


Because direct impacts to the sterile yucca's habitat would total less than than 3% of the known 
habitat available in the project area, and because considerable additional habitat exists beyond 
the project area, project-related activities are not likely to contribute to the need for federal 
listing of the species. In addition, site-specific avoidance and minimization measures, where 
required by the AO, would further reduce direct or indirect impacts to sterile yucca individuals 
and habitats. 


4.12.1.1.2.3 Graham’s Catseye, Barneby’s Catseye, Goodrich’s Blazingstar, 
Goodrich’s Columbine, and Uinta Greenthread 


Graham’s catseye has been observed in the project area (see Map 37). Barneby’s catseye, 
Goodrich’s blazingstar, Goodrich’s columbine, and Uinta greenthread have not been documented 
in the project area, but have the potential to occur based on project area vegetation communities 
and elevation ranges. Acreages of the potential or suitable habitats have not been mapped or 
determined for any of these five species. In general, direct and indirect impacts to these five 
BLM sensitive plant species from the Proposed Action and alternatives would be similar to 
impacts already described for other State of Utah and BLM sensitive plant species. Direct 
impacts would include surface disturbance resulting in habitat reduction and fragmentation, and 
increased risk of crushing due to an expanded road network. Indirect impacts include invasion of 
non-native species, impacts from herbicide use, and possible reduction in pollination or seed 
dispersal. Indirect impacts would be greater due to 3.6 times (243) more miles of roads that 
would occur under the No Action Alternative. Applicant-committed measures and conservation 
measures would minimize impacts from non-native species and herbicides. Other avoidance and 
minimization measures would be addressed at the site-specific level. Site-specific surveys and a 
150-foot avoidance buffer would be required if deemed necessary by the agency official during 
project implementation. 


Graham’s catseye, Barneby’s catseye, Goodrich’s blazingstar, Goodrich’s columbine, and 
Uinta greenthread Determination (Proposed Action) 


Implementation of the Proposed Action may affect individuals, but is not likely to contribute to 
the need for listing for any of the five species. 
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Rationale for Graham’s catseye, Barneby’s catseye, Goodrich’s blazingstar, Goodrich’s 
columbine, and Uinta greenthread Determination (Proposed Action) 


Because additional habitats for Graham’s catseye, Barneby’s catseye, Goodrich’s blazingstar, 
Goodrich’s columbine, and Uinta greenthread exist beyond the project area, and because site-
specific avoidance and minimization measures, where required by the AO, would further reduce 
direct or indirect impacts to individuals and habitats, project-related activities are not likely to 
contribute to the need for federal listing of these species. 


4.12.1.1.2.4 White-tailed Prairie Dog 
Development under the Proposed Action would have adverse impacts on white-tailed prairie 
dogs in the project area. The potential impacts would include a direct loss of habitat; an 
increased risk of direct mortality from shooting and vehicle strikes; and the decreased 
availability of certain habitats through habitat fragmentation, and habitat modification, and 
displacement (due to increased noise and human presence). Habitat loss would be considered a 
long-term direct adverse impact because prairie dogs would be unable to access or use the land 
throughout the life of the project. The discontinuous nature of the habitat loss would also 
contribute to habitat fragmentation—an indirect long-term adverse impact. 


Approximately 15,661 acres of white-tailed prairie dog habitat have been identified within the 
northeast portion of the project area. Surface-disturbing activities associated with the Proposed 
Action (e.g., the construction of well pads, pipelines, and access roads) would result in the loss 
of approximately 481 discontinuous acres of prairie dog habitat in the project area, or 3.1% of 
the habitat identified within the project area. Table 4-111 provides a comparison of the number 
of white-tailed prairie dog habitat acres directly impacted by each alternative. However, 
applicant-committed interim and post-construction reclamation and restoration measures would 
also help to minimize adverse impacts to this species. 


Table 4-111. Surface Disturbance of Prairie Dog Habitat in the Project Area under Each 


Alternative 


 Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Acres Disturbed 481 224 982 337 176 147 
Percentage Disturbed 3.1% 1.4% 6.3% 2.2% 1.1% 0.9% 
 


In addition to habitat loss, the Proposed Action would increase the risk of direct mortality of 
white-tailed prairie dogs. Expanded roadway systems would increase long-term traffic and 
visitation in the project area, potentially leading to increased vehicle-related fatalities and 
recreational prairie dog shooting. Project infrastructure could also lead to increased predation by 
raptors perching on tanks or other facilities. However, applicant-committed BMPs for the site-
specific use of centralized water and condensate tank facilities would reduce this effect where 
tanks were located further from occupied habitat. 
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Prairie dogs have been known to tolerate human presence and adapt to disturbed sites. Once 
short-term construction activities are complete, prairie dogs in the project area may potentially 
adapt to the long-term presence of established wells and roads, and make use of nearby areas that 
have adequate low or regenerating vegetation cover for new colony locations. 


White-tailed Prairie Dog Determination (Proposed Action) 


Implementation of the Proposed Action may affect individuals, but is not likely to contribute to 
the need to become listed. 


Rationale for White-tailed Prairie Dog Determination (Proposed Action) 


Based on this analysis, the Proposed Action would result in direct adverse impacts to fewer than 
500 acres (or approximately 3%) of the white-tailed prairie dog habitat available in the project 
area. White-tailed prairie dogs are found across the western half of Wyoming, western Colorado, 
the eastern portion of Utah, and a small portion of southern Montana. The largest remaining 
complexes or groups, occupying more than 5,000 acres each, are primarily found in 
Wyoming. Because of this relatively small level of impact to a species with large habitat areas 
beyond the project area, the BLM has determined that the Proposed Action would not contribute 
to the need for federal listing of white-tailed prairie dogs.  


4.12.1.1.2.5 Big Free-tailed Bat 
Approximately 3,969 acres of potential big free-tailed bat roosting and 129,279 acres of potential 
foraging habitat have been identified in the project area. Table 4-112 provides a comparison of 
the number acres of potential big free-tailed bat roosting and foraging habitat directly impacted 
by each alternative. 


Table 4-112. Surface Disturbance of Big Free-tailed Bat Potential Habitat in the Project 


Area Under Each Alternative 


 Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced)  


Alternative 
C 


(Full)  


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional)  


Alternative 
F 


(Agency 
Preferred) 


Roosting Habitat 


Acres disturbed 156 119 163 31 46 107 
Percentage disturbed 3.9% 3.0% 4.1% 0.8% 1.2% 2.7% 


Foraging Habitat 


Acres disturbed 5,445 3,958 6,794 1,541 1,535 2,366 
Percentage disturbed 4.2% 3.1% 5.3% 1.2% 1.2% 1.8% 
 


Development of the Proposed Action could have adverse impacts on big free-tailed bats in the 
project area. The potential adverse impacts would include a direct loss of both roosting and 
foraging habitat; the decreased availability of certain habitats through displacement (due to 
increased noise, human presence, and surface-disturbing activities), habitat fragmentation, and 
habitat modification. Direct effects would also include decreased productivity due to loss of 
roosting habitat and displacement.  
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Indirect effects include light pollution from night-time flood lighting. Light pollution has shown 
to disrupt the natural roost emergence timing, predator avoidance strategies, and foraging 
patterns of bats (Navara and Nelson 2007; Briggs 2004). 


Section 4.16.1.1.6 describes both direct and indirect effects of the proposed evaporative facilities 
on all bat species, including the big free-tailed bat. Impacts include potential long-term health 
effects due to the ingestion of high doses of salt, surfactant, and other chemicals with the 
potential to be found in the evaporation pond and through the bioaccumulation of these 
chemicals from certain aquatic insect species able to emerge from hypersaline water. As noted in 
Section 4.16.1.1.6, deterrent systems typically used at evaporation ponds designed to deter bird 
species are often ineffective for bats. 


Big Free-tailed Bat Determination (Proposed Action) 


Implementation of the Proposed Action may affect individuals, but is not likely to contribute to 
the need to become listed. 


Rationale for Big Free-tailed Bat Determination (Proposed Action) 


Although the Proposed Action could potentially result in direct and indirect adverse impacts to 
big free-tailed bats, the probability of impact to the species as a whole is very low based on the 
percentage of potential roosting and foraging habitats of this wide-ranging bat that would be 
disturbed during the life of the project. The big free-tailed bat ranges throughout the southwest 
United States, as well as into Central and South America. Based on this analysis, the BLM has 
determined that the Proposed Action would not likely result in the need for federal listing.  


4.12.1.1.2.6 Spotted Bat 
Approximately 3,969 acres of potential spotted bat roosting and 192,832 acres of potential 
foraging habitat have been identified in the project area. Table 4-113 provides a comparison of 
the number acres of spotted bat potential roosting and foraging habitat directly impacted by each 
alternative. 


Table 4-113. Surface Disturbance of Spotted Bat Potential Habitat in the Project Area 


under Each Alternative 


 Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced)  


Alternative 
C 


(Full)  


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional)  


Alternative 
F 


(Agency 
Preferred) 


Roosting Habitat 


Acres disturbed 156 119 163 31 46 107 
Percentage disturbed 3.9% 3.0% 4.1% 0.8% 1.2% 2.7% 


Foraging Habitat 


Acres disturbed 7,066 5,302 9,383 1,933 1,792 3,468 
Percentage disturbed 3.7% 2.7% 4.9% 1.0% 0.9% 1.8% 


Both direct and indirect impacts to spotted bats would be of the same nature as those described 
above for the big free-tailed bat, and would affect approximately the same acreage of potential 
habitat. 
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Spotted Bat Determination (Proposed Action) 


Implementation of the Proposed Action may affect individuals, but is not likely to contribute to 
the need to become listed. 


Rationale for Spotted Bat Determination (Proposed Action) 


While the Proposed Action could potentially result in direct and indirect adverse impacts to 
spotted bats, the probability is relatively low based on the percentage of potential roosting and 
foraging habitats of these wide-ranging bats that would be disturbed during the life of the project. 
Based on this analysis and applicant-committed mitigation measures, the BLM has determined 
that the Proposed Action would not likely result in the need for federal listing.  


4.12.1.1.2.7 Burrowing Owl 
Development of the Proposed Action would have both direct and indirect adverse impacts on 
burrowing owls in the project area. The adverse impacts would include a direct loss of nesting 
and foraging habitat; an increased risk of vehicle-related mortality; increased displacement due 
to increased noise and human presence; increased habitat fragmentation and habitat 
modification; and an increase of non-native plants.  


Under the Proposed Action, 107 acres (7.0%) of surface disturbance would occur within 0.5 mile 
of a known burrowing owl nest. Table 4-114 provides a comparison of the number acres located 
within 0.5 mile of a known burrowing owl nest that would be directly impacted by each 
alternative. 


Table 4-114. Surface Disturbance within 0.5 Mile of Burrowing Owl Nests under Each 


Alternative 


 Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Acres disturbed 107 0 63 14 2 8 
Percentage disturbed 7.0% 0.0% 4.1% 0.9% 0.1% 0.5% 


Because burrowing owl nesting sites are so closely correlated with prairie dog towns, any direct 
habitat loss in existing or potential prairie dog habitats would negatively affect nesting 
burrowing owls in the project area. Individual burrowing owls have moderate to high site fidelity 
to general breeding areas, prairie dog colonies, and even to particular nest burrows (Klute et al. 
2003). Burrow and nest sites are reused at a higher rate if the bird has reproduced successfully 
during the previous year (Haug et al. 1993). Surface disturbing activities associated with the 
Proposed Action (e.g., the construction of well pads, pipelines, and access roads) would result in 
the loss of approximately 481 acres of prairie dog/burrowing owl nesting habitat in the project 
area (Table 4-111). The Proposed Action would result in greater impacts to the burrowing owl 
than would occur under the No Action Alternative. Compared to the No Action Alternative, 
development under the Proposed Action would result in the disturbance of 93 more acres of the 
burrowing owl's nesting and foraging habitat. 
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Habitat loss is considered a long-term direct adverse impact because burrowing owls would be 
unable to access or use the land throughout the life of the project. The discontinuous nature of 
the habitat loss would also contribute to habitat fragmentation—a long-term indirect adverse 
impact. In addition to habitat losses, the Proposed Action would increase the risk of direct 
mortality of burrowing owls if mitigation was not implemented. Expanded roadway systems 
would increase traffic and human visitation in the project area over the long-term, potentially 
leading to increased vehicle strikes. Burrowing owls are often observed hunting and flying along 
roads. 


Implementation of the Proposed Action could also alter potential burrowing owl habitat, making 
it less suitable for the establishment of future nests. As traffic volumes and project-related 
activities increase with increased construction, adjacent habitats may be avoided due to human 
presence, noise, and the potential influx of invasive weeds. Habitat quality can be reduced by the 
introduction of invasive weeds, which may reduce the amount of native perennials and bare 
ground in an area, decreasing forage quality and visibility from burrow entrances. 


Burrowing owls are known to tolerate human presence and adapt to disturbed sites to some 
degree (Dechant et al. 1999). Once short-term construction activities are complete, burrowing 
owls in the project area would likely adapt to the long-term presence of established wells and 
roads, following prairie dogs into nearby areas of scraped, bare ground. 


Applicant-committed measures and BMPs would minimize adverse impacts to burrowing owls, 
especially during the breeding season. Vernal RMP BMPs requires a 0.5-mile construction buffer 
around active raptor nest sites during the breeding season (see Section 2.2.9 and Table 2-1 for 
applicant-committed measures and BMPs pertaining to burrowing owls). This measure reduces 
the risk of direct mortality during the breeding season. 


Burrowing Owl Determination (Proposed Action) 


Implementation of the Proposed Action may affect individuals, but is not likely to contribute to 
the need to become listed. 


Rationale for Burrowing Owl Determination (Proposed Action) 


Although 481 acres of burrowing owl habitat would be directly impacted by the Proposed 
Action, this constitutes a small percentage of suitable habitat available throughout the range for 
this species. Applicant-committed measures and conservation measures would minimize direct 
impacts to suitable habitat and eliminate direct impacts to individual birds during the nesting 
season. 


4.12.1.1.2.8 Ferruginous Hawk 
Potential adverse impacts to this species under the Proposed Action would include both short-
term construction disturbance and long-term surface disturbance. Ferruginous hawks are 
particularly sensitive to human disturbance during incubation and brooding, so impacts 
surrounding their nest localities would be of special concern, as disturbance during construction, 
drilling, or completion activities would increase the risk of nest/brood abandonment by adult 
hawks, leading to the loss of eggs or young during the breeding season. 
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Under the Proposed Action, surface disturbance would occur within 0.5 mile of known 
ferruginous hawk nest sites; 585 acres (4.2%) of this buffer around ferruginous hawk nesting 
areas would be directly impacted under the Proposed Action (Table 4-115). Because of the 
documented sensitivity of ferruginous hawks to human activity (Parrish et al. 2002;  UDWR 
2003b), project development and operation within 0.5 mile of nest sites would decrease habitat 
suitability and reduce or preclude use of these nest sites during the life of the project. 


Table 4-115. Surface Disturbance of Ferruginous Hawk Nest Buffer and Potential 


Foraging Habitat under Each Alternative 


 Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


0.5-mile Nest Buffer  


Acres disturbed 585 515 677 172 184 258 
Percentage disturbed 4.2% 3.7% 4.9% 1.2% 1.3% 1.8% 


Potential Foraging Habitat  


Acres disturbed 5,958 4,329 7,534 1,701 1,679 2,628 
Percentage disturbed 4.1% 3.0% 5.1% 1.2% 1.2% 1.8% 


In addition to impacting nesting habitat, project activities would also potentially impact suitable 
ferruginous hawk foraging habitat. Approximately 146,294 acres of potential foraging habitat 
has been identified in the project area (see Section 3.12.2.2.5). Under the Proposed Action, 
surface disturbance would directly impact 5,958 acres (4.1%) of ferruginous hawk foraging 
habitat. The Proposed Action would result in greater adverse impacts to the ferruginous hawk 
than would occur under the No Action Alternative. Compared to the No Action Alternative, 
development under the Proposed Action would result in the disturbance of 413 more acres of the 
ferruginous hawk's nest buffers and 4,257 more acres of the hawk's potential foraging habitat. 
Not only would surface disturbance directly affect the amount of land available for foraging, but 
it would fragment and otherwise adversely impact prey populations such as small mammals, 
songbirds, and reptiles. The reduction of prey base has been identified by natural resource 
agencies as a primary cause of ferruginous hawk population decline (Parrish et al. 2002; UDWR 
2003b). 


Other adverse impacts of proposed project activities include reduced nesting success from the 
removal of potential nesting trees, and increased risk of direct mortality due to impacts with 
vehicles on roads (while feeding on carrion). 


In summary, although specific nest protection measures (e.g., moving wells out of line of sight 
from the nest, and noise-reduction measures) would be applied as applicant-committed measures, 
increased well development in the project area could reduce ferruginous hawk nesting attempts 
and nesting success.  


Applicant-committed measures and BMPs would minimize adverse impacts to ferruginous 
hawks, especially during the breeding season. Vernal RMP BMPs requires a 0.5-mile 
construction buffer around active raptor nest sites during the breeding season (see Section 2.2.9.6 
and Table 2-1 for applicant-committed BMPs pertaining to ferruginous hawks). This measure 
reduces the risk of direct mortality during the breeding season. 
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Ferruginous Hawk Determination (Proposed Action) 


Implementation of the Proposed Action may affect individuals, but is not likely to contribute to 
the need to become listed. 


Rationale for Ferruginous Hawk Determination (Proposed Action) 


Although 5,958 acres of foraging habitat and 585 acres of nesting habitat would be directly 
impacted by the Proposed Action, potentially impacting the local population of ferruginous 
hawks through displacement and habitat loss or degradation, this constitutes a small percentage 
of suitable habitat available throughout the range for this species. Applicant-committed measures 
and conservation measures would minimize direct impacts to suitable habitat and eliminate direct 
impacts to individual birds during the nesting season.  


4.12.1.1.2.9 Bald Eagle 
No bald eagle nest sites are known to occur within the project region. Consequently, no direct 
impacts to nesting bald eagles would be anticipated from the proposed project. Impacts to 
wintering bald eagles would include the long-term surface disturbance, habitat fragmentation, 
and human disturbance of approximately 91 acres of known winter roosting habitat within 0.5 
mile of known winter roosting areas. This is approximately 2.2% of the known bald eagle winter 
roosting habitat in the project area that would be affected by surface disturbance (Table 4-116). 
In addition, approximately 11 acres (or 0.9%) of all potential roosting habitat (riparian) in the 
project area would be directly impacted. The Proposed Action would result in the disturbance of 
41 more acres around roosting sites, six more acres of potential roosting habitat, and 325 more 
miles of road than the No Action Alternative. Table 4-116 provides a comparison of the number 
acres of bald eagle habitat directly impacted by each alternative. 


Table 4-116. Surface Disturbance within 0.5 Mile of Known Bald Eagle Roosting Sites, 


Surface Disturbance of Potential (Riparian) Roosting Habitat, and Total Length of New 


Roads in the Project Area under Each Alternative 


 Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


0.5-mile Roost Site Buffer 
Acres disturbed 91 63 68 50 24 0 
Percentage disturbed 2.2% 1.5% 1.6% 1.2% 0.6% 0.0% 


Potential (Riparian) Roosting Habitat 
Acres disturbed 11 0 4 0 0 0 
Percentage disturbed 0.9% 0.0% 0.3% 0.0% 0.0% 0.0% 


Roads 
Miles of new roads 325 274 526 72 106 198 
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Human disturbance of bald eagles' winter roosting habitat may cause avoidance and temporary 
displacement from these areas. Because bald eagles will feed on roadside carrion (particularly 
during winter), the risk of being struck by a vehicle would increase under the Proposed Action 
due to increased traffic levels and a 325-mile expansion of the road network. An increased road 
network and enhanced public access would also increase the risk of bald eagles being illegally 
shot. 


The Proposed Action would result in the disturbance of 41 more acres around roosting sites, six 
more acres of potential roosting habitat, and 325 more miles of road than the No Action 
Alternative. 


Bald Eagle Determination (Proposed Action) 


Implementation of the Proposed Action may affect individuals, but is not likely to contribute to 
the need to become listed. 


Rationale for Bald Eagle Determination (Proposed Action) 


Although 91 acres of bald eagle winter roosting habitat within 0.5 mile of known winter roosting 
areas and 11 acres of potential winter roosting habitat would be directly impacted by the 
Proposed Action, this constitutes a small percentage of suitable habitat available throughout the 
range for this species. Applicant-committed measures and conservation measures would 
minimize direct impacts to suitable habitat and eliminate direct impacts to individual birds 
during the nesting season.  


4.12.1.1.2.10 Golden Eagle 
Short- and long-term direct and indirect impacts of the Proposed Action on golden eagles are 
identical to those described in Section 4.12.1.1.3.1, Raptors, below. All applicant-committed 
measures will be followed as stated in Section 2.2.9.6.  


As stated in Section 3.12.3.1.1, a total of 30 golden eagle nests have been identified in the project 
area, encompassing 11,690 acres of land within 0.5 mile of a known nest. Compared to the No 
Action Alternative, development under the Proposed Action would result in the disturbance of 
557 acres of land within 0.5 mile of known golden eagle nests; the No Action Alternative would 
impact 141 acres of nest buffer area. Table 4-117 below displays the number of acres of surface 
disturbance within 0.5 mile of nests.  


Table 4-117. Acres Disturbed within 0.5 Mile of Golden Eagle Nests for Each Alternative 


 Alternative 
A 


(Proposed 
Action)  


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full)  


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Half-mile buffer acreage 557 507 558 141 204 224 
 


Temporal and spatial buffers apply to these nests, and will be prescribed during site-specific 
surveys. The activity of each nest will also be determined during site-specific surveys. The 
disturbance of nests and buffer areas is negligible due to applicant-committed measures and 
BMPs. 
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Golden Eagle Determination (Proposed Action) 


Implementation of the Proposed Action is not likely to contribute to the need to become listed. 


Rationale for Golden Eagle Determination (Proposed Action) 


Although 557 acres surface disturbance within 0.5 mile of known golden eagle nests would be 
directly impacted by the Proposed Action, this constitutes a small percentage of suitable habitat 
available throughout the range for this species. Applicant-committed measures and conservation 
measures would minimize direct impacts to suitable habitat and eliminate direct impacts to 
individual birds during the nesting season. 


4.12.1.1.2.11 Short-eared Owl 
Direct, adverse impacts to short-eared owls under the Proposed Action would primarily include 
loss of nesting and foraging habitat. However, no short-eared owl nests were located during 
surveys (by the UDWR, the BLM, and SWCA in spring 2006) of the project area. In addition, 
the owl is an infrequent nester in Utah, and is typically found nesting only in the northwest part 
of the state (UDWR 2007).  


As stated in Section 3.12.2.2.8, approximately 146,294 acres of potential habitat exists for short-
eared owls in the project area. Under the Proposed Action, approximately 5,958 acres (4.1%) of 
surface disturbance would directly impact potential short-eared owl habitat. The Proposed Action 
would result in greater adverse impacts to the short-eared owl than would occur under the No 
Action Alternative. Compared to the No Action Alternative, development under the Proposed 
Action would result in the disturbance of 4,257 more acres of short-eared owl habitat. Table 
4-118 provides a comparison of the acres of potential habitat directly impacted by each 
alternative. 


Table 4-118. Surface Disturbance of Short-eared Owl Potential Habitat under Each 


Alternative 


 Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative  
D 


(No Action)  


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Acres disturbed 5,958 4,329 7,534 1,701 1,679 2,178 
Percentage disturbed 4.1% 3.0% 5.1% 1.2% 1.1% 1.8% 
 


In order to reduce impacts to breeding short-eared owls, Gasco has committed to conducting 
presence/absence surveys within areas of suitable breeding habitat and, as applicable, would 
implement seasonal and spatial constraints as identified in Section 2.2.9. Implementation of this 
measure would reduce the risk of project-related mortality during the breeding season. 


Short-eared Owl Determination (Proposed Action) 


Implementation of the Proposed Action may impact individuals, but is not likely to contribute 
to the need to become listed. 
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Rationale for Short-eared Owl Determination (Proposed Action) 


Although 5,958 acres surface disturbance of potential short-eared owl habitat would be directly 
impacted by the Proposed Action, this constitutes a small percentage of such habitats available 
throughout the range for this species. Applicant-committed measures and conservation measures 
would minimize direct impacts to suitable habitat and eliminate direct impacts to individual birds 
during the nesting season. 


4.12.1.1.2.12 Lewis' Woodpecker 
Lewis' woodpecker occurs in pine forests, riparian areas, and pinyon-juniper woodlands. 
Breeding by this species has been observed in Ouray and Uintah counties and along Pariette 
Wash (Kingery 1998; UDWR 2007) and is uncommon along the Green River. Direct impacts to 
Lewis' woodpecker include the loss of nesting, foraging, and wintering habitat, which leads to 
the displacement of individuals, and possibly to reduced productivity. Indirect impacts include 
habitat fragmentation. 


Approximately 41,529 acres of Lewis' woodpecker habitat (nesting, foraging, and wintering) 
occurs in the project area. A total of 1,174 (2.8%) acres of Lewis' woodpecker habitat would be 
directly impacted by the Proposed Action. The Proposed Action would result in greater impacts 
to Lewis' woodpecker than would occur under the No Action Alternative. Compared to the No 
Action Alternative, development under the Proposed Action would result in the disturbance of 
887 more acres of Lewis' woodpecker habitat. Table 4-119 below displays the acres of habitat 
disturbed for each alternative. 


Table 4-119. Surface Disturbance of Lewis' Woodpecker Potential Habitat under Each 


Alternative 


 Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Acres disturbed 1,174 996 1,740 287 134 706 
Percentage disturbed 2.8% 2.4% 4.2% 0.7% 0.3% 1.7% 
 


In order to reduce impacts Lewis' woodpeckers during breeding, presence/absence surveys 
within areas of suitable breeding habitat would be conducted during the breeding season, and 
seasonal and spatial buffers would be applied. Implementation of this measure would reduce the 
risk of project-related mortality during the breeding season. 


Lewis' Woodpecker Determination (Proposed Action) 


Implementation of the Proposed Action may impact individuals, but is not likely to contribute 
to the need to become listed. 
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Rationale for Lewis' Woodpecker Determination (Proposed Action) 


Although 1,174 acres of surface disturbance of potential Lewis' woodpecker habitat would be 
directly impacted by the Proposed Action, this constitutes a small percentage of such habitats 
available both within the project area and throughout the range for this species. Applicant-
committed measures and conservation measures would minimize direct impacts to suitable 
habitat, and eliminate direct impacts to individual birds during the nesting season.  


4.12.1.1.2.13 Mountain Plover 
In Utah, the mountain plover is known to breed only on Myton Bench in Duchesne County 
(UDWR 2011). The primary direct impact of the Proposed Action would be the loss of breeding 
habitat as mountain plovers have been shown to exhibit very specific habitat requirements for 
breeding. The species is known to breed in open habitats, including along roadsides and oil or 
gas well pads; therefore, direct impacts of the project could include vehicle mortality of adults 
and young near roads (Manning and White 2001). Indirect impacts would include the further 
fragmentation of breeding habitat.  


Approximately 22,500 acres of known mountain plover breeding habitat have been identified 
within the project area. Under the Proposed Action, approximately 720 (3.2%) acres would be 
directly impacted. Compared to the No Action Alternative, development under the Proposed 
Action would result in approximately 221 more acres of disturbance in mountain plover breeding 
habitat. Table 4-120 provides a detailed breakdown of acreages affected under each alternative.  


Table 4-120. Surface Disturbance of Mountain Plover Known Breeding Habitat under 


Each Alternative 


  Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Acres disturbed 720 487 1,326 499 284 236 
Percentage disturbed 3.2% 2.2% 5.8% 2.2% 1.2% 1.0% 


To limit impacts to mountain plover species, construction would take place outside of the 
breeding season (May 1–June 15) so as to minimize disturbance to birds that may be breeding 
(BLM 2008c). 


Mountain Plover Determination (Proposed Action) 


Implementation of the Proposed Action may impact individuals, but is not likely to contribute 
to the need to become listed. 


Rationale for Mountain Plover (Proposed Action) 


Although 720 acres of surface disturbance of potential mountain plover habitat would be directly 
impacted by the Proposed Action, this constitutes a small percentage of such habitats available 
both within the project area and throughout the range for this species. Applicant-committed 
measures and conservation measures would minimize direct impacts to suitable habitat, and 
eliminate direct impacts to individual birds during the nesting season.  
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4.12.1.1.2.14 Sensitive Fish Species 
The roundtail chub, bluehead sucker, and flannelmouth sucker are listed by the State of Utah and 
the BLM as sensitive species. All of these fish are Colorado River system endemics, and would 
be negatively affected by the Proposed Action's impacts to the Green River. Impacts to these 
three species under the Proposed Action would be the same as the impacts to federally listed 
Colorado River fish, as described in Section 4.12.1.1.1.11. 


Colorado River Sensitive Fish Determinations (Proposed Action) 


The Proposed Action may impact individuals, but is not likely to contribute to the need to 
become listed. 


Colorado River Sensitive Fish Determination Rational (Proposed Action) 


1)  Green River depletions:  
Due to the cumulative impacts of incrementally small water depletions in the Colorado River 
basin, the Proposed Action's water usage may affect all of the Colorado River sensitive fish 
considered. However, the Proposed Action would constitute no more than a 0.005% 
incremental depletion to low flow conditions (as described in Section 4.12.1.1.1.11), and is 
therefore unlikely to contribute to the need for federal listing. 


2) Risk of spills from wells and pipelines in the Green River floodplain:  
The Proposed Action may affect these fish, due to increased risk of condensate spill within 
Green River floodplain or tributaries, but is unlikely to lead to their federal listing because of 
the low risk of a spill exceeding toxic concentrations in the Green River due to applicant-
committed spill prevention measures including pipeline burial under stream crossings and the 
use of shut-of valves. In addition, applicant-committed BMPs for the site-specific use of 
buried pipelines and centralized water and condensate tank facilities would reduce the risk of 
spills from tanks and pipelines. 


3)  Sedimentation:  
The Proposed Action may affect Colorado River fish, due to slight increase in sedimentation 
and sediments containing selenium and boron, but is unlikely to lead to the listing of these 
fish because of the minimal (0.03%) increase in the sediment load of the Green River (see 
Table 4-131 in Section 4.15.1.1.2.2). 


4.12.1.1.3 OTHER SPECIAL STATUS SPECIES RETAINED FOR ANALYSIS 


4.12.1.1.3.1 Raptors 
The Proposed Action would result in direct adverse long-term impacts to breeding, nesting, and 
wintering raptors. The level of these impacts would depend on the location of the proposed wells 
and access roads relative to occupied territories, active or inactive nest sites, wintering areas, and 
foraging areas. Well development or road construction in proximity to an active nest during the 
breeding season would likely result in nest abandonment (a direct adverse effect) and mortality 
of young (an indirect, adverse effect). Nearby roads and well pads would prevent a nest from 
being used in the future, because many species of raptors alternate between nest sites within a 
breeding territory and tend to avoid nest sites near disturbances (Richardson and Miller 1997; 
Kruger 2002). Raptors in the project area are generally wide ranging and use a variety of habitat 
types for breeding, nesting, and foraging. Because of the diversity of habitats used, and raptors' 
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sensitivity to nesting disturbances, impacts to raptors are analyzed according to the amount of 
projected disturbance with the potential to disturb known nest sites under each alternative. 
Surface disturbance within occupied territory and foraging areas would be directly related to the 
amount of surface disturbance under each alternative (as discussed throughout this chapter), and 
could reduce the prey base, cause displacement to other areas, and increase the risk of roadway 
mortality.  


BMPs generally require a 0.25 to 0.5-mile construction buffer around active nest sites from 
courtship through fledging, with the assumption that this buffer would allow space for even the 
more sensitive raptor species (such as ferruginous hawks; Parrish et al. 2002) to remain 
undisturbed. Specific timing and distance stipulations are listed in Table 4-121 below, and are 
consistent with both the Vernal FO RMP’s Best Management Practices for Raptors and Their 


Associated Habitats in Utah (BLM 2008b). Active nests are defined by the BLM Vernal FO as 
nests that are in use or have been used in the most recent 2 years; however, some raptors will 
refurbish a nest that has been out of use for more than 2 years if it is in a preferred location. If we 
assume that a 0.5-mile buffer constitutes a defined area around a single nest, then the sum of 
these buffered nesting areas totals 37,900 acres across the project area. Under the Proposed 
Action, 1,745 acres (4.6%) of this buffered nesting area would be directly impacted (Table 
4-122). This is more than 4 times more disturbance in buffered raptor nesting areas than under 
the No Action Alternative, where 417 acres (1.1%) of buffered raptor nesting area would be 
directly converted to well pads and roads (see Table 4-122). 


Table 4-121. Raptor Nest Buffers and Timing Constraints 


Species Distance from Active Nest Timing Constraints 
American Kestrel --1 Apr 1–Aug 15 
Burrowing Owl 0.25 mile Mar 1–Aug31 
Cooper's Hawk 0.5 mile Mar 15–Aug 31 
Great Horned Owl 0.25 mile Feb 1–Sep 31 
Long-eared Owl 0.25 mile Feb 1–Aug 15 
Merlin 0.5 mile Apr 1–Aug 31 
MSO 0.5 mile Mar 1– Aug 31 
Northern Goshawk 0.5 mile Jan 1–Aug 15 
Northern Harrier 0.5 mile Apr 1–Aug 15 
Osprey 0.5 mile Apr 1–Aug 31 
Peregrine Falcon 0.25 mile Feb 1 – Aug 31 
Prairie Falcon 0.25 mile Apr 1–Aug 31 
Red-tailed Hawk 0.5 mile Mar 15–Aug 15 
Sharp-shinned Hawk 0.5 mile Mar 15–Aug 31 
Short-eared Owl 0.25 mile Mar 1–Aug 1 
Swainson's Hawk 0.5 mile Mar 1–Aug 31 
Turkey Vulture 0.5 mile May 1–Aug 15 
1 Due to apparent high population densities and ability to adapt to human activity, a spatial buffer is not currently considered 
necessary for maintenance of American kestrel populations. Actions resulting in direct mortality of individual birds or taking of 
known nest sites are unlawful. 
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Table 4-122. Surface Disturbance and New Roads within 0.5-mile Radius of Raptor Nest 


Sites under Each Alternative 


 Alternative 
A 


(Proposed 
Action)  


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action)  


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Acres (and percentage) 
disturbed 


1,745 
(4.6%) 


1,348 
(3.6%) 


1,711 
(4.5%) 


417 
 (1.1%) 


489  
(1.3%) 


779 
(2.1%) 


Miles of new roads 93 68 90 15 27 44 
 


All well locations and access roads would be sited as far from active raptor nests as possible to a 
minimum of 0.25 mile, according to the spatial buffers listed in Table 4-121. Work locations and 
access roads would be topographically concealed from nests as feasible. Compliance with these 
restrictions is important even for inactive nests because not all raptor pairs breed every year or 
consistently reuse the same nest within a nesting territory. Many individual raptor nests left 
unused for a number of years are eventually reoccupied. 


With a marked increase in roads in the project area, as under the Proposed Action (325 miles of 
new roads, a 58% increase over current conditions), increased risk of vehicle-collision fatalities 
with raptors would be an adverse indirect impact. Raptors that are scavengers are at increased 
risk of vehicle impact as they forage on road-killed carcasses. Additionally, several species of 
owl, including short-eared, great-horned, and barn, often hunt near roads at approximately the 
same height as automobile windshields (Jacobson 2005). Depending on the species of raptor and 
vehicle speeds, the impacts of proposed roads will vary. 


A marked increase in roads in the project area would also result in increased potential for illegal 
shooting of raptors (an indirect adverse effect) given the increased level of public access that 
additional project roads would provide. There are currently 133 miles of roads in buffered raptor 
nesting areas. Under the Proposed Action, 93 miles of new roads (a 70% increase over current 
conditions) would be built within a 0.5-mile radius of buffered raptor nesting areas. This represents 
approximately 6 times more new roads in buffered raptor nesting areas than are in the No Action 
Alternative (15 miles of new roads, a 12% increase over current conditions; see Table 4-122).  


Raptor Determination (Proposed Action) 


Implementation of the Proposed Action may impact individuals, but is not likely to contribute 
to the need to become listed. 


Rationale for Raptor Determination (Proposed Action) 


While the Proposed Action could potentially result in direct and indirect adverse impacts to 
raptor buffered nesting habitat, the probability is relatively low based on the percentage of 
habitat that could be disturbed during the life of the project. Based on this analysis, BLM 
stipulations, and applicant-committed measures, the BLM has determined that the Proposed 
Action would not likely contribute to the need for federal listing. 
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4.12.1.1.3.2 Migratory Birds 
Under the Proposed Action direct adverse impacts to migratory birds would come from the 
conversion of land within various birds' habitats to well pads, roads, and evaporative facilities. Loss 
of habitat would include reduced forage, cover, perches, and nesting areas for birds. A total of 
approximately 7,583 acres (4%) of land within migratory bird habitat would be directly impacted by 
the Proposed Action (Table 4-123). This is approximately 3.7 times more than under the No Action 
Alternative, where 2,053 acres (1%) of habitat would be converted (see Table 4-123). The majority 
of surface disturbance under the Proposed Action would be in scrub/shrub habitats (4,879 acres), and 
therefore migratory bird species associated with this habitat type would be most heavily affected (see 
Table 4-123). Surface disturbance in habitat types such as evergreen forest (926 acres), barren lands 
(657 acres), grasslands/herbaceous (591 acres), woody wetland and open water (326 acres), and 
disturbed and agricultural land (204 acres) would also occur under the Proposed Action. Under the 
Proposed Action, surface disturbance in these habitat types would be between 3.4 and 4.9 times more 
than under the No Action Alternative (see Table 4-123). 
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Table 4-123. Acres of Surface Disturbance (and Percentage of Habitat Type Disturbed) in Migratory Bird Species Habitat by 


Alternative 


SWReGAP 
Habitat Type 


Associated Migratory Bird Species Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Scrub/shrub 
119,091 acres 


Black-throated gray warbler1, 2, Brewer's sparrow2, 
loggerhead shrike2, mountain plover2, sage 
sparrow1, 2, Virginia's warbler1, 2, black-chinned 
hummingbird, black-throated sparrow, common 
raven, gray flycatcher, green-tailed towhee, horned 
lark, sage thrasher 


4,879 
 (4.10%) 


3,494 
 (2.93%) 


 


6,224 
 (5.23%) 


1,428 
 (1.20%) 


 


1,369 
(1.15%) 


2,165 
(1.8%) 


Evergreen 
forest  
30,430 acres 


Black-throated gray warbler1, 2, Brewer's sparrow2, 
broad-tailed hummingbird2, Virginia's warbler1, 2, 
black-chinned hummingbird, common raven, gray 
flycatcher 


926 
 (3.04%) 


821 
 (2.70%) 


 


1,332 
 (4.38%) 


190 
 (0.62%) 


 


304 
(1.00%) 


576 
(1.9%) 


Barren lands  
29,659 acres 


Common raven, horned lark 657 
 (2.22%) 


506 
 (1.71%) 


1,090 
 (3.68%) 


152 
 (0.51%) 


183 
(0.62%) 


397 
(1.3%) 


Grasslands/ 
herbaceous  
14,562 acres 


Brewer's sparrow2, loggerhead shrike2, mountain 
plover2, sage sparrow1, 2, common raven, gray 
flycatcher, green-tailed towhee, horned lark, sage 
thrasher, vesper sparrow, western kingbird 


591 
 (4.06%) 


523 
 (3.59%) 


 


730 
 (5.01%) 


134 
 (0.92%) 


 


210 
(1.44%) 


309 
(2.1%) 


Woody wetland 
and open water  
8,031 acres 


Brewer's sparrow2, broad-tailed hummingbird2, sage 
sparrow1, 2, loggerhead shrike2, black-chinned 
hummingbird, common raven, horned lark, yellow-
breasted chat, mallard, gadwall, cinnamon teal, 
pintail, Canada goose, heron, egret, sandpiper, 
black-necked stilt, white-faced ibis, American white 
pelican, sandhill crane 


321 
 (4.00%) 


213 
 (2.65%) 


351 
 (4.37%) 


94 
 (1.17%) 


 


65 
(0.81%) 


98 
(1.3%) 


Disturbed and 
agricultural 
land  
5,053 acres 


Broad-tailed hummingbird2, loggerhead shrike2, 
black-chinned hummingbird, common raven, horned 
lark, house finch, vesper sparrow, western kingbird, 
sandhill crane 


204 
(4.04%) 


128 
 (2.53%) 


252 
 (4.99%) 


55 
 (1.09%) 


 


43 
(0.85%) 


56 
(0.01%) 


Total 206,826 acres 7,583 
 (3.67%) 


5,685 
 (2.8%) 


9,979 
 (4.8%) 


2,053 
 (1%) 


2,174 
(1.05%) 


3,601 
(1.74%) 


1Birds of Conservation Concern species (see Section 3.12.3.2., Migratory Birds). 
2Partners in Flight species (see Section 3.12.3.2., Migratory Birds). 
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Impacts of Habitat Fragmentation on Migratory Birds  


GIS models were created to analyze the degree of habitat fragmentation under each alternative. 
Models were based on the BLM's best available GIS data for existing roads (not including the 
county transportation plan) within the project area. For migratory birds, the model used 
SWReGAP vegetation data. Only road effects were considered in the models. Individual well 
pads were considered to be endpoints for proposed roads. Pipelines were also assumed to have 
minimal effect on fragmentation because more than 99% of proposed pipelines (under all 
alternatives) run along roads and are therefore accounted for by analyzing road effects. 


The distribution of new roads was determined through the alternatives development process. 
Existing roads would be used under each alternative, and therefore the habitat fragmentation 
analysis considered the effects, on each wildlife species examined, of existing roads along with 
proposed new roads within the project area. Model runs involved habitat fragmentation 
calculations where habitat coverages were combined with well and road distribution coverages to 
determine fragment acreages by alternative and species. Although other birds use the habitats 
listed in Table 4-124, the migratory birds shown were selected for analysis because many of 
them are found on lists of sensitive species (noted in Table 4-123 and Table 4-124). The 
presence of roads can have many adverse effects on avian communities, including displacement, 
loss of habitat, and vehicle-related mortalities. Vehicles often hit and kill birds that are attracted 
to roadside vegetation, spilled grain, or dead animals (Forman and Alexander 1998). 


Fragmentation of migratory bird habitat was assessed by calculating the acreage and percentage 
of migratory bird habitat that would be impacted by vehicle traffic. Because numerous migratory 
bird species use various habitats in the project area, impacts were analyzed based on habitat 
types, which could then be extrapolated to specific bird species (see Table 4-124). The potential 
area of impact was assumed to be a 1,300-foot buffer along each side of all roads in potential 
migratory bird habitat in the project area. This buffer represents an average disturbance distance 
based on applicable literature (Clark and Karr 1979; Connelly et al. 2000; Crawford et al. 2004;  
UDWR 2002b). 


Table 4-124 shows acres of potential habitat in the project area for each bird species, the number 
of acres and the percentage of unfavorable habitat due to existing roads only, and the number of 
acres and the percentage of unfavorable habitat under the Proposed Action, No Action, and 
Alternatives B and C. Taking into account only existing roads, 121,111 acres (59%) of migratory 
bird habitat in the project area is unfavorable due to habitat fragmentation. Under the Proposed 
Action, 77% (162,307 acres) of the total migratory bird habitat in the project area would be 
unfavorable (a 34% increase over current conditions). Under the Proposed Action, there would 
be approximately 20% more unfavorable habitat than under the No Action Alternative where 
66% (135,768 acres) of migratory bird habitat in the project area would be unfavorable due to 
habitat fragmentation (a 12% increase over current conditions) (see Table 4-124). Migratory 
birds that use the scrub/shrub habitat type would be most heavily impacted as more than half the 
total habitat fragmentation would occur in this vegetation type under the Proposed Action and 
the No Action Alternatives; however, impacts would be less severe under the No Action 
Alternative because 14% less disturbance would occur in the scrub/shrub vegetation type. 
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Table 4-124. Habitat Fragmentation in Migratory Bird Species Habitat by Alternative (Percentage of Habitat Fragmented) 


Habitat Type 
by Acre 


Associated Migratory  
Bird Species 


Fragmentation 
from Existing 
Roads Only 


Alternative  
A 


(Proposed 
Action) 


Alternative 
B  


(Reduced) 


Alternative 
C  


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Scrub/shrub 
119,091 acres 


Black-throated gray warbler1, 2, 
Brewer's sparrow2, loggerhead 
shrike2, mountain plover2, sage 
sparrow1, 2, Virginia's warbler1, 2, 
black-chinned hummingbird, black-
throated sparrow, common raven, 
gray flycatcher, green-tailed towhee, 
horned lark, sage thrasher 


73,910  
(62%) 


96,234 
(81%) 


89,937 
(76%) 


113,571 
(95%) 


82,954 
(70%) 


83,838 
(70%) 


92,061 
(77%) 


Evergreen 
forest  
30,430 acres 


Black-throated gray warbler1, 2, 
Brewer's sparrow2, broad-tailed 
hummingbird2, Virginia's warbler1, 2, 
black-chinned hummingbird, common 
raven, gray flycatcher 


14,883 
 (49%) 


23,175 
 (76%) 


22,693 
 (75%) 


29,064 
 (96%) 


17,336 
 (57%) 


19,446 
(64%) 


22,290 
(73.25%) 


Barren lands  
29,659 acres 


Common raven, horned Lark 14,088 
 (47%) 


19,939 
 (67%) 


18,734 
 (63%) 


25,859 
 (87%) 


15,464 
 (52%) 


16,174 
(55%) 


18,734 
(63%) 


 
Grasslands/ 
herbaceous  
14,562 acres 


Brewer's sparrow2, loggerhead 
shrike2, mountain plover2, sage 
sparrow1, 2, common raven, gray 
flycatcher, green-tailed towhee, 
horned lark, sage thrasher, vesper 
sparrow, western kingbird 


9,357 
 (64%) 


12,329 
 (85%) 


12,184 
 (84%) 


13,838 
 (95%) 


10,345 
 (71%) 


11,284 
(77%) 


11,790 
(81%) 
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Table 4-124. Habitat Fragmentation in Migratory Bird Species Habitat by Alternative (Percentage of Habitat Fragmented) 


Habitat Type 
by Acre 


Associated Migratory  
Bird Species 


Fragmentation 
from Existing 
Roads Only 


Alternative  
A 


(Proposed 
Action) 


Alternative 
B  


(Reduced) 


Alternative 
C  


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Woody 
wetland and 
open water  
8,031 acres 


Brewer's sparrow2, broad-tailed 
hummingbird2, sage sparrow1, 2, 
loggerhead shrike2, black-chinned 
hummingbird, common raven, horned 
lark, yellow-breasted chat, mallard, 
Gadwall, Cinnamon Teal, pintail, 
Canada goose, heron, egret, 
sandpiper, black-necked stilt, white-
faced ibis, American white pelican, 
sandhill crane 


5,184 
 (65%) 


6,273 
 (78%) 


5,806 
 (72%) 


7,071 
 (88%) 


5,819 
 (72%) 


5,544 
(69%) 


5,926 
(74%) 


Disturbed and 
agricultural 
land  
5,053 acres 


Broad-tailed hummingbird2, 
loggerhead shrike2, black-chinned 
hummingbird, common raven, horned 
lark, house finch, vesper sparrow, 
western kingbird, sandhill crane 


3,689 
 (73%) 


4,358 
 (86%) 


4,423 
 (84%) 


4,686 
 (93%) 


3,850 
 (76%) 


3,837 
(76%) 


4,215 
(84%) 


Total 206,826 acres 121,111 
(59%) 


162,307 
(77%) 


153,777 
(74%) 


194,089 
(94%) 


135,768 
(66%) 


140,286 
(68%) 


155,017 
(75%) 


1Birds of Conservation Concern species (see Section 3.12.3.2. Migratory Birds). 
2Partners In Flight species (see Section 3.12.3.2., Migratory Birds). 
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Increased risk of bird mortality due to impacts with vehicles on access roads would be a potential 
long-term adverse impact to birds in the project area. In road mortality studies, birds have been 
found to be the most commonly killed group of animals; 60 million or more birds are killed each 
year on roads in the United States (Jacobson 2005). There are currently 524 miles of roads in 
migratory bird habitat in the project area. Approximately 325 miles of new roads (a 58% increase 
over current conditions) would be constructed in migratory bird habitat under the Proposed 
Action compared to 72 miles of new roads (a 13% increase over current conditions) under the No 
Action Alternative. Under the Proposed Action, there would be an estimated 6.7% maximum 
increase in traffic volume over current conditions (see Section 4.5, Table 4-75). 


The construction of new roads would also have indirect impacts associated with habitat 
fragmentation (discussed in detail in Section 4.16.1.1.7) and noise disturbances. Noise 
disturbance promotes avoidance behavior from migratory birds and has the potential to displace 
birds, thereby increasing bird density and competition for resources in other areas. Birds rely on 
song to defend territories and attract mates, and if traffic noise keeps them from hearing each 
other, they may move away from roads (Jacobson 2005). In addition, as roads alter the behavior 
of and fragment populations of large carnivores such as mountain lions (Section 4.16.1.1.2), 
birds can suffer increased predation from smaller carnivores such as skunks, foxes, and coyotes 
(Jacobson 2005). For the aforementioned reasons, habitat within 1,300 feet along the edges of 
proposed roads would lose functional value for the birds, or 162,307 acres under the Proposed 
Action. This buffer represents an average disturbance distance based on applicable literature 
(Clark and Karr 1979, Connelly et al. 2000, Crawford et al. 2004, UDWR 2002b). 


Migratory Birds Determination (Proposed Action) 


Implementation of the Proposed Action may impact individuals, but is not likely to contribute 
to the need to become listed. 


Rationale for Migratory Birds Determination (Proposed Action) 


None of the migratory birds considered are proposed for listing under the ESA or included on the 
BLM sensitive species list. Although impacts within the project area could adversely affect local 
populations or individuals, a relatively small percentage of each species' habitat within their 
entire range would be impacted by the Proposed Action. In addition, no more than 5% of each 
species' habitat within the project area would be directly impacted (Table 4-123) under the 
Proposed Action. Based on this analysis, the BLM has determined that the Proposed Action 
would not contribute to the need for federal listing of any of these migratory bird species. 


4.12.1.2 ALTERNATIVE B: REDUCED DEVELOPMENT 


4.12.1.2.1 FEDERALLY LISTED THREATENED, ENDANGERED, AND CANDIDATE SPECIES 


4.12.1.2.1.1 Impacts Common to Several Species 
These would be of the same nature as described for the Proposed Action (see Section 4.12.1.1). 


4.12.1.2.1.2 Clay Reed-mustard 
Impacts to clay reed-mustard under Alternative B would be the same as under the Proposed 
Action; no occupied or suitable clay reed-mustard habitat areas would be disturbed. 
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Clay Reed-mustard Determination (Alternative B) 


Implementation of Alternative B may affect, but is not likely to adversely affect the species. 


Rationale for Clay Reed-mustard Determination (Alternative B) 


The rationale for this determination under Alternative B is the same as described for the 
Proposed Action. 


4.12.1.2.1.3 Shrubby Reed-mustard 
Impacts to shrubby reed-mustard under Alternative B would be of the same nature as under the 
Proposed Action, but would directly affect 19 acres (1.3%) of the Badlands Cliff shrubby reed-
mustard habitat area (see Map 37). This is 8 fewer acres (0.5%) than the Proposed Action and 
approximately 19 more acres of disturbance than would occur under the No Action Alternative.  


This alternative would have fewer potential indirect impacts due to reduced road development in 
and adjacent to the Badlands Cliff shrubby reed-mustard habitat area. As shown above in Table 
4-100, 174 acres of the Badlands Cliff shrubby reed-mustard habitat area occur within 300 feet 
of existing and proposed roads. For the purposes of this analysis, this acreage would be at 
increased risk for the indirect impacts listed under the Proposed Action. This represents 66 
(61%) more acres than the No Action Alternative. 


Shrubby Reed-mustard Determination (Alternative B) 


Implementation of Alternative B may affect, and is likely to adversely affect the species. 


Rationale for Shrubby Reed-mustard Determination (Alternative B) 


The rationale for this determination under Alternative B is the same as described for the 
Proposed Action. However, the potential impacts to the species would be slightly less than those 
under the Proposed Action, as described above. 


4.12.1.2.1.4 Pariette Cactus 
Impacts to Pariette cactus under Alternative B would be of the same nature as under the 
Proposed Action, and would not directly impact potential Pariette cactus habitats (see Map 37). 
Under Alternative B, there would be no direct impacts to the 2009 Pariette cactus core 
conservation areas, which contain nesting and foraging habitat for the species’ insect pollinators 
(see Table 4-101). Potential indirect impacts to potential habitats from fugitive dust, invasive 
weeds, and increased access to habitat areas associated with road development would be the 
same as under the Proposed Action, and slightly less than would occur under the No Action 
alternative. Approximately 24 acres of the 2009 Pariette cactus core conservation areas occur 
within 300 feet of existing and proposed roads or other surface disturbances where there would 
be increased potential for indirect impacts. Applicant-committed conservation measures would 
minimize the likelihood of direct disturbance of the species if it is encountered outside of its 
potential habitat and within project development areas.  
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Determination for Pariette Cactus (Alternative B) 


Implementation of Alternative B may affect, but is not likely to adversely affect the species. 


Rationale for Pariette Cactus Determination (Alternative B) 


The rationale for this determination under Alternative B is the same as described for the 
Proposed Action.  


4.12.1.2.1.5 Uinta Basin Hookless Cactus 
Impacts to Uinta Basin hookless cactus (Sclerocactus wetlandicus) under Alternative B would be 
of the same nature as under the Proposed Action, but would impact fewer acres in the species' 
potential habitats (see Map 37). Alternative B would result in the disturbance of 2,674 acres 
(2.7%) of the species' potential habitats within the project area; 1,415 fewer acres than under the 
Proposed Action (see Table 4-102) Applicant-committed measures described in Appendix B 
would minimize the likelihood of direct disturbance of the species during project construction. 
Indirect impacts associated with roads described under the Proposed Action would occur along 
approximately 98 miles of new roads within the species' potential habitats under Alternative B. 
Approximately 22,664 acres of habitat would be within 300 feet of existing and proposed roads, 
making 23% of potential habitats within the project area more susceptible to the indirect impacts 
of fugitive dust, sedimentation, and fragmentation and degradation of the cactus’ habitat or 
nesting and foraging habitats for the cactus’ insect pollinators. Applicant-committed measures 
would minimize these risks, as described under the Proposed Action. The 2,674 acres of surface 
disturbance proposed in the cactus's potential habitats under Alternative B has the potential to 
contain approximately 4,171 plants (see Table 4-103), or up to 5,455 plants, including 
desiccants. In addition, approximately 2,380 spine clusters could be located in areas proposed for 
development under Alternative B. 


This alternative would place 9,001 more acres within 300 feet of roads than the No Action 
Alternative. Overall, development under Alternative B would directly disturb approximately 
1,670 more acres (1.7 times more) and approximately 12 more miles of road in Uinta Basin 
hookless cactus' habitat than under the No Action Alternative. 


Determination for Uinta Basin Hookless Cactus (Alternative B) 


Implementation of Alternative B may affect, and is likely to adversely affect the species. 


Rationale for Uinta Basin Hookless Cactus Determination (Alternative B) 


The rationale for this determination under Alternative B is the same as described for the 
Proposed Action. However, there would be slightly fewer potential adverse impacts to the 
species than under the Proposed Action, as described above. 


4.12.1.2.1.6 Graham's Beardtongue 
Impacts to Graham's Beardtongue occupied habitats (see Map 37) under Alternative B would be 
the same as under the Proposed Action. 







Gasco Final EIS Chapter 4. Environmental Consequences 
4.12 Special Status Species 


4-237 


Determination for Graham's Beardtongue (Alternative B) 


Implementation of Alternative B is not likely to jeopardize the continued existence of the 
species, and is not likely to destroy or adversely modify proposed critical habitat. 


Rationale for Graham's Beardtongue Determination (Alternative B) 


The rationale for this determination under Alternative B is the same as described for the 
Proposed Action.  


4.12.1.2.1.7 Ute Ladies'-tresses 
Impacts to the Ute ladies'-tresses under Alternative B would be of the same nature as under the 
Proposed Action, but would not impact native riparian habitats where the species potentially 
occurs. Potential indirect impacts to the species would also be reduced due to 51 fewer miles of 
roads and associated fugitive dust, weed invasion, and sedimentation and impacts to pollinators 
due to habitat fragmentation than under the Proposed Action. Like the No Action Alternative, 
Alternative B would impact no riparian habitat, but potential for indirect impacts would be 
greater than the No Action Alternative due to 202 additional miles of road. 


Determination for Ute Ladies'-tresses (Alternative B) 


Implementation of Alternative B may affect, but is not likely to adversely affect the species. 


Rationale for Ute Ladies'-tresses Determination (Alternative B) 


The rationale for this determination under Alternative B is the same as described for the 
Proposed Action. However, the potential impacts to the species would be slightly less than those 
under the Proposed Action, as described above. 


4.12.1.2.1.8 Mexican Spotted Owl (MSO) 
Impacts to the MSO under Alternative B would be of the same nature as under the Proposed 
Action, but would affect fewer acres of the species' habitat. Approximately 4 acres, or 0.2%, of 
the MSO habitat classified as “good” in the project area would be disturbed by construction of 
roads, well pads, and ancillary facilities such as pipelines and evaporative facilities (Table 
4-105). None of the MSO habitat classified as “fair” in the project area would be disturbed; and 
approximately 92 acres, or 0.6%, of the MSO habitat classified as “poor” would be disturbed 
(see Table 4-105). As stated in Section 2.2.9 (Applicant-committed Measures), all “fair” and 
“good” habitat below the rim of Nine Mile Canyon will be avoided; however, all of the MSO 
habitat that would be disturbed under Alternative B occurs above the rim of Nine Mile. 
Alternative B would result in slightly greater impacts to MSOs than would the No Action 
Alternative due to the disturbance of four more acres of “good” and 76 more acres of “poor” 
habitat. Alternative B would result in impacts to 25 acres of 0.5-mile buffers surrounding MSO 
habitat in the project area, which is 67 fewer acres than the Proposed Action (Table 4-105). 


Mexican Spotted Owl Determination (Alternative B) 


Implementation of Alternative B may affect, but is not likely to adversely affect the species. 
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Rationale for Mexican Spotted Owl Determination (Alternative B) 


Although 4 acres of “good” and 92 acres of “poor” MSO habitat would be affected by 
Alternative B, this constitutes a small percentage of “good” habitat available throughout the 
range for this species. Applicant-committed measures and conservation measures would 
minimize direct impacts to suitable habitat and eliminate direct impacts to individual birds 
during the nesting season.  


4.12.1.2.1.9 Greater Sage-grouse 
Impacts to the greater sage-grouse under Alternative B would be the same as under the Proposed 
Action, but would affect 97 fewer acres within 2 miles of known leks, 786 fewer acres of 
brooding habitat, and 674 fewer acres of wintering habitat. Under Alternative B, approximately 
744 acres of surface disturbance by well pads, roads, evaporation facilities, and pipeline 
corridors would occur within the 2-mile buffer around the known greater sage-grouse leks (see 
Table 4-106). This would comprise 9.3% of the 8,032 acres within the buffer zone. 
Approximately 2,262 acres of surface disturbance would occur within the 84,647 acres of 
UDWR-designated brooding habitat, constituting a conversion of 2.7% of total available acres 
within the project area. Roads proposed under Alternative B would contribute to the devaluation 
or degradation of 75% of the 84,647 acres of potential sage-grouse habitat in the project area. 
Approximately 1,593 acres of surface disturbance would occur within the 38,747 acres of 
UDWR-designated wintering habitat, constituting a conversion of 4.1% of total available acres in 
the project area. 


Alternative B would result in more adverse impacts to the greater sage-grouse than would occur 
under the No Action Alternative. Compared to the No Action Alternative, development under 
Alternative B would impact 697 more acres within lek buffers, result in the disturbance of 1,399 
more acres of potential breeding habitat, and fragment 4,593 more acres of potential brooding 
habitat. Additionally, it would impact 1,397 more acres of wintering habitat than the No Action 
Alternative. 


Greater Sage-grouse Determination (Alternative B) 


Implementation of Alternative B may impact and could lead to a downward population trend, but 
would not likely contribute to the listing of the species. 


Rationale for Greater Sage-grouse Determination (Alternative B) 


Although 744 acres within 2 miles of a known (inactive) lek, 2,262 acres of potential brooding 
habitat, and 1,593 acres of potential wintering habitat would be directly impacted by Alternative 
B, this constitutes a small percentage of such habitats available throughout the range for this 
species. Applicant-committed measures and conservation measures would minimize direct 
impacts to suitable habitat and eliminate direct impacts to individual birds during the nesting 
season. 
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4.12.1.2.1.10 Western Yellow-billed Cuckoo  
Impacts to the WYBC under Alternative B would be of the same nature as under the Proposed 
Action, but would affect fewer acres of the species' habitat. Under Alternative B, 10 fewer acres 
of potential habitat (riparian vegetation) are anticipated to be impacted than under the Proposed 
Action, with a total of 1.6% (Table 4-107) of the total suitable riparian habitat in the project area 
impacted. Depending on the specific value of the riparian areas impacted within the project area, 
the impacts could be more or less severe. 


Adverse impacts to the species would be mitigated by restricting new surface-disturbing 
activities within 330 feet of riparian areas. In wet meadows, springs, and seeps, surveys to assess 
riparian habitat on a case-by-case basis would take place prior to the initiation of any 
construction activities. If the species or habitat for the WYBC is found, then the area would be 
avoided if possible. 


Western Yellow-billed Cuckoo Determination (Alternative B) 


Implementation of Alternative B may impact and could lead to a downward population trend, but 
would not likely contribute to the listing of the species. 


Rationale for Yellow-billed Cuckoo Determination (Alternative B) 


Although 19 acres of suitable WYBC habitat would be directly impacted by Alternative B, this 
constitutes a small percentage of suitable habitat available throughout the range for this species. 
Applicant-committed measures and conservation measures would minimize direct impacts to 
suitable habitat and eliminate direct impacts to individual birds during the nesting season. 


4.12.1.2.1.11 Threatened, Endangered, and Candidate Fish Species 
Impacts to Colorado River fish under Alternative B would be of the same nature as those under 
the Proposed Action, but would result in impacts of lesser magnitude, including less depletion of 
the Green River, less disturbance of erosive soils, and a slightly lower risk of a pipeline spill. 
Under Alternative B, approximately 600 pipeline crossings of intermittent/ephemeral drainages 
that are tributary to the Green River would be required. Eight wells are proposed within the 100-
year floodplain for the Green River, as well as 1.5 miles of roads and pipelines. An additional 23 
wells are proposed within 100-year floodplains of Green River tributaries within 5 miles of the 
river, along with 11 miles of pipeline.  


The risk of acute or chronic toxicity to endangered fish in the Green River in the event of a 
natural-gas condensate spill would be the same as under the Proposed Action, although the 
likelihood of a spill would be reduced. The 1.5 miles of pipeline in the Green River floodplain 
under Alternative B would carry a risk of 0.046 incident over their 30-year production phase use, 
or one incident every 657 years. The 11 miles of pipeline crossing floodplains within 5 miles of 
the Green River would carry a risk of 0.33 incident over the 30-year production phase over 
which each pipeline would be used, or one incident every 90 years. However, spill attenuation 
would greatly reduce the risk of a spill reaching the Green River before it evaporated. 


Under Alternative B, approximately 215 acre-feet of water from the Green River Basin would be 
consumed over the lifetime of the project (see Table 4-108). Peak annual withdrawals from 
sources that feed the Green River would be the same as under the Proposed Action 
(approximately 23 acre-feet per year; see Table 4-129). This equates to approximately 0.04 cfs of 
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withdrawal and would represent a loss of approximately 0.005% of the approximately 1,000 cfs 
recorded minimum stream flow of the Green River adjacent to the project area. This flow 
reduction would be considered a long-term (life of the project) impact in terms of reductions in 
habitat for listed fish species in the Green River. 


Approximately 28 acres of water-erosive soils would be disturbed (see Table 4-108). Project-
related disturbance would increase the Green River's sediment load by approximately 106,359 
tons/year, or 0.03% (see Table 4-131, Section 4.15).  


Alternative B would result in greater adverse impacts to Colorado River fish than would occur 
under the No Action Alternative. Compared to the No Action Alternative, development under 
Alternative B would consume 144 more acre-feet of water from the Green River Basin, result in 
the disturbance of 18 more acres of water-erosive soils, and require 127 more 
intermittent/ephemeral stream crossings by pipelines. Alternative B would also result in four 
more wells (and 0.9 more mile of pipeline) in the Green River floodplain, and 17 more wells 
(with 3.6 more miles of pipeline) crossing floodplains within 5 miles of the Green River. 


Colorado River Endangered Fish Determinations (Alternative B) 


Alternative B may affect, and is likely to adversely affect, all Colorado River endangered fish. 


Colorado River Endangered Fish Determination Rational (Alternative B) 


The rationale for the determination above is the same as described for the Proposed Action. 


4.12.1.2.2 STATE OF UTAH AND BLM SENSITIVE SPECIES 


4.12.1.2.2.1 Untermann Daisy 
Impacts to the Untermann daisy under Alternative B would be of the same nature as those under 
the Proposed Action, but would affect 1,608 acres (3.5%) of potential Untermann daisy habitat in 
the project area (see Table 4-109; Map 37). Approximately 12,225.1 acres of Untermann daisy 
habitat would be effectively placed within 300 feet of existing and proposed roads under this 
alternative, 4,673 more acres than under the No Action Alternative. Overall, Alternative B would 
result in greater adverse impacts to the Untermann daisy than would occur under the No Action 
Alternative due to 4.7 times (1,327) more acres of disturbance and associated indirect impacts 
from fugitive dust, weed invasion, herbicides, and habitat fragmentation. 


Determination for Untermann Daisy (Alternative B) 


Implementation of Alternative B may affect individuals, but is not likely to contribute to the 
need to become listed.  


Rationale for Untermann Daisy Determination (Alternative B) 


The rationale for this determination under Alternative B is the same as described for the 
Proposed Action. However, the potential impacts to the species would be slightly less than those 
under the Proposed Action, as described above. 
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4.12.1.2.2.2 Sterile Yucca 
Impacts to sterile yucca under Alternative B would be of the same nature as those under the 
Proposed Action, but would affect 0.15 acres (1.8%) of known sterile yucca habitat in the project 
area (see Table 4-110; Map 37). Approximately 4.6 acres of known sterile yucca habitat would 
be effectively placed within 150 feet of existing and proposed roads under this alternative, 1.1 
fewer acres than under the No Action Alternative. Overall, Alternative B would result in slightly 
reduced adverse impacts to sterile yucca than would occur under the No Action Alternative due 
to 20% (1.1) fewer acres of disturbance and associated indirect impacts from fugitive dust, weed 
invasion, herbicides, and habitat fragmentation. 


Sterile Yucca Determination (Alternative B) 


Implementation of Alternative B may affect individuals, but is not likely to contribute to the 
need to become listed. 


Rationale for Sterile Yucca Determination (Alternative B) 


Because direct impacts to the sterile yucca's habitat would total less than than 2% of the known 
habitat available in the project area, and because considerable additional habitat exists beyond 
the project area, project-related activities are not likely to contribute to the need for federal 
listing of the species. In addition, site-specific avoidance and minimization measures, where 
required by the AO, would further reduce direct or indirect impacts to sterile yucca individuals 
and habitats. 


4.12.1.2.2.3 Graham’s Catseye, Barneby’s Catseye, Goodrich’s Blazingstar, 
Goodrich’s Columbine, and Uinta Greenthread 


Because the acreages of the potential habitats for these five species have not been mapped or 
determined for the project area, impacts are broadly described and compared between the action 
alternatives. In general, direct and indirect impacts to these five plant species under Alternative B 
would be comparable to the nature and degree of direct impacts described for other State of Utah 
and BLM sensitive plant species associated with similar Green River shale habitats, which would 
be the same as under the Proposed Action. 


Graham’s catseye, Barneby’s catseye, Goodrich’s blazingstar, Goodrich’s columbine, and 
Uinta greenthread Determination (Alternative B) 


Implementation of Alternative B may affect individuals, but is not likely to contribute to the 
need for listing for any of the five species. 


Rationale for Graham’s catseye, Barneby’s catseye, Goodrich’s blazingstar, Goodrich’s 
columbine, and Uinta greenthread Determination (Alternative B) 


Because additional habitats for Graham’s catseye, Barneby’s catseye, Goodrich’s blazingstar, 
Goodrich’s columbine, and Uinta greenthread exist beyond the project area, and because site-
specific avoidance and minimization measures, where required by the AO, would further reduce 
direct or indirect impacts to individuals and habitats, project-related activities are not likely to 
contribute to the need for federal listing of these species. 
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4.12.1.2.2.4 White-tailed Prairie Dog 
Impacts to the white-tailed prairie dog under Alternative B would be of the same nature as under 
the Proposed Action, but would affect fewer acres of known colonies. Surface-disturbing 
activities associated with the Proposed Action (e.g., the construction of well pads, pipelines, and 
access roads) would result in the loss of approximately 224 discontinuous acres of prairie dog 
habitat in the project area, or 1.4% of the habitat present (see Table 4-111). Alternative B would 
result in fewer adverse impacts to the white-tailed prairie dog than would occur under the No 
Action Alternative. Compared to the No Action Alternative, development under Alternative B 
would result in the disturbance of 113 fewer acres of the prairie dog's habitat. 


White-tailed Prairie Dog Determination (Alternative B) 


Implementation of Alternative B may affect individuals, but is not likely to contribute to the 
need to become listed.  


Rationale for White-tailed Prairie Dog Determination (Alternative B) 


The rationale for this determination under Alternative B is the same as described for the 
Proposed Action. In addition, the amount of habitat impacted by this alternative is considerably 
lower than the Proposed Action.  


4.12.1.2.2.5 Big Free-tailed Bat 
Impacts to the big free-tailed bat would be of the same nature as those described under the 
Proposed Action. Surface-disturbing activities under Alternative B would impact 119 acres of 
potential roosting habitat, and 3,958 acres of potential foraging habitat (see Table 4-112).  


Alternative B would result in greater impacts to the big free-tailed bat than would occur under 
the No Action Alternative. Compared to the No Action Alternative, development under 
Alternative B would result in the disturbance of 88 more roosting acres and 2,417 more foraging 
acres of big free-tailed bat potential habitat. 


Big Free-tailed Bat Determination (Alternative B) 


Implementation of Alternative B may affect individuals, but is not likely to contribute to the 
need to become listed.  


Rationale for Big Free-tailed Bat Determination (Alternative B) 


The rationale for this determination under Alternative B is the same as described for the 
Proposed Action. In addition, the amount of big free-tailed bat potential habitat impacted by this 
alternative would be considerably lower than under the Proposed Action.  


4.12.1.2.2.6 Spotted Bat 
Impacts to the spotted bat would be of the same nature as those described under the Proposed 
Action. Surface-disturbing activities under Alternative B would impact 119 acres of potential 
roosting habitat, and 5,302 acres of potential foraging habitat (see Table 4-113). Alternative B 
would result in greater impacts to the spotted bat than would occur under the No Action 
Alternative. Compared to the No Action Alternative, development under Alternative B would 
result in the disturbance of 88 more roosting acres and 3,369 more foraging acres of spotted bat 
potential habitat. 
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Spotted Bat Determination (Alternative B) 


Implementation of Alternative B may affect individuals, but is not likely to contribute to the 
need to become listed.  


Rationale for Spotted Bat Determination (Alternative B) 


The rationale for this determination under Alternative B is the same as described for the 
Proposed Action. In addition, the amount of big free-tailed bat potential habitat impacted by this 
alternative would be considerably lower than under the Proposed Action.  


4.12.1.2.2.7 Burrowing Owl 
Impacts to the burrowing owl under Alternative B would be of the same nature as under the 
Proposed Action, but would affect fewer acres within 0.5 mile of known owl nests. Under 
Alternative B, no habitat inside of the 0.5-mile nest buffer areas would be directly converted to 
well pads, roads, and other facilities (see Table 4-114). In addition, surface-disturbing activities 
under Alternative B (e.g., the construction of well pads, pipelines, and access roads) would result 
in the loss of approximately 224 acres of prairie dog/burrowing owl habitat in the project area 
(see Table 4-111). Alternative B would result in fewer adverse impacts to the burrowing owl 
than would occur under the No Action Alternative. Compared to the No Action Alternative, 
development under Alternative B would result in the disturbance of 14 fewer acres of the owl's 
habitat. 


Burrowing Owl Determination (Alternative B) 


Implementation of Alternative B may affect individuals, but is not likely to contribute to the 
need to become listed.  


Rationale for Burrowing Owl Determination (Alternative B) 


Although 224 acres of burrowing owl nesting habitat and 224 acres of prairie dog/burrowing owl 
habitat would be directly impacted by Alternative B, this constitutes a small percentage of 
suitable habitat available throughout the range for this species. Applicant-committed measures 
and conservation measures would minimize direct impacts to suitable habitat and eliminate direct 
impacts to individual birds during the nesting season. While Alternative B would result in direct 
and indirect adverse impacts to burrowing owls, the probability is relatively low based on the 
percentage of habitat that could be disturbed during the life of the project.  


4.12.1.2.2.8 Ferruginous Hawk 
Impacts to the ferruginous hawk under Alternative B would be of the same nature as under the 
Proposed Action, but would affect fewer acres within 0.5 mile of known hawk nests. Under 
Alternative B, 515 acres (3.7%) within the 0.5-mile buffer around ferruginous hawk nesting 
areas would be directly converted to well pads, roads, or other facilities (see Table 4-115). In 
addition, the construction of well pads and roads would disturb 4,329 acres (or 3.0%) of potential 
foraging habitat. Alternative B would result in greater adverse impacts to the ferruginous hawk 
than would occur under the No Action Alternative. Compared to the No Action Alternative, 
development under Alternative B would result in the disturbance of 343 more acres of the 
ferruginous hawk's nest buffers and 2,628 more acres of the hawk's potential foraging habitat. 
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Determination for Ferruginous Hawk (Alternative B) 


Implementation of Alternative B may affect individuals, but is not likely to contribute to the 
need to become listed. 


Rationale for Ferruginous Hawk Determination (Alternative B) 


Although 4,329 acres of foraging habitat and 515 acres of nesting habitat would be directly 
impacted by Alternative B, this constitutes a small percentage of suitable habitat available 
throughout the range for this species. Applicant-committed measures and conservation measures 
would minimize direct impacts to suitable habitat and eliminate direct impacts to individual birds 
during the nesting season. 


4.12.1.2.2.9 Bald Eagle 
Impacts to bald eagles under Alternative B would be of the same nature as under the Proposed 
Action, but would affect fewer acres of the species' winter roosting habitat. Impacts to wintering 
bald eagles would include the long-term surface disturbance and fragmentation of approximately 
63 acres of winter roosting habitat within 0.5 mile of known winter roosting areas. 
Approximately 1.5% of the bald eagle winter roosting habitat in the project area would be 
disturbed by construction of roads, well pads, and ancillary facilities such as pipelines (see Table 
4-116). No acres of potential roosting habitat (riparian) in the project area would be disturbed. 
Road-associated impacts described under the Proposed Action would occur along approximately 
274 miles of new roads within the project area under Alternative B. Alternative B would result in 
the disturbance of 13 more acres within 0.5 mile of known roosting sites, the same acreage of 
potential roosting habitat, and 202 more miles of road than the No Action Alternative. 


Bald Eagle Determination (Alternative B) 


Implementation of Alternative B may affect individuals, but is not likely to contribute to the 
need to become listed. 


Rationale for Bald Eagle Determination (Alternative B) 


Although 63 acres of bald eagle winter roosting habitat within 0.5 mile of known winter roosting 
areas would be directly impacted by Alternative B, this constitutes a small percentage of suitable 
habitat available throughout the range for this species. Applicant-committed measures and 
conservation measures would minimize direct impacts to suitable habitat and eliminate direct 
impacts to individual birds during the nesting season. While Alternative B could potentially 
result in direct and indirect adverse impacts to the bald eagle, the probability is relatively low 
based on the percentage of habitat that could be disturbed during the life of the project.  


4.12.1.2.2.10 Golden Eagle 
Short-term and long-term direct and indirect impacts of well development on golden eagles are 
identical to those described in Section 4.12.1.1.3.1, Raptors. All applicant-committed measures 
will be followed as stated in Section 2.2.9.6, Raptor Nests. Mitigation measures could also be 
followed, as stated in Section 4.12.2, below. 
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Surface-disturbing activities under Alternative B would impact 507 acres of nest buffer area (see 
Table 4-117). Temporal and spatial buffers apply to nests, and will be prescribed during site-
specific surveys. The activity of each nest will also be determined during site-specific surveys. 
Alternative B would result in slightly more impacts to the golden eagle than would occur under 
the No Action Alternative. Compared to the No Action Alternative, development under 
Alternative B would result in the disturbance of 366 more acres of nest buffer area. However, the 
disturbance of this nest buffer area is negligible due to applicant-committed measures. 


Golden Eagle Determination (Alternative B) 


Implementation of Alternative B may affect individuals, but is not likely to contribute to the 
need to become listed. 


Rationale for Golden Eagle Determination (Alternative B) 


Although 507 acres within 0.5 mile of known golden eagle nests would be directly impacted by 
Alternative B surface disturbance; this constitutes a small percentage of suitable habitat available 
throughout the range for this species. Applicant-committed measures and conservation measures 
would minimize direct impacts to suitable habitat and eliminate direct impacts to individual birds 
during the nesting season. While Alternative B could potentially result in direct and indirect 
adverse impacts to golden eagles, the probability is relatively low based on number of nests and 
nest buffer area that could be disturbed during the life of the project.  


4.12.1.2.2.11 Short-eared Owl 
Impacts to the short-eared owl under Alternative B would be of the same nature as under the 
Proposed Action, but would affect fewer acres within the owl's potential habitat. Under the 
Proposed Action, approximately 4,329 acres of well pads, roads, and other facilities would be 
constructed in short-eared owl potential habitat, rendering 3.0% of this area unsuitable to owls 
for the life of the project (see Table 4-118). Alternative B would result in greater adverse impacts 
to the short-eared owl than would occur under the No Action Alternative. Compared to the No 
Action Alternative, development under Alternative B would result in the disturbance of 2,628 
more acres of the short-eared owl's habitat. 


Short-eared Owl Determination (Alternative B) 


Implementation of Alternative B may affect individuals, but is not likely to contribute to the 
need to become listed. 


Rationale for Short-eared Owl Determination (Alternative B) 


Although 4,329 acres surface disturbance of potential short-eared owl habitat would be directly 
impacted by Alternative B, this constitutes a small percentage of such habitats available 
throughout the range for this species. Applicant-committed measures and conservation measures 
would minimize direct impacts to suitable habitat and eliminate direct impacts to individual birds 
during the nesting season. While Alternative B could potentially result in direct and indirect 
adverse impacts to short-eared owls, the probability is relatively low based on the percentage of 
habitat that would be disturbed during the life of the project.  
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4.12.1.2.2.12 Lewis' Woodpecker 
Impacts to the Lewis' woodpecker would be of the same nature as those described under the 
Proposed Action. Surface-disturbing activities under Alternative B would impact 996 acres of 
Lewis' woodpecker habitat (see Table 4-119). Alternative B would result in somewhat greater 
impacts to Lewis' woodpecker than would occur under the No Action Alternative. Compared to 
the No Action Alternative, development under Alternative B would result in the disturbance of 
709 more acres of habitat. 


Lewis' Woodpecker Determination (Alternative B) 


Implementation of Alternative B may affect individuals, but is not likely to contribute to the 
need to become listed. 


Rationale for Lewis' Woodpecker Determination (Alternative B) 


Although 996 acres surface disturbance of potential Lewis' woodpecker habitat would be directly 
impacted by Alternative B, this constitutes a small percentage of such habitats available 
throughout the range for this species. Applicant-committed measures and conservation measures 
would minimize direct impacts to suitable habitat and eliminate direct impacts to individual birds 
during the nesting season. While Alternative B could potentially result in direct and indirect 
adverse impacts to Lewis' woodpecker, the probability is relatively low based on the percentage 
of habitat that would be disturbed during the life of the project.  


4.12.1.2.2.13 Mountain Plover 
The nature of the impacts to the mountain plover would be similar to those described under the 
Proposed Action. Surface-disturbing activities under Alternative B would impact 487 acres of 
mountain plover known breeding habitat (2.2%). Alternative B would result in somewhat lesser 
impacts to mountain plover known breeding habitat than would occur under the No Action 
Alternative. Compared to the No Action Alternative, development under Alternative B would 
result in the disturbance of 12 fewer acres of known breeding habitat (see Table 4-120). 


Mountain Plover Determination (Alternative B) 


Implementation of Alternative B may impact individuals, but is not likely to contribute to the 
need to become listed. 


Rationale for Mountain Plover (Alternative B) 


Although 487 acres of surface disturbance of potential mountain plover habitat would be directly 
impacted by Alternative B, this constitutes a small percentage of such habitats available both 
within the project area and throughout the range for this species. Applicant-committed measures 
and conservation measures would minimize direct impacts to suitable habitat, and eliminate 
direct impacts to individual birds during the nesting season. 
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4.12.1.2.2.14  Sensitive Fish Species 
Impacts to roundtail chub, bluehead sucker, and flannelmouth sucker would be the same as the 
impacts to federally listed Colorado River fish, as described in Section 4.12.1.1.1.11. 


Colorado River Sensitive Fish Determinations (Alternative B) 


Implementation of Alternative B may affect individuals, but is not likely to contribute to the 
need to become listed. 


Colorado River Sensitive Fish Determination Rational (Alternative B) 


The rationale for the determination above is the same as described for the Proposed Action. In 
addition, adverse impacts would be somewhat fewer under Alternative B, as described above. 


4.12.1.2.3 OTHER SPECIAL STATUS SPECIES RETAINED FOR ANALYSIS 


4.12.1.2.3.1 Raptors 
Under Alternative B, 1,348 acres of surface disturbance would occur within 0.5 mile of raptor 
nests. This represents approximately 3.6% of the total raptor nest buffers in the project area. 
Approximately 3 times more surface disturbance would occur in these areas under Alternative B 
than under the No Action Alternative, where 417 acres of disturbance would occur, representing 
1.1% of the total (see Table 4-122). 


Under Alternative B, 68 miles of new roads would be built; 4.5 times more miles of new roads 
than under the No Action Alternative and a 51% increase over existing conditions (see Table 
4-122). 


Raptor Determination (Alternative B) 


Implementation of Alternative B may affect individuals, but is not likely to contribute to the 
need to become listed.  


Rationale for Raptor Determination (Alternative B) 


Although 1,348 acres surface disturbance would occur within 0.5 mile of raptor nests under 
Alternative B, this constitutes a small percentage of such habitats available throughout the range 
for this species. Applicant-committed measures and conservation measures would minimize 
direct impacts to suitable habitat and eliminate direct impacts to individual birds during the 
nesting season. While Alternative B could potentially result in direct and indirect adverse 
impacts to raptor nesting habitat, the probability is relatively low based on the percentage of 
habitat that could be disturbed during the life of the project.  


4.12.1.2.3.2 Migratory Birds 
Under Alternative B, 5,685 acres (approximately 2.8%) of potential migratory bird habitat would 
be converted to well pads, roads, and evaporative facilities. This is approximately 3 times more 
migratory bird habitat converted to well pads, roads, and evaporative facilities than would be 
converted under the No Action Alternative (see Table 4-123). More than half of the habitat loss 
under Alternative B would occur in scrub/shrub habitat types (3,494 acres or approximately 3% 
of scrub/shrub habitat types across the project area). The majority of surface disturbance under 
the No Action Alternative would also occur in scrub/shrub habitat types, but this disturbance 
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would be 59% lower than under Alternative B. Surface disturbance would also occur in 
evergreen forest (821 acres), barren lands (506 acres), grasslands/herbaceous (523 acres), woody 
wetland and open water (213 acres, including 188 acres of greasewood vegetation), and 
disturbed and agricultural land (128 acres) under Alternative B. Under Alternative B, surface 
disturbance in these habitat types would be 56%–77% more than under No Action (see Table 
4-124). 


Under Alternative B, road-related impacts to migratory birds would result from the construction 
of 274 miles (a 49% increase over current conditions) of new roads in migratory bird habitat. 
This would be approximately 4 times the miles of new roads as under the No Action Alternative, 
where 72 miles of new roads (a 13% increase over current conditions) would be constructed. 
Under Alternative B, there would be an estimated 4.8% maximum increase in traffic volume 
over current conditions (see Section 4.5, Table 4-75). The construction of new roads would also 
have indirect impacts associated with habitat fragmentation (discussed in detail in Section 
4.16.1.2.6) and noise disturbances. 


Under Alternative B, 74% (153,777 acres) of the total migratory bird habitat in the project area 
would lose functional value due to habitat fragmentation. This is approximately 13% more 
unfavorable habitat than would occur under the No Action Alternative (see Table 4-124), and 
27% more than under current conditions. Migratory birds that use the scrub/shrub habitat type 
would be most heavily impacted because more than half of the total habitat fragmentation would 
occur in this vegetation type under Alternative B and the No Action Alternative. However, 
impacts would be less severe under the No Action Alternative, because approximately 8% less 
habitat fragmentation would occur than under Alternative B (see Table 4-124). 


Migratory Birds Determination (Alternative B) 


Implementation of Alternative B may affect individual migratory birds, but is not likely to 
contribute to the need to become listed. 


Rationale for Migratory Birds Determination (Alternative B) 


None of the migratory birds considered are proposed for listing under the ESA or included on the 
BLM sensitive species list. Although impacts in the project area could adversely affect local 
populations or individuals, a relatively small percentage of each species' habitat within their 
entire range would be impacted by the Proposed Action. In addition, no more than 4% of each 
species' habitat in the project area would be directly impacted (Table 4-123) under Alternative B. 
Based on this analysis, the BLM has determined that Alternative B would not contribute to the 
need for federal listing of any of these migratory bird species. 


4.12.1.3 ALTERNATIVE C: FULL DEVELOPMENT 


4.12.1.3.1 FEDERALLY LISTED THREATENED, ENDANGERED, AND CANDIDATE SPECIES 


4.12.1.3.1.1 Impacts Common to Several Species 
These would be of the same nature as described for the Proposed Action (see Section 
4.12.1.1.1.1). 
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4.12.1.3.1.2 Clay Reed-mustard 
Impacts to clay reed-mustard under Alternative C would be the same as under the Proposed 
Action; no occupied or suitable clay reed-mustard habitat areas would be disturbed (see Map 37). 


Clay Reed-mustard Determination (Alternative C) 


The implementation of Alternative C may affect, but is not likely to adversely affect the species. 


Rationale for Clay Reed-mustard Determination (Alternative C) 


The rationale for this determination under Alternative C is the same as described for the 
Proposed Action. 


4.12.1.3.1.3 Shrubby Reed-mustard 
Impacts to shrubby reed-mustard under Alternative C would be of the same nature as under the 
Proposed Action, but would affect more acres in the occurrence area for the species (see Map 
37). Approximately 26 acres (1.8%) of the Badlands Cliff shrubby reed-mustard habitat area 
would be disturbed under Alternative C (see Table 4-100). This alternative would result in 
approximately 26 more acres of disturbance to the Badlands Cliff shrubby reed-mustard habitat 
area than would occur under the No Action Alternative. 


As shown above in Table 4-100, 258 acres of the Badlands Cliff shrubby reed-mustard habitat 
area occurs within 300 feet of existing and proposed roads. For the purposes of this analysis, this 
acreage would be at increased risk for the indirect impacts listed under the Proposed Action. This 
represents 150 more acres than the No Action Alternative. 


Shrubby Reed-mustard Determination (Alternative C) 


The implementation of Alternative C may affect, and is likely to adversely affect the species. 


Rationale for Shrubby Reed-mustard Determination (Alternative C) 


The rationale for this determination under Alternative C is the same as described for the 
Proposed Action. 


4.12.1.3.1.4 Pariette Cactus 
Impacts to Pariette cactus under Alternative C would be of the same nature as under the 
Proposed Action, but would directly impact approximately 27 acres of potential Pariette cactus 
habitats (see Map 37). There would be no impacts to the 2009 core conservation areas, which 
contain nesting and foraging habitat for the species’ insect pollinators. Potential indirect impacts 
from fugitive dust, invasive weeds, and increased access to habitat areas associated with road 
development would be greater than under the Proposed Action due to higher density and closer 
proximity of roads to Pariette cactus habitats. Under Alternative C, there would be 621 acres of 
potential Pariette cactus habitat and 24 acres of core conservation areas within 300 feet of 
existing and proposed roads. This is approximately 20 acres more potential habitat than would 
occur under the No Action Alternative.  


Pariette Cactus Determination (Alternative C) 


The implementation of Alternative C may affect, but is not likely to adversely affect, the 
species. 
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Rationale for Pariette Cactus Determination (Alternative C) 


The rationale for this determination under Alternative C is the same as described for the 
Proposed Action, although there would be a slightly greater risk of indirect adverse impacts as 
described above. 


4.12.1.3.1.5 Uinta Basin Hookless Cactus 
Impacts to Uinta Basin hookless cactus (Sclerocactus wetlandicus) under Alternative C would be 
of the same nature as under the Proposed Action, but would affect 741 (18%) more acres in the 
species' potential habitats (see Map 37). Alternative C would result in the direct disturbance of 
4,830 acres in potential habitats, totaling 4.9% of the species’ habitat in the project area (see 
Table 4-102). Applicant-committed measures described in Appendix B would minimize the 
likelihood of direct removal of the species during project construction. Road-associated impacts 
described under the Proposed Action would occur along approximately 210 miles of new roads 
in potential habitats under Alternative C. Approximately 30,494 acres of habitat would be within 
300 feet of existing and proposed roads, making these habitats more susceptible to the indirect 
impacts from fugitive dust, sedimentation, and fragmentation and degradation of the cactus’ 
habitat or nesting and foraging habitats for the cactus’ insect pollinators. Applicant-committed 
measures would minimize these risks as described under the Proposed Action. The 4,830 acres of 
surface disturbance proposed in the cactus's potential habitats under Alternative C has the 
potential to contain approximately 7,535 plants (see Table 4-102). Including desiccants, up to 
9,853 plants may be located in the area proposed for development. In addition, approximately 
4,299 spine clusters could be located in areas proposed for development.  


This alternative would place 13,085 (75%) more acres in proximity to roads than the No Action 
Alternative. Overall, development under Alternative C would disturb approximately 3,856 more 
acres (4 times more) of the Uinta Basin hookless cactus' potential habitat than under the No 
Action Alternative. It would also result in 116 more miles of road; approximately 2.2 times more 
road than would be developed under the No Action Alternative. 


Uinta Basin Hookless Cactus Determination (Alternative C) 


The implementation of Alternative C may affect, and is likely to adversely affect the species. 


Rationale for Uinta Basin Hookless Cactus Determination (Alternative C) 


The rationale for this determination under Alternative C is the same as described for the 
Proposed Action. In addition, there would be a greater risk of adverse impacts as described 
above. 


4.12.1.3.1.6 Graham's Beardtongue 
Impacts to Graham's beardtongue occupied habitat (see Map 37) under Alternative C would be 
the same as those under the Proposed Action. However, there would be increased potential for 
indirect impacts to the species from 117 more miles of road development and associated fugitive 
dust, weed invasion, and impacts to population connectivity and pollinator and seed disperser 
activity due to habitat fragmentation (see Table 4-104. ). 
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Graham's Beardtongue Determination (Alternative C) 


Implementation of Alternative C is not likely to jeopardize the continued existence of the 
species, and is not likely to destroy or adversely modify proposed critical habitat. 


Rationale for Graham's Beardtongue Determination (Alternative C) 


The rationale for this determination under Alternative C is the same as described for the 
Proposed Action. In addition, there would be a greater risk of adverse indirect impacts as 
described above. 


4.12.1.3.1.7 Ute Ladies'-tresses 
Impacts to the Ute ladies'-tresses under Alternative C would be of the same nature as those under 
the Proposed Action, but would impact 7 fewer acres (0.32%) of native riparian habitats where 
the species potentially occurs. Road development would also occur at higher density and in 
closer proximity to riparian habitats under this alternative. Alternative C would impact 4 more 
acre of riparian habitat and would result in 454 more miles of road than the No Action 
Alternative. 


Ute Ladies'-tresses Determination (Alternative C) 


The implementation of Alternative C may affect, but is not likely to adversely affect the 
species. 


Rationale for Ute Ladies'-tresses Determination (Alternative C) 


The rationale for this determination under Alternative C is the same as described for the 
Proposed Action.  


4.12.1.3.1.8 Mexican Spotted Owl  
Impacts to the MSO under Alternative C would be of the same nature as under the Proposed 
Action, but would affect more acres of the species' habitat. Approximately 62 acres, or 3.5%, of 
the MSO habitat classified as “good” in the project area would be disturbed by construction of 
roads, well pads, and ancillary facilities such as pipelines and evaporative facilities (see Table 
4-105). Approximately 6 acres of the MSO habitat classified as “fair” in the project area would 
be disturbed; and approximately 431 acres, or 2.8%, of the MSO habitat classified as “poor” 
would be disturbed (see Table 4-105). Alternative C would result in greater impacts to MSOs 
than under the No Action Alternative due to the disturbance of 62 more acres of “good” habitat. 
Not only will Alternative C impact the largest amount of MSO habitat compared to all of the 
other alternatives, but it will also impact the largest amount of acreage (260 acres) within a 0.5-
mile buffer surrounding MSO habitat (see Table 4-105). As stated in Section 2.2. 9, all “fair” and 
“good” habitat below the rim of Nine Mile Canyon will be avoided. Because of this applicant-
committed measure, impacts to approximately 52 acres of “good” and 5 acres of “fair” habitat 
will be avoided under Alternative C. These wells would be re-located during site-specific 
surveys. 
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Mexican Spotted Owl Determination (Alternative C) 


Implementation of Alternative C may affect, but is not likely to adversely affect the species. 


Rationale for Mexican Spotted Owl Determination (Alternative C) 


Although 62 acres of “good,” 6 acres of “fair,” and 431 acres of “poor” MSO habitat would be 
affected by Alternative C, this constitutes a small percentage of “good” habitat available 
throughout the range for this species. Applicant-committed measures and conservation measures 
would minimize direct impacts to suitable habitat, and eliminate direct impacts to individual 
birds during the nesting season. 


4.12.1.3.1.9 Greater Sage-grouse 
Impacts to the greater sage-grouse under Alternative C would be the same as under the Proposed 
Action, but would affect 368 fewer acres within 2 miles of known leks, 900 more acres of 
brooding habitat, and 373 fewer acres of wintering habitat. Under Alternative C, approximately 
473 acres of surface disturbance by well pads, roads, evaporation facilities, and pipeline 
corridors would occur within the 2-mile buffer around the known greater sage-grouse lek (see 
Table 4-106). This would comprise 5.9% of the 8,032 acres within the buffer zone. 
Approximately 3,948 acres of surface disturbance would occur within the 84,647 acres of 
UDWR-designated brooding habitat, constituting a conversion of 4.7% of total available acres in 
the project area. Roads proposed under Alternative C would contribute to the devaluation or 
degradation of 95.9% of the 84,647 acres of potential sage-grouse habitat in the project area. 
Approximately 1,894 acres of surface disturbance would occur within the 38,747 acres of  
UDWR-designated wintering habitat, constituting a conversion of 4.9% of total available acres in 
the project area. 


Alternative C would result in more adverse impacts to the greater sage-grouse than would occur 
under the No Action Alternative. Compared to the No Action Alternative, development under 
Alternative C would impact 426 more acres within lek buffers, resulting in the disturbance of 
3,085 more acres of potential breeding habitat and 1,698 more acres of potential wintering 
habitat, and fragment 22,344 more acres of potential brooding habitat. 


Greater Sage-grouse Determination (Alternative C) 


Implementation of Alternative C may impact and could lead to a downward population trend, but 
would not likely contribute to the listing of the species.  


Rationale for Greater Sage-grouse Determination (Alternative C) 


Although 473 acres within 2 miles of a known (inactive) lek, 3,948 acres of potential brooding 
habitat and 1,894 acres of potential wintering habitat would be directly impacted by Alternative 
C, this constitutes a small percentage of such habitats available throughout the range for this 
species. Applicant-committed measures and conservation measures would minimize direct 
impacts to suitable habitat and eliminate direct impacts to individual birds during the nesting 
season. 







Gasco Final EIS Chapter 4. Environmental Consequences 
4.12 Special Status Species 


4-253 


4.12.1.3.1.10 Western Yellow-billed Cuckoo  
Impacts to the WYBC under Alternative C would be of the same nature as those under the 
Proposed Action, but would affect fewer acres of the species' habitat. Under Alternative C, 20 
fewer acres of potential habitat (riparian vegetation) are anticipated to be impacted than would be 
impacted under the Proposed Action with a total of 0.7% of the total suitable riparian habitat in 
the project area impacted (Table 4-107). Depending on the location of the impacts along the 
riparian areas in the project area, the impacts could be more or less severe. 


Adverse impacts to the species would be mitigated by restricting new surface-disturbing 
activities within 330 feet of riparian areas. In wet meadows, springs, and seeps, surveys to assess 
riparian habitat on a case-by-case basis would take place prior to the initiation of any 
construction activities. If the species or habitat for the WYBC is found, then the area would be 
avoided if possible. 


Western Yellow-billed Cuckoo Determination (Alternative C) 


Implementation of Alternative C may impact and could lead to a downward population trend, but 
would not likely contribute to the listing of the species. 


Rationale for Western Yellow-billed Cuckoo Determination (Alternative C) 


Although 9 acres of suitable WYBC habitat would be directly impacted by Alternative C, this 
constitutes a small percentage of suitable habitat available throughout the range for this species. 
Applicant-committed measures and conservation measures would minimize direct impacts to 
suitable habitat and eliminate direct impacts to individual birds during the nesting season.  


4.12.1.3.1.11 Threatened, Endangered, and Candidate Fish Species 
Impacts to Colorado River fish under Alternative C would be of the same nature as those under 
the Proposed Action, but would generally result in impacts of greater magnitude, including more 
depletion of the Green River and more disturbance of erosive soils, but a slightly lower risk of a 
pipeline spill. Under Alternative C, approximately 1,253 pipeline crossings of 
intermittent/ephemeral drainages that are tributary to the Green River would be required (see 
Table 4-108). A total of four wells are proposed within the 100-year floodplain for the Green 
River, as well as 0.8 mile of roads and pipelines. An additional 34 wells are proposed within 
100-year floodplains of Green River tributaries within 5 miles of the river, along with 25 miles 
of pipeline.  


The risk of acute or chronic toxicity to endangered fish in the Green River in the event of a 
natural-gas condensate spill would be the same as that under the Proposed Action, although the 
likelihood of a spill would be lessened. The 1.88 mile of pipeline in the Green River floodplain 
under Alternative C would carry a risk of 0.055 incident over the 30-year production phase, or 
one incident every 543 years. The 24.7 miles of pipeline crossing floodplains within 5 miles of 
the Green River would carry a risk of 0.74 incident over the 30-year production phase over 
which each pipeline would be used, or 1 incident every 40 years. However, spill attenuation 
would greatly reduce the risk of a spill reaching the Green River before it evaporated. 


Under Alternative C, approximately 365 acre-feet of water from the Green River Basin would be 
consumed over the lifetime of the project (see Table 4-129). Peak annual withdrawals from 
sources that feed the Green River would be the same as under the Proposed Action 
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(approximately 23 acre-feet per year; see Table 4-129). This equates to approximately 0.04 cfs of 
withdrawal and would represent a loss of approximately 0.005% of the approximately 1,000 cfs 
recorded minimum stream flow of the Green River adjacent to the project area. This flow 
reduction would be considered a long-term (life of the project) impact in terms of reductions in 
habitat for listed fish species in the Green River. Approximately 37 acres of highly erosive soils 
would be disturbed (Table 4-93). Project-related disturbance would increase the Green River's 
sediment load by approximately 136,581 tons, or 0.04% (see Table 4-131, Section 4.15).  


Alternative C would result in greater adverse impacts to Colorado River fish than would occur 
under the No Action Alternative. Compared to the No Action Alternative, development under 
Alternative C would consume 294 more acre-feet of water from the Green River Basin, result in 
the disturbance of 27 more acres of water-erosive soils, and require 780 more 
intermittent/ephemeral stream crossings by pipelines. Alternative C would result in the same 
number of wells (but 0.2 more mile of pipeline) in the Green River floodplain, and 28 more wells 
(with 17.2 more miles of pipeline) crossing floodplains within 5 miles of the Green River. 


Colorado River Endangered Fish Determinations (Alternative C) 


Implementation of Alternative C may affect, and is likely to adversely affect these species. 


Colorado River Endangered Fish Determination Rational (Alternative C) 


The rationale for the determination above is the same as described for the Proposed Action. 


4.12.1.3.2 STATE OF UTAH AND BLM SENSITIVE SPECIES 


4.12.1.3.2.1 Untermann Daisy 
Impacts to the Untermann daisy under Alternative C would be of the same nature as those under 
the Proposed Action, but would affect 397 more acres of potential habitat (see Map 37). 
Development under Alternative C would disturb 2,174 acres of potential Untermann daisy 
habitat, or 4.7% of its potential habitat in the project area (see Table 4-109). Potential indirect 
impacts to the species would be increased due to 117 more miles of road development and 
associated fugitive dust, weed invasion, and impacts to population connectivity and pollinator 
activity from habitat fragmentation. Approximately 14,566.1 acres of Untermann daisy habitat 
would be effectively placed within 300 feet of existing and proposed roads under this alternative, 
7,014 more acres than the No Action Alternative. For the purposes of this analysis, this habitat 
would be more susceptible to the indirect effects of roads. Overall, Alternative C would result in 
greater adverse impacts to the Untermann daisy than would occur under the No Action 
Alternative due to the disturbance of 1,893 more acres of the daisy's habitat. 


Untermann Daisy Determination (Alternative C) 


Implementation of Alternative C may affect individuals, but is not likely to contribute to the 
need to become listed.  


Rationale for Untermann Daisy Determination (Alternative C) 


The rationale for this determination under Alternative C is the same as described for the 
Proposed Action. In addition, there would be a greater risk of adverse impacts,as described 
above. 
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4.12.1.3.2.2 Sterile Yucca 
Impacts to sterile yucca under Alternative C would be of the same nature as those under the 
Proposed Action, but would directly affect 0.06 fewer acres (7.1%) and indirectly affect 1.1 
fewer acres of known sterile yucca habitat than under the Proposed Action (see Table 4-110; 
Map 37).  


Sterile Yucca Determination (Alternative C) 


Implementation of Alternative C may affect individuals, but is not likely to contribute to the 
need to become listed. 


Rationale for Sterile Yucca Determination (Alternative C) 


Because direct impacts to the sterile yucca's habitat would total less than than 2% of the known 
habitat available in the project area, and because considerable additional habitat exists beyond the 
project area, project-related activities are not likely to contribute to the need for federal listing of 
the species. In addition, site-specific avoidance and minimization measures, where required by the 
AO, would further reduce direct or indirect impacts to sterile yucca individuals and habitats. 


4.12.1.3.2.3 Graham’s Catseye, Barneby’s Catseye, Goodrich’s Blazingstar, 
Goodrich’s Columbine, and Uinta Greenthread 


Because the acreages of the potential habitats for these five species have not been mapped or 
determined for the project area, impacts are broadly described and compared between the action 
alternatives. In general, direct and indirect impacts to these five plant species under Alternative C 
would be comparable to the nature and degree of direct impacts described for other State of Utah 
and BLM sensitive plant species associated with similar Green River shale habitats, which would 
be the same as under the Proposed Action. Indirect impacts to these species’ habitats would be 
greater than under the Proposed Action and No Action alternatives due to 201 miles and 454 
additional miles of road development, respectively. 


Graham’s catseye, Barneby’s catseye, Goodrich’s blazingstar, Goodrich’s columbine, and 
Uinta greenthread Determination (Alternative C) 


Implementation of Alternative C may affect individuals, but is not likely to contribute to the 
need for listing for any of the five species. 


Rationale for Graham’s catseye, Barneby’s catseye, Goodrich’s blazingstar, Goodrich’s 
columbine, and Uinta greenthread Determination (Alternative C) 


Because additional habitats for Graham’s catseye, Barneby’s catseye, Goodrich’s blazingstar, 
Goodrich’s columbine, and Uinta greenthread exist beyond the project area, and because site-
specific avoidance and minimization measures, where required by the AO, would further reduce 
direct or indirect impacts to individuals and habitats, project-related activities are not likely to 
contribute to the need for federal listing of these species. 


4.12.1.3.2.4 White-tailed Prairie Dog 
Impacts to the white-tailed prairie dog under Alternative C would be of the same nature as under 
the Proposed Action, but would affect more acres of known colonies. Surface-disturbing 
activities associated with the Proposed Action (e.g., the construction of well pads, pipelines, and 
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access roads) would result in the loss of approximately 982 discontinuous acres of prairie dog 
colonies in the project area, or 6.3% of the colonies present (see Table 4-111). Alternative C 
would result in greater adverse impacts to the white-tailed prairie dog than would occur under 
the No Action Alternative. Compared to the No Action Alternative, development under 
Alternative C would result in the disturbance of 645 more acres of the prairie dog's habitat. 


White-tailed Prairie Dog Determination (Alternative C) 


Implementation of Alternative C may affect individuals, but is not likely to contribute to the 
need to become listed.  


Rationale for White-tailed Prairie Dog Determination (Alternative C) 


The rationale for this determination under Alternative C is the same as described for the 
Proposed Action. However, the amount of habitat impacted by this alternative is greater than the 
Proposed Action, and would have impacts on the largest amount of acreages of prairie dog 
habitat compared to any of the alternatives considered.  


4.12.1.3.2.5 Big Free-tailed Bat 
Impacts to the big free-tailed bat would be of the same nature as those described under the 
Proposed Action. Surface-disturbing activities under Alternative C would impact 163 acres of 
potential roosting habitat, and 6,794 acres of potential foraging habitat. Alternative C would 
result in considerably greater impacts to the big free-tailed bat than would occur under the No 
Action Alternative. Compared to the No Action Alternative, development under Alternative C 
would result in the disturbance of 132 more roosting acres and 5,253 more foraging acres of big 
free-tailed bat potential habitat (see Table 4-112). 


Big Free-tailed Bat Determination (Alternative C) 


Implementation of Alternative C may affect individuals, but is not likely to contribute to the 
need to become listed.  


Rationale for Big Free-tailed Bat Determination (Alternative C) 


The rationale for this determination under Alternative C is the same as described for the 
Proposed Action. In addition, there would be a greater risk of adverse indirect impacts, as 
described above.  


4.12.1.3.2.6 Spotted Bat 
Impacts to the spotted bat would be of the same nature as those described under the Proposed 
Action. Surface-disturbing activities under Alternative C would impact 163 acres of potential 
roosting habitat, and 9,383 acres of potential foraging habitat. Alternative C would result in 
considerably greater impacts to the spotted bat than would occur under the No Action 
Alternative. Compared to the No Action Alternative, development under Alternative C would 
result in the disturbance of 132 more roosting acres and 7,450 more foraging acres of spotted bat 
potential habitat (see Table 4-113). 


Spotted Bat Determination (Alternative C) 


Implementation of Alternative C may affect individuals, but is not likely to contribute to the 
need to become listed.  
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Rationale for Spotted Bat Determination (Alternative C) 


The rationale for this determination under Alternative C is the same as described for the Proposed 
Action. In addition, there would be a greater risk of adverse indirect impacts, as described above.  


4.12.1.3.2.7 Burrowing Owl 
Impacts to the burrowing owl under Alternative C would be of the same nature as under the 
Proposed Action, but would affect 41% fewer acres within 0.5 mile of known owl nests. Under 
Alternative C, 63 acres (4.1%) within the 0.4-mile nest buffer areas would be directly converted to 
well pads, roads, and other facilities (see Table 4-114). In addition, surface-disturbing activities 
under Alternative C (e.g., the construction of well pads, pipelines, and access roads) would result 
in the loss of approximately 982 acres of prairie dog/burrowing owl habitat in the project area (see 
Table 4-111). Alternative C would result in greater adverse impacts to the burrowing owl than 
would occur under the No Action Alternative. Compared to the No Action Alternative, 
development under Alternative C would result in the disturbance of 49 more acres of the owl's 
habitat (see Table 4-114). 


Burrowing Owl Determination (Alternative C) 


Implementation of Alternative C may affect individuals, but is not likely to contribute to the 
need to become listed. 


Rationale for Burrowing Owl Determination (Alternative C) 


Although 63 acres of burrowing owl nesting habitat and 982 acres of prairie dog/burrowing owl 
habitat would be directly impacted by Alternative C, this constitutes a small percentage of suitable 
habitat available throughout the range for this species. Applicant-committed measures and 
conservation measures would minimize direct impacts to suitable habitat, and eliminate direct 
impacts to individual birds during the nesting season. While Alternative C would result in direct 
and indirect adverse impacts to burrowing owls, the probability is relatively low based on the 
percentage of habitat that could be disturbed during the life of the project.  


4.12.1.3.2.8 Ferruginous Hawk 
Impacts to the ferruginous hawk under Alternative C would be of the same nature as under the 
Proposed Action, but would affect more acres within 0.5 mile of known hawk nests. Under 
Alternative C, 677 acres (4.9%) within the 0.5-mile buffer around ferruginous hawk nesting areas 
would be directly converted to well pads, roads, or other facilities (see Table 4-115). In addition, 
the construction of well pads and roads would effectively remove 7,534 acres (or 5.1%) of 
potential foraging habitat from use by ferruginous hawks. Alternative C would result in greater 
adverse impacts to the ferruginous hawk than would occur under the No Action Alternative. 
Compared to the No Action Alternative, development under Alternative C would result in the 
disturbance of 505 more acres of the ferruginous hawk's nest buffers and 5,833 more acres of the 
hawk's potential foraging habitat (see Table 4-115). 


Determination for Ferruginous Hawk (Alternative C) 


Implementation of Alternative C may affect individuals, but is not likely to contribute to the need 
to become listed. 
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Rationale for Ferruginous Hawk Determination (Alternative C) 


Although 7,534 acres of foraging habitat and 677 acres of nesting habitat would be directly 
impacted by Alternative C, this constitutes a small percentage of suitable habitat available 
throughout the range for this species. Applicant-committed measures and conservation measures 
would minimize direct impacts to suitable habitat and eliminate direct impacts to individual birds 
during the nesting season. 


4.12.1.3.2.9 Bald Eagle 
Impacts to bald eagles under Alternative C would be of the same nature as those under the 
Proposed Action, but would affect fewer acres of the species' roosting habitat. Impacts to wintering 
bald eagles would include the long-term surface disturbance, fragmentation, and human-
disturbance of approximately 68 acres of winter roosting habitat within 0.5 mile of known winter 
roosting areas. This is approximately 1.6% of the bald eagle winter roosting habitat in the project 
area that would be disturbed by construction of roads, well pads, and ancillary facilities such as 
pipelines (see Table 4-116). In addition, approximately 4 acres (0.3%) of all potential roosting 
habitat (riparian) in the project area would be disturbed. Road-associated impacts described under 
the Proposed Action would occur along approximately 526 miles of new roads within the project 
area under Alternative C, 129 more miles than under the Proposed Action. Alternative C would 
result in the disturbance of 18 more acres within 0.5 mile of known roosting sites, 4 more acres of 
potential roosting habitat, and 454 more miles of road than under the No Action Alternative. 


Bald Eagle Determination (Alternative C) 


Implementation of Alternative C may affect individuals, but is not likely to contribute to the 
need to become listed. 


Rationale for Bald Eagle Determination (Alternative C) 


Although 68 acres of bald eagle winter roosting habitat within 0.5 mile of known winter roosting 
areas, and 4 acres of potential winter roosting habitat would be directly impacted by Alternative C, 
this constitutes a small percentage of suitable habitat available throughout the range for this species. 
Applicant-committed measures and conservation measures would minimize direct impacts to suitable 
habitat, and eliminate direct impacts to individual birds during the nesting season. While Alternative 
C could potentially result in direct and indirect adverse impacts to the bald eagle, the probability is 
relatively low based on the percentage of habitat that could be disturbed during the life of the project.  


4.12.1.3.2.10 Golden Eagle 
Short- and long-term direct and indirect impacts of well development on golden eagles are 
identical to those described in Section 4.12.1.1.3.1, Raptors. All applicant-committed measures 
will be followed as stated in Section 2.2.9.6.  


Surface-disturbing activities under Alternative C would impact 558 acres of nest buffer area (see 
Table 4-117). Temporal and spatial buffers apply to nests, and will be prescribed during site-
specific surveys. The activity of the nest will also be determined during site-specific surveys. 
Alternative C would result in slightly more impacts to the golden eagle than would occur under 
the No Action Alternative. Compared to the No Action Alternative, development under 
Alternative C would result in the disturbance of 417 more acres of nest buffer area. However, the 
disturbance of these areas would be negligible due to applicant-committed measures and BMPs. 
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Golden Eagle Determination (Alternative C) 


Implementation of Alternative C may affect individuals, but is not likely to contribute to the 
need to become listed. 


Rationale for Golden Eagle Determination (Alternative C) 


Although 558 acres of surface disturbance within 0.5 mile of known golden eagle nests would be 
directly impacted by Alternative C, this constitutes a small percentage of suitable habitat 
available throughout the range for this species. Applicant-committed measures and conservation 
measures would minimize direct impacts to suitable habitat and eliminate direct impacts to 
individual birds during the nesting season. While Alternative C could potentially result in direct 
and indirect adverse impacts to golden eagles, the probability is relatively low based on the 
number of nests that could be disturbed during the life of the project.  


4.12.1.3.2.11 Short-eared Owl 
Impacts to the short-eared owl under Alternative C would be of the same nature as those under 
the Proposed Action, but would affect more acres within the owl's potential habitat. Under the 
Proposed Action, approximately 7,534 acres of well pads and roads would be constructed in 
short-eared owl potential habitat, rendering 5.1% of this area inaccessible to owls for the life of 
the project (see Table 4-118). 


Short-eared Owl Determination (Alternative C) 


Implementation of Alternative C may affect individuals, but is not likely to contribute to the 
need to become listed. 


Rationale for Short-eared Owl Determination (Alternative C) 


Although 7,534 acres surface disturbance of potential short-eared owl habitat would be directly 
impacted by Alternative C, this constitutes a small percentage of such habitats available 
throughout the range for this species. Applicant-committed measures and conservation measures 
would minimize direct impacts to suitable habitat and eliminate direct impacts to individual birds 
during the nesting season. While Alternative C could potentially result in direct and indirect 
adverse impacts to short-eared owls, the probability is relatively low based on the percentage of 
habitat that could be disturbed during the life of the project.  


4.12.1.3.2.12 Lewis' Woodpecker 
Impacts to the Lewis' woodpecker would be of the same nature as those described under the 
Proposed Action. Surface-disturbing activities under Alternative C would impact 1,740 acres of 
Lewis' woodpecker habitat (4.2%). Alternative C would result in greater impacts to Lewis' 
woodpecker than would occur under the No Action Alternative. Compared to the No Action 
Alternative, development under Alternative C would result in the disturbance of 1,453 more 
acres of habitat (see Table 4-119). 
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Lewis' Woodpecker Determination (Alternative C) 


Implementation of Alternative C may affect individuals, but is not likely to contribute to the 
need to become listed. 


Rationale for Lewis' Woodpecker Determination (Alternative C) 


Although 1,740 acres surface disturbance of potential Lewis' woodpecker habitat would be 
directly impacted by Alternative C, this constitutes a small percentage of such habitats available 
throughout the range for this species. Applicant-committed measures and conservation measures 
would minimize direct impacts to suitable habitat and eliminate direct impacts to individual birds 
during the nesting season. While the Alternative C could potentially result in direct and indirect 
adverse impacts to Lewis' woodpecker, the probability is relatively low based on the percentage 
of habitat that could be disturbed during the life of the project.  


4.12.1.3.2.13 Mountain Plover 
Impacts to the mountain plover would be similar to those described under the Proposed Action. 
Surface-disturbing activities under Alternative C would impact 1,326 acres of mountain plover 
known breeding habitat (5.8%). Alternative C would result in greater impacts to mountain plover 
known breeding habitat than would occur under the No Action Alternative. Compared to the No 
Action Alternative, development under Alternative C would result in the disturbance of 827 
more acres of known breeding habitat (see Table 4-120). 


Mountain Plover Determination (Alternative C) 


Implementation of Alternative C may impact individuals, but is not likely to contribute to the 
need to become listed. 


Rationale for Mountain Plover (Alternative C) 


Although 1,326 acres of surface disturbance of potential mountain plover habitat would be 
directly impacted by Alternative C, this constitutes a small percentage of such habitats available 
both within the project area and throughout the range for this species. Applicant-committed 
measures and conservation measures would minimize direct impacts to suitable habitat, and 
eliminate direct impacts to individual birds during the nesting season. 


4.12.1.3.2.14 Sensitive Fish Species 
Impacts to roundtail chub, bluehead sucker, and flannelmouth sucker would be the same as the 
impacts to federally listed Colorado River fish.  


Colorado River Sensitive Fish Determinations (Alternative C) 


Implementation of Alternative C may affect individuals, but is not likely to contribute to the 
need to become listed. 


Colorado River Sensitive Fish Determination Rational (Alternative C) 


The rationale for the determination above is the same as described for the Proposed Action.  
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4.12.1.3.3 OTHER SPECIAL STATUS SPECIES RETAINED FOR ANALYSIS 


4.12.1.3.3.1 Raptors 
Under Alternative C, 1,711 acres of surface disturbance would occur within 0.5-mile of raptor 
nests. This represents 4.5% of the total area with 0.5-mile of all raptor nests. Approximately 4 
times more surface disturbance would occur in these areas under Alternative C than under the No 
Action Alternative (see Table 4-122). 


Under Alternative C, 90 miles of new roads would be built within a 0.5-mile radius of raptor 
nests, which is 6 times more miles of new roads than under the No Action Alternative (see Table 
4-122), and 68% more than under current conditions. 


Raptor Determination (Alternative C) 


Implementation of Alternative C may affect individuals, but is not likely to contribute to the 
need to become listed. 


Rationale for Raptor Determination (Alternative C) 


Although 1,711 acres surface disturbance would occur within 0.5-mile of raptor nests under 
Alternative C, this constitutes a small percentage of these habitats available throughout the range 
for this species. Applicant-committed measures and conservation measures would minimize 
direct impacts to suitable habitat and eliminate direct impacts to individual birds during the 
nesting season. While Alternative C could potentially result in direct and indirect, adverse 
impacts to raptor nesting habitat, the probability is relatively low based on the percentage of 
habitat that could be disturbed during the life of the project.  


4.12.1.3.3.2 Migratory Birds 
Under Alternative C, 9,979 acres (4.8%) of potential migratory bird habitat would be converted 
to well pads, roads, and evaporative facilities, nearly 5 times the amount under the No Action 
Alternative (see Table 4-123). More than half of the habitat loss under Alternative C would occur 
in scrub/shrub habitat types (6,224 acres or 5.2% of scrub/shrub habitat types across the project 
area). The majority of surface disturbance under the No Action Alternative would also occur in 
scrub/shrub habitat types, but this disturbance would be 77% lower than under Alternative C. 
Surface disturbance would also occur in evergreen forest (1,332 acres), barren lands (1,090 
acres), grasslands/herbaceous (730 acres), woody wetland and open water (351 acres), and 
disturbed and agricultural land (252 acres) under Alternative C. Surface disturbance in these 
habitat types would be 73%–86% more under Alternative C than under the No Action 
Alternative (see Table 4-123). 


Under Alternative C, road-related impacts to migratory birds would result from the construction 
of 526 miles of new roads in migratory bird habitat, more than 7 times more miles of new roads 
than under the No Action Alternative, and 94% more than under current conditions. Under 
Alternative C, there would be an estimated 8.5% maximum increase in traffic volume over 
current conditions (see Section 4.5, Table 4-75). The construction of new roads would also have 
indirect impacts associated with habitat fragmentation (discussed in detail in Section 4.16.1.3.6) 
and noise disturbances. 
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Under Alternative C, 194,089 acres (94%) of the total migratory bird habitat in the project area 
would lose functional value due to habitat fragmentation. This is approximately 43% more 
unfavorable habitat than would occur under the No Action Alternative (see Table 4-124), and 
60% more than under current conditions. Migratory birds that use the scrub/shrub habitat type 
would be most heavily impacted because more than half of the total habitat fragmentation would 
occur in this vegetation type under Alternative C and the No Action Alternative. However, 
impacts would be less severe under the No Action Alternative because approximately 27% less 
habitat fragmentation would occur than under Alternative C in the scrub/shrub habitat type (see 
Table 4-124). 


Migratory Birds Determination (Alternative C) 


Alternative C may affect individuals, but is not likely to contribute to the need to become 
listed. 


Rationale for Migratory Birds Determination (Alternative C) 


None of the migratory birds considered are proposed for listing under the ESA or included on the 
BLM sensitive species list. Although impacts in the project area could adversely affect local 
populations or individuals, a relatively small percentage of each species' habitat within their 
entire range would be impacted by the Proposed Action. In addition, no more than 5.2% of each 
species' habitat in the project area would be directly impacted (Table 4-123) under Alternative C. 
Based on this analysis, the BLM has determined that the Alternative C would not contribute to 
the need for federal listing of any of these migratory bird species. 


4.12.1.4 ALTERNATIVE D: NO ACTION 


4.12.1.4.1 FEDERALLY LISTED THREATENED, ENDANGERED, AND CANDIDATE SPECIES 


4.12.1.4.1.1 Impacts Common to Several Species 
These would be of the same nature as described for the Proposed Action (see Section 
4.12.1.1.1.1). 


4.12.1.4.1.2 Clay Reed-mustard 
Impacts to clay reed-mustard under the No Action Alternative would be the same as those under 
the Proposed Action. No occupied or suitable clay reed-mustard habitat areas would be disturbed 
(see Map 37). 


Clay Reed-mustard Determination (No Action) 


Implementation of the No Action Alternative may affect, but is not likely to adversely affect, 
the species. 


Rationale for Clay Reed-mustard Determination (No Action) 


The rationale for this determination under the No Action Alternative is the same as described for 
the Proposed Action. 
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4.12.1.4.1.3 Shrubby Reed-mustard 
Impacts to shrubby reed-mustard under the No Action Alternative would be of the same nature 
as those under the Proposed Action, but would affect far fewer acres of the Badlands Cliff 
shrubby reed-mustard habitat area (see Map 37). Less than 0.1 acre (0.01%) of the Badlands 
Cliff shrubby reed-mustard habitat area would be disturbed under the No Action Alternative (see 
Table 4-100). The No Action Alternative would therefore have the least impact to shrubby reed-
mustard of any alternative. 


As shown in Table 4-100, 108 acres (7.5%) of the Badlands Cliff shrubby reed-mustard habitat 
area occurs within 300 feet of existing and proposed roads. For the purposes of this analysis, this 
acreage would be at increased risk for the indirect impacts listed under the Proposed Action. This 
represents 163 fewer acres than the Proposed Action. 


Shrubby Reed-mustard Determination (No Action) 


Implementation of the No Action Alternative may affect, but is not likely to adversely affect 
the species. 


Rationale for Shrubby Reed-mustard Determination (No Action) 


Surface disturbance would directly affect approximately 0.01% of the Badlands Cliff shrubby 
reed-mustard habitat area. Applicant-committed measures (Appendix B) would effectively 
eliminate direct impacts to individual plants or occupied habitat. Indirect impacts would likely 
occur over 108 acre of the Badlands Cliff shrubby reed-mustard habitat area, and would largely 
be eliminated by applicant-committed measures.  


4.12.1.4.1.4 Pariette Cactus 
Impacts to Pariette cactus under the No Action Alternative would be of the same nature as those 
under the Proposed Action, but would directly impact approximately 6 acres of potential Pariette 
cactus habitat (see Map 37). Under the No Action Alternative, there would be no direct impacts to 
the 2009 Pariette cactus core conservation areas, which contain nesting and foraging habitat for the 
species’ insect pollinators. Potential indirect impacts from fugitive dust, invasive weeds, and 
increased access to habitat areas associated with road development would be considerably reduced 
compared to the Proposed Action due to an overall reduction in road density, but with 1.5 miles of 
new roads in potential habitats. Under the No Action Alternative, 602 acres of Pariette cactus 
habitat and 24 acres of the 2009 core conservation areas occur within 300 feet of existing and 
proposed roads. Applicant-committed measures and conservation measures would minimize the 
likelihood of direct disturbance of the species if it is encountered outside of its  potential habitats 
within development areas, but would not eliminate indirect impacts associated with roads, 
including fugitive dust, weed invasion, and increased access to OHV use and illegal collection. 


Pariette Cactus Determination (No Action) 


Implementation of the No Action Alternative may affect, but is not likely to adversely affect 
the species. 


Rationale for Pariette Cactus Determination (No Action) 


The rationale for this determination under the No Action Alternative is the same as described for 
the Proposed Action.  
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4.12.1.4.1.5 Uinta Basin Hookless Cactus 
Direct impacts to Uinta Basin hookless cactus (Sclerocactus wetlandicus) under the No Action 
Alternative would be of the same nature as those under the Proposed Action, but would affect 
9,001 fewer acres of the species' potential habitats (see Map 37). The No Action Alternative 
would result in the direct disturbance of 974 acres within potential habitats, totaling 1.0% of 
habitats in the project area (see Table 4-102). Applicant-committed measures and conservation 
measures would minimize the likelihood of direct removal of the species during project 
construction, but would not eliminate indirect impacts associated with roads, including fugitive 
dust, weed invasion, and increased access to OHV use and illegal collection. Road-associated 
impacts described under the Proposed Action would occur along approximately 99 miles of new 
roads within potential habitats under the No Action Alternative. Approximately 17,409 acres of 
habitat would be within 300 feet of existing and proposed roads, making these habitats more 
susceptible to the indirect impacts from fugitive dust, sedimentation, and fragmentation and 
degradation of the cactus’ habitat or nesting and foraging habitats for the cactus’ insect 
pollinators. Applicant-committed measures would minimize these risks, as described under the 
Proposed Action. The 820 acres of surface disturbance proposed in the cactus's potential habitats 
under the No Action Alternative has the potential to contain approximately 1,520 plants (see 
Table 4-103). Including desiccants, up to 1,987 plants and approximately 867 spine clusters 
could be located in areas proposed for development under the No Action Alternative.  


Uinta Basin Hookless Cactus Determination (No Action) 


Implementation of the No Action Alternative may affect, and is likely to adversely affect the 
species. 


Rationale for Uinta Basin Hookless Cactus Determination (No Action) 


The rationale for this determination under the No Action Alternative is the same as described for 
the Proposed Action. However, the potential adverse impacts to the species would be 
considerably fewer than under the Proposed Action, as described above. 


4.12.1.4.1.6 Graham's Beardtongue 
There would be no direct impacts to occupied Graham's beardtongue habitat under the No Action 
Alternative (see Table 4-104. ; Map 37). However, there would be potential for indirect impacts 
to the species from 72 miles of road development in the project area and associated fugitive dust 
and weed invasion. As under the Proposed Action, approximately 16.2 acres of Graham’s 
beardtongue occupied habitat would be effectively located within 300 feet of existing and 
proposed roads under this alternative, and therefore at greater risk of indirect adverse impacts 
such as the invasion of non-native species. 


Graham's Beardtongue Determination (No Action) 


Implementation of the No Action Alternative is not likely to jeopardize the continued 
existence of the species, and is not likely to destroy or adversely modify proposed critical 
habitat. 
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Rationale for Graham's Beardtongue Determination (No Action) 


The rationale for this determination under the No Action Alternative is the same as described for 
the Proposed Action. However, the potential adverse impacts to the species would be 
considerably fewer than under the Proposed Action, as described above. 


4.12.1.4.1.7 Ute Ladies'-tresses 
Impacts to the Ute ladies'-tresses under the No Action Alternative would be of the same nature as 
under the Proposed Action, but would not impact native riparian habitats where the species 
potentially occurs. Potential indirect impacts to the species would be greatly reduced due to 253 
fewer miles of roads and associated fugitive dust, weed invasion, sedimentation, and impacts to 
pollinators due to habitat fragmentation than under the Proposed Action.  


Determination for Ute Ladies'-tresses (No Action) 


Implementation of the No Action Alternative may affect, but is not likely to adversely affect 
the species. 


Rationale for Ute Ladies'-tresses Determination (No Action) 


The rationale for this determination under the No Action Alternative is the same as described for 
the Proposed Action. However, the potential adverse impacts to the species would be 
considerably fewer than under the Proposed Action, as described above. 


4.12.1.4.1.8 Mexican Spotted Owl (MSO) 
Impacts to the MSO under the No Action Alternative would be of the same nature as those under 
the Proposed Action, but would generally affect fewer acres of the species' habitat. No MSO 
habitat classified as “good” in the project area would be disturbed by construction of roads, well 
pads, and ancillary facilities such as pipelines and evaporative facilities (see Table 4-105). 
Approximately 10 acres (or 2.1%) of the MSO habitat classified as “fair” in the project area 
would be disturbed, and approximately 16 acres (or 0.1%) of the MSO habitat classified as 
“poor” would be disturbed (see Table 4-105). Only 5 acres within the 0.5-mile buffer of MSO 
habitat is expected to be impacted under this alternative (see Table 4-105).  


Mexican Spotted Owl Determination (No Action) 


Implementation of the No Action Alternative may affect, but is not likely to adversely affect 
the species. 


Rationale for Mexican Spotted Owl Determination (No Action) 


Although 10 acres of “fair” and 16 acres of “poor” MSO habitat would be affected by the No 
Action Alternative, this constitutes a small percentage of “good” habitat available throughout the 
range for this species. Applicant-committed measures and conservation measures would 
minimize direct impacts to suitable habitat, and eliminate direct impacts to individual birds 
during the nesting season.  
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4.12.1.4.1.9 Greater Sage-grouse 
Impacts to the greater sage-grouse under the No Action Alternative would be the same as under 
the Proposed Action, but would affect 794 fewer acres within 2 miles of known leks, 2,185 fewer 
acres of brooding habitat, and 2,071 fewer acres of wintering habitat. Under the No Action 
Alternative, approximately 47 acres of surface disturbance by well pads, roads, evaporation 
facilities, and pipeline corridors would occur within the 2-mile buffer around the known greater 
sage-grouse lek (see Table 4-106). This would comprise 0.6% of the 8,032 acres within the 
buffer zone. Approximately 863 acres of surface disturbance would occur within the 84,647 
acres of UDWR-designated brooding habitat, constituting a conversion of 1.0% of total available 
acres in the project area. Roads proposed under the No Action Alternative (along with existing 
roads) would contribute to the devaluation or degradation of 69.5% of the 84,647 acres of 
potential sage-grouse habitat in the project area. Approximately 196 acres of surface disturbance 
would occur within the 38,747 acres of UDWR-designated wintering habitat, constituting a 
conversion of 0.5% of total available acres in the project area. 


Greater Sage-grouse Determination (No Action) 


Implementation of the No Action Alternative may impact and could lead to a downward 
population trend, but would not likely contribute to the listing of the species. 


Rationale for Greater Sage-grouse Determination (No Action) 


Although 47 acres within 2 miles of a known (inactive) lek, 863 acres of potential brooding 
habitat, and 196 acres of potential wintering habitat would be directly impacted by the No Action 
Alternative, this constitutes a small percentage of such habitats available throughout the range 
for this species. Applicant-committed measures and conservation measures would minimize 
direct impacts to suitable habitat and eliminate direct impacts to individual birds during the 
nesting season. Although the No Action Alternative may result in direct and indirect adverse 
impacts to greater sage-grouse in the project area, the probability is relatively low based on the 
percentage of habitat that could be disturbed during the life of the project. 


4.12.1.4.1.10 Western Yellow-billed Cuckoo  
Impacts to the WYBC under the No Action Alternative would be of the same nature as under the 
Proposed Action, but would affect fewer acres of the species' habitat. Under the No Action 
Alternative, 21 fewer acres of potential habitat (riparian vegetation) are anticipated to be 
impacted than the Proposed Action with a total of 0.7% of the total potential habitat in the 
project area (Table 4-107). Impacts on this species would be virtually similar under the No 
Action Alternative as Alternative C, providing both alternatives follow the same regulations for 
surface-disturbing activities. Depending on the location of the impacts along the riparian areas in 
the project area, the impacts could be more or less severe. 


Adverse impacts to the species would be mitigated by restricting new surface disturbing 
activities within 330 feet of riparian areas and in wet meadows, springs, and seeps and by 
surveys to assess riparian habitat on a case-by-case basis takes place prior to the initiation of any 
construction activities. If the species or habitat for the yellow-billed cuckoo is found, then the 
area would be avoided if possible.  
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Western Yellow-billed Cuckoo Determination (No Action) 


Implementation of the No Action Alternative may impact and could lead to a downward 
population trend, but would not likely contribute to the listing of the species. 


Rationale for Western Yellow-billed Cuckoo Determination (No Action) 


Based on this analysis and applicant-committed measures, the BLM has determined that the No 
Action Alternative may affect, but would not be likely to adversely affect WYBC habitat. This 
would be due to the avoidance of important riparian areas and site-specific surveys prior to any 
construction activities being initiated, and the small percentage of riparian habitat that would be 
impacted under this alternative.  


4.12.1.4.1.11 Threatened, Endangered, and Candidate Fish Species 
Impacts to Colorado River fish under the No Action Alternative would be of the same nature as 
those under the Proposed Action, but would result in impacts of lesser magnitude, including less 
depletion of the Green River, less disturbance of erosive soils, and a slightly lower risk of a 
pipeline spill. Under the No Action Alternative, approximately 473 pipeline crossings of 
intermittent/ephemeral drainages that are tributary to the Green River would be required. A total 
of four wells would be situated within the 100-year floodplain for the Green River, as well as 0.6 
mile of roads and pipelines. An additional six wells would lie within 100-year floodplains of 
Green River tributaries within 5 miles of the river, along with 7.5 miles of pipeline (see Table 
4-108).  


The risk of acute or chronic toxicity to endangered fish in the Green River in the event of a 
natural-gas condensate spill would be the same as under the Proposed Action, although the 
likelihood of a spill would be lower. The 0.6 mile of pipeline in the Green River floodplain under 
the No Action Alternative would carry a risk of 0.018 incident over their 30-year production 
phase, or 1 incident every 1,668 years. The 7.5 miles of pipeline crossing floodplains within 5 
miles of the Green River would carry a risk of 0.22 incident over the 30-year production phase 
over which each pipeline would be used, or 1 incident every 133 years. However, spill 
attenuation would greatly reduce the risk of a spill reaching the Green River before it evaporated. 


Under the No Action Alternative, approximately 71 acre-feet of water from the Green River 
Basin would be consumed over the lifetime of the project (see Table 4-108). Peak annual 
withdrawals from sources that feed the Green River would be approximately 5 acre-feet per year; 
see Table 4-108). This equates to approximately 0.011 cfs of withdrawal and would represent a 
loss of approximately 0.001% of the approximately 1,000 cfs recorded minimum stream flow of 
the Green River adjacent to the project area. Approximately 10 acres of highly erosive soils 
would be disturbed (see Table 4-108). Project-related disturbance would increase the Green 
River's sediment load by approximately 26,636 tons/year, or 0.01% (see Table 4-131 in Section 
4.15.1.1.2.2). 


Colorado River Endangered Fish Determinations (No Action) 


Implementation of the No Action Alternative may affect, and is likely to adversely affect all 
Colorado River endangered fish. 


Colorado River Endangered Fish Determination Rational (No Action) 


The rationale for the determination above is the same as described for the Proposed Action. 
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4.12.1.4.2 STATE OF UTAH AND BLM SENSITIVE SPECIES 


4.12.1.4.2.1 Untermann Daisy 
Impacts to the Untermann daisy under the No Action Alternative would be of the same nature as 
those under the Proposed Action, but would affect 1,496 (84%) fewer acres of potential habitat 
(see Map 37). Development under the No Action Alternative would disturb 281 acres of 
potential Untermann daisy habitat, or 0.6% of its potential habitat in the project area (see Table 
4-109). Potential indirect impacts to the species would be considerably reduced due to 325 fewer 
miles of road development and associated fugitive dust, weed invasion, and impacts to 
population connectivity and pollinator activity from habitat fragmentation. Approximately 
7,552.2 acres of Untermann daisy habitat would be effectively placed within 300 feet of existing 
and proposed roads under this alternative.  


Untermann Daisy Determination (No Action) 


Implementation of the No Action Alternative may affect individuals, but is not likely to 
contribute to the need to become listed. 


Rationale for Untermann Daisy Determination (No Action) 


The rationale for this determination under the No Action Alternative is the same as described for 
the Proposed Action. However, the potential adverse impacts to the species would be 
considerably fewer than under the Proposed Action, as described above. 


4.12.1.4.2.2 Sterile Yucca 
Impacts to sterile yucca under the No Action Alternative would be of the same nature as under 
the Proposed Action, but would occur on 3.06 acres, which is 36.4% of known sterile yucca 
habitat in the project area and 2.85 (13.5 times) more acres than under the Proposed Action. 
Indirect affects to known sterile yucca habitat would be the same as under the Proposed Action. 


Sterile Yucca Determination (No Action) 


Implementation of the No Action Alternative may affect individuals, but is not likely to 
contribute to the need to become listed. 


Rationale for Sterile Yucca Determination (No Action) 


Because direct impacts to the sterile yucca's habitat would total less than 2% of the known 
habitat available in the project area, and because considerable additional habitat exists beyond 
the project area, project-related activities are not likely to contribute to the need for federal 
listing of the species. In addition, site-specific avoidance and minimization measures, where 
required by the AO, would further reduce direct or indirect impacts to sterile yucca individuals 
and habitats. 


4.12.1.4.2.3 Graham’s Catseye, Barneby’s Catseye, Goodrich’s Blazingstar, 
Goodrich’s Columbine, and Uinta Greenthread 


Because the acreages of the potential habitats for these five species have not been mapped or 
determined for the project area, impacts are broadly described and compared between the action 
alternatives. In general, direct and indirect impacts to these five plant species under Alternative E 
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would be comparable to the nature and degree of direct impacts described for other State of Utah 
and BLM sensitive plant species associated with similar Green River shale habitats, which are 
reduced or eliminated compared to the Proposed Action. However, decreased road development 
under the No Action Alternative would result in fewer indirect impacts to these species habitats 
due to 253 fewer miles of roads, a 78% reduction compared to the Proposed Action. 


Graham’s catseye, Barneby’s catseye, Goodrich’s blazingstar, Goodrich’s columbine, and 
Uinta greenthread Determination (No Action) 


Implementation of the No Action Alternative may affect individuals, but is not likely to 
contribute to the need for listing for any of the five species. 


Rationale for Graham’s catseye, Barneby’s catseye, Goodrich’s blazingstar, Goodrich’s 
columbine, and Uinta greenthread Determination (No Action) 


Because additional habitats for Graham’s catseye, Barneby’s catseye, Goodrich’s blazingstar, 
Goodrich’s columbine, and Uinta greenthread exist beyond the project area, and because site-
specific avoidance and minimization measures, where required by the AO, would further reduce 
direct or indirect impacts to individuals and habitats, project-related activities are not likely to 
contribute to the need for federal listing of these species. 


4.12.1.4.2.4 White-tailed Prairie Dog 
Impacts to the white-tailed prairie dog under the No Action Alternative would be of the same 
nature as those under the Proposed Action, but would affect fewer acres of known colonies. 
Surface-disturbing activities associated with the Proposed Action (e.g., the construction of well 
pads, pipelines, and access roads) would result in the loss of approximately 337 discontinuous 
acres of prairie dog colonies in the project area, or 2.2% of the colonies present (see Table 
4-111). 


White-tailed Prairie Dog Determination (No Action) 


Implementation of the No Action Alternative may affect individuals, but is not likely to 
contribute to the need to become listed. 


Rationale for White-tailed Prairie Dog Determination (No Action) 


The rationale for this determination under the No Action Alternative is the same as described for 
the Proposed Action. However, the potential adverse impacts to the species would be 
considerably fewer than under the Proposed Action, as described above. 


4.12.1.4.2.5 Big Free-tailed Bat 
Impacts to the big free-tailed bat would be of the same nature as those described under the 
Proposed Action. Surface-disturbing activities under the No Action Alternative would impact 31 
acres of potential roosting habitat (0.8%), and 1,541 acres of potential foraging habitat (1.2%). 
The No Action Alternative would result in considerably fewer impacts than the Proposed Action, 
with impacts to 125 fewer acres of potential roosting habitat and 3,904 fewer acres of potential 
foraging habitat (see Table 4-112). 
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Big Free-tailed Bat Determination (No Action) 


Implementation of the No Action Alternative may affect individuals, but is not likely to 
contribute to the need to become listed. 


Rationale for Big Free-tailed Bat Determination (No Action) 


The rationale for this determination under the No Action Alternative is the same as described for 
the Proposed Action. However, the potential adverse impacts to the species would be 
considerably less than under the Proposed Action, as described above.  


4.12.1.4.2.6 Spotted Bat 
Impacts to the spotted bat would be of the same nature as those described under the Proposed 
Action. Surface-disturbing activities under the No Action Alternative would impact 31 acres 
(0.8%) of potential roosting habitat, and 1,933 acres (1.0%) of potential foraging habitat. The No 
Action Alternative would result in considerably fewer impacts than the Proposed Action, with 
impacts to 125 fewer acres of potential roosting habitat and 5,274 fewer acres of potential 
foraging habitat (see Table 4-113). 


Spotted Bat Determination (No Action) 


Implementation of the No Action Alternative may affect individuals, but is not likely to 
contribute to the need to become listed. 


Rationale for Spotted Bat Determination (No Action) 


The rationale for this determination under the No Action Alternative is the same as described for 
the Proposed Action. However, the potential adverse impacts to the species would be 
considerably fewer than under the Proposed Action, as described above.  


4.12.1.4.2.7 Burrowing Owl 
Impacts to the burrowing owl under the No Action Alternative would be of the same nature as 
those under the Proposed Action, but would affect fewer acres within 0.5 mile of known owl 
nests. Under the No Action Alternative, 14 acres (0.9%) within 0.5-mile of burrowing owl nests 
would be directly converted to well pads, roads, and other facilities (see Table 4-114). In 
addition, surface-disturbing activities under the No Action Alternative (e.g., the construction of 
well pads, pipelines, and access roads) would result in the loss of approximately 337 acres of 
prairie dog/burrowing owl habitat in the project area (see Table 4-111). 


Burrowing Owl Determination (No Action) 


Implementation of the No Action Alternative may affect individuals, but is not likely to 
contribute to the need to become listed. 


Rationale for Burrowing Owl Determination (No Action) 


Although 14 acres of burrowing owl nesting habitat and 337 acres of prairie dog/burrowing owl 
habitat would be directly impacted by the No Action Alternative, this constitutes a small 
percentage of suitable habitat available in the project area and throughout the range for this 
species. Applicant-committed measures and conservation measures would minimize direct 
impacts to suitable habitat, and eliminate direct impacts to individual birds during the nesting 
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season. Although the No Action Alternative would result in direct and indirect adverse impacts 
to burrowing owls, the probability is relatively low based on the percentage of habitat that could 
be disturbed during the life of the project.  


4.12.1.4.2.8 Ferruginous Hawk 
Impacts to the ferruginous hawk under the No Action Alternative would be of the same nature as 
those under the Proposed Action, but would affect fewer acres within 0.5 mile of known hawk 
nests. Under the No Action Alternative, 172 acres (1.2%) within the 0.5-mile buffer around 
ferruginous hawk nesting areas would be directly impacted by surface disturbance. In addition, 
the construction of well pads and roads would effectively remove 1,701 acres (or 1.2%) of 
potential foraging habitat from use by foraging ferruginous hawks (see Table 4-115). 


Determination for Ferruginous Hawk (No Action) 


Implementation of the No Action Alternative may affect individuals, but is not likely to 
contribute to the need to become listed. 


Rationale for Ferruginous Hawk Determination (No Action) 


Although 1,701 acres of foraging habitat and 172 acres of nesting habitat would be directly 
impacted by the No Action Alternative, this constitutes a small percentage of suitable habitat 
available throughout the range for this species. Applicant-committed measures and conservation 
measures would minimize direct impacts to suitable habitat, and eliminate direct impacts to 
individual birds during the nesting season. While the No Action Alternative could potentially 
result in direct and indirect adverse impacts to ferruginous hawks, the probability is relatively 
low based on the percentage of habitat that could be disturbed during the life of the project.  


4.12.1.4.2.9 Bald Eagle 
Impacts to bald eagles under the No Action Alternative would be of the same nature as those 
under the Proposed Action, but would affect fewer acres of the species' roosting habitat. Impacts 
to wintering bald eagles would include the long-term surface disturbance and fragmentation and 
human-disturbance of approximately 50 acres of winter roosting habitat within 0.5 mile of 
known winter roosting areas. This is approximately 1.2% of the bald eagle winter roosting 
habitat in the project area that would be disturbed by construction of roads, well pads, and 
ancillary facilities such as pipelines (see Table 4-116). In addition, no acres of potential roosting 
habitat (riparian) in the project area would be disturbed. Road-associated impacts described 
under the Proposed Action would occur along approximately 72 miles of new roads in the 
project area under the No Action Alternative. 


Bald Eagle Determination (No Action) 


Implementation of the No Action Alternative may affect individuals, but is not likely to 
contribute to the need to become listed. 


Rationale for Bald Eagle Determination (No Action) 


Although 50 acres of bald eagle winter roosting habitat within 0.5 mile of known winter roosting 
areas would be directly impacted by the No Action Alternative, this constitutes a small 
percentage of suitable habitat available throughout the range for this species. Applicant-
committed measures and conservation measures would minimize direct impacts to suitable 
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habitat and eliminate direct impacts to individual birds during the nesting season. While the No 
Action Alternative could potentially result in direct and indirect adverse impacts to bald eagles, 
the probability is relatively low based on the percentage of habitat that could be disturbed during 
the life of the project.  


4.12.1.4.2.10 Golden Eagle 
Short- and long-term direct and indirect impacts of well development on golden eagles are 
identical to those described in Section 4.12.1.1.3.1, Raptors. All applicant-committed measures 
will be followed as stated in Section 2.2.9.6.  


Surface-disturbing activities under the No Action Alternative would impact 141 acres of nest 
buffer area (see Table 4-117). Temporal and spatial buffers apply to these nest buffers, and will 
be prescribed during site-specific surveys. The activity of affected nests would also be 
determined during site-specific surveys. The No Action Alternative would result in fewer 
impacts to the golden eagle than the Proposed Action. Compared to the Proposed Action, 
development under the No Action Alternative would result in the disturbance of 416 fewer acres 
of nest buffer area. However, the disturbance of this area under the Proposed Action is negligible 
due to applicant-committed measures. 


Golden Eagle Determination (No Action) 


Implementation of the No Action Alternative may affect individuals, but is not likely to 
contribute to the need to become listed. 


Rationale for Golden Eagle Determination (No Action) 


Although 141 acres surface disturbance within 0.5 mile of known golden eagle nests would be 
directly impacted by the No Action Alternative, this constitutes a small percentage of suitable 
habitat available throughout the range for this species. Applicant-committed measures and 
conservation measures would minimize direct impacts to suitable habitat, and eliminate direct 
impacts to individual birds during the nesting season. While the No Action Alternative could 
potentially result in direct and indirect adverse impacts to golden eagles, the probability is 
relatively low based on the number of nests that could be disturbed during the life of the project.  


4.12.1.4.2.11 Short-eared Owl 
Impacts to the short-eared owl under the No Action Alternative would be of the same nature as 
those under the Proposed Action, but would affect fewer acres in the owl's potential habitat. 
Under the Proposed Action, approximately 1,701 acres of well pads and roads would be 
constructed in short-eared owl habitat, rendering 1.2% of this area potentially unusable to owls 
for the life of the project (see Table 4-118). 


Short-eared Owl Determination (No Action) 


Implementation of the No Action Alternative may affect individuals, but is not likely to 
contribute to the need to become listed. 
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Rationale for Short-eared Owl Determination (No Action) 


Although 1,701 acres surface disturbance of potential short-eared owl habitat would be directly 
impacted by the No Action Alternative, this constitutes a small percentage of such habitats 
available throughout the range for this species. Applicant-committed measures and conservation 
measures would minimize direct impacts to suitable habitat and eliminate direct impacts to 
individual birds during the nesting season. While the No Action Alternative could potentially 
result in direct and indirect adverse impacts to short-eared owls, the probability is relatively low 
based on the percentage of habitat that could be disturbed during the life of the project.  


4.12.1.4.2.12 Lewis' Woodpecker 
Impacts to the Lewis' woodpecker would be of the same nature as those described under the 
Proposed Action. Surface-disturbing activities under the No Action Alternative would impact 
287 acres of Lewis' woodpecker habitat. The No Action Alternative would result in fewer 
impacts to Lewis' woodpecker habitat than would occur under the Proposed Action. Compared to 
the Proposed Action, development under the No Action Alternative would result in the 
disturbance of 988 fewer acres of habitat (see Table 4-119). 


Lewis' Woodpecker Determination (No Action) 


Implementation of the No Action Alternative may affect individuals, but is not likely to 
contribute to the need to become listed. 


Rationale for Lewis' Woodpecker Determination (No Action) 


Although 287 acres surface disturbance of potential Lewis' woodpecker habitat would be directly 
impacted by the No Action Alternative, this constitutes a small percentage of such habitats 
available throughout the range for this species. Applicant-committed measures and conservation 
measures would minimize direct impacts to suitable habitat and eliminate direct impacts to 
individual birds during the nesting season. While the No Action Alternative could potentially 
result in direct and indirect adverse impacts to Lewis' woodpecker, the probability is relatively 
low based on the percentage of habitat that could be disturbed during the life of the project.  


4.12.1.4.2.13 Mountain Plover 
Impacts to the mountain plover would be similar to those described under the Proposed Action. 
Surface-disturbing activities under the No Action Alternative would impact 499 acres of 
mountain plover known breeding habitat (2.2%). The No Action Alternative would result in 
fewer impacts to mountain plover known breeding habitat than would occur under the Proposed 
Action. Compared to the Proposed Action, development under the No Action Alternative would 
result in the disturbance of 221 fewer acres of known breeding habitat (see Table 4-120). 


Mountain Plover Determination (No Action) 


Implementation of the No Action Alternative may impact individuals, but is not likely to 
contribute to the need to become listed. 
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Rationale for Mountain Plover (No Action) 


Although 499 acres of surface disturbance of potential mountain plover habitat would be directly 
impacted by the No Action Alternative, this constitutes a small percentage of such habitats 
available both within the project area and throughout the range for this species. Applicant-
committed measures and conservation measures would minimize direct impacts to suitable 
habitat, and eliminate direct impacts to individual birds during the nesting season. 


4.12.1.4.2.14 Sensitive Fish Species 
Impacts to roundtail chub, bluehead sucker, and flannelmouth sucker would be the same as the 
impacts to federally listed Colorado River fish, as described in Section 4.12.1.4.1.11. 


Colorado River Sensitive Fish Determinations (No Action) 


Implementation of the No Action Alternative may affect individuals, but is not likely to 
contribute to the need to become listed. 


Colorado River Sensitive Fish Determination Rational (No Action) 


The rationale for the determination above is the same as described for the Proposed Action. 


4.12.1.4.3 OTHER SPECIAL STATUS SPECIES RETAINED FOR ANALYSIS 


4.12.1.4.3.1 Raptors 
Under the No Action Alternative, 417 acres of surface disturbance would occur within 0.5-mile 
of raptor nests. This represents 1.1% of the total raptor nesting buffer in the project area (see 
Table 4-122). 


Road-related disturbance to raptors would result from the construction of 15 miles of new roads 
within 0.5-mile of raptor nests under the No Action Alternative (see Table 4-122). This is a 11% 
increase over current conditions. 


Raptor Determination (No Action) 


Implementation of the No Action Alternative may affect individuals, but is not likely to 
contribute to the need to become listed. 


Rationale for Raptor Determination (No Action) 


Although 417 acres surface disturbance of raptor nesting habitat would be directly impacted by 
the No Action Alternative, this constitutes a small percentage of such habitats available 
throughout the range for this species. Applicant-committed measures and conservation measures 
would minimize direct impacts to suitable habitat, and eliminate direct impacts to individual 
birds during the nesting season. While the No Action Alternative could potentially result in 
direct and indirect adverse impacts to raptor nesting habitat, the probability is relatively low 
based on the percentage of habitat that could be disturbed during the life of the project.  
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4.12.1.4.3.2 Migratory Birds 
A total of approximately 2,053 acres of surface disturbance would occur on land within 
migratory bird habitat under the No Action Alternative. This represents approximately 1% of 
total migratory bird habitat in the project area. The majority of surface disturbance under the No 
Action Alternative would be in scrub/shrub habitat types (1,428 acres, or 1.2% of total 
scrub/shrub habitats in the project area), therefore migratory bird species associated with this 
habitat type would be most heavily impacted. Under the No Action Alternative, surface 
disturbance would also occur in evergreen forest (190 acres), barren lands (152 acres), 
grasslands/herbaceous (134 acres), woody wetland and open water (94 acres), and disturbed and 
agricultural land (55 acres) habitat types (see Table 4-123). 


Road-related disturbance to migratory birds would result from the construction of 72 miles of 
new roads under the No Action Alternative, a 13% increase over current conditions. Under the 
No Action Alternative, there would be an estimated 1.7% maximum increase in traffic volume 
over current conditions (see Section 4.5, Table 4-75). The construction of new roads would also 
have indirect impacts associated with habitat fragmentation (discussed in detail in Section 
4.16.1.1.7) and noise disturbances. 


Under the No Action Alternative, 66% (135,768 acres) of the total migratory bird habitat in the 
project area would lose functional value due to fragmentation. This is a 12% increase in 
unfavorable habitat over current conditions (59% of total migratory bird habitat in the project 
area unfavorable due to fragmentation). The majority of migratory bird habitat fragmentation 
under the No Action Alternative would occur in scrub/shrub habitat types (82,954 acres 
representing 70% of the total scrub/shrub habitat types in the project area), resulting in the 
greatest impacts to species that use this habitat type (see Table 4-124). 


Migratory Birds Determination (No Action) 


Implementation of the No Action Alternative may impact individuals, but it not likely to 
contribute to the need to become listed. 


Rationale for Migratory Birds Determination (No Action) 


None of the migratory birds considered are proposed for listing under the ESA or included on the 
BLM sensitive species list. Although impacts in the project area could adversely affect local 
populations or individuals, a relatively small percentage of each species' habitat within their 
entire range would be impacted by the Proposed Action. In addition, no more than 1.2% of each 
species' habitat in the project area would be directly impacted (Table 4-123) under the No Action 
Alternative. Based on this analysis, the BLM has determined that the No Action Alternative 
would not contribute to the need for federal listing of any of these migratory bird species. 
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4.12.1.5 ALTERNATIVE E: REDUCED DEVELOPMENT WITH DIRECTIONAL DRILLING 


4.12.1.5.1 FEDERALLY LISTED THREATENED, ENDANGERED, AND CANDIDATE SPECIES 


4.12.1.5.1.1 Impacts Common to Several Species 
These would be of the same nature as described for the Proposed Action (see Section 4.12.1.1.1.1). 


4.12.1.5.1.2 Clay Reed-mustard 
Impacts to clay reed-mustard under the Alternative E would be the same as under the Proposed 
Action. No occupied or suitable clay reed-mustard habitat areas would be disturbed (see Map 
37). 


Clay Reed-mustard Determination (Alternative E) 


Implementation of the Alternative E may affect, but is not likely to adversely affect the 
species. 


Rationale for Clay Reed-mustard Determination (Alternative E) 


The rationale for this determination under Alternative E is the same as described for the 
Proposed Action. 


4.12.1.5.1.3 Shrubby Reed-mustard 
Impacts to shrubby reed-mustard under Alternative E would be of the same nature as under the 
Proposed Action, but would affect 18 (67%) fewer acres of the Badlands Cliff shrubby reed-
mustard habitat area (see Map 37). Approximately 9 acres (0.6%) of the Badlands Cliff shrubby 
reed-mustard habitat area would be disturbed under Alternative E (see Table 4-100). This 
alternative would have greater impacts than the No Action Alternative due to nearly 9 more acres 
of disturbance to the Badlands Cliff shrubby reed-mustard habitat area, but would impact 160 
fewer acres than the Proposed Action. 


As shown above in Table 4-100, 111 acres of the Badlands Cliff shrubby reed-mustard habitat 
area occur within 300 feet of existing and proposed roads. For the purposes of this analysis, this 
acreage would be at increased risk for the indirect impacts listed under the Proposed Action. This 
represents three more acres than the No Action Alternative. 


Shrubby Reed-mustard Determination (Alternative E) 


Implementation of Alternative E may affect, and is likely to adversely affect the species. 


Rationale for Shrubby Reed-mustard Determination (Alternative E) 


The rationale for this determination is the same as described for the Proposed Action. However, 
the potential impacts to the species would be somewhat fewer than those under the Proposed 
Action, as described above. 
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4.12.1.5.1.4 Pariette Cactus 
Impacts to Pariette cactus under Alternative E would be of the same nature as under the Proposed 
Action, and would not directly impact potential Pariette cactus habitats (see Map 37). Under 
Alternative E, there would be no direct impacts to the 2009 Pariette cactus core conservation 
areas, which contain nesting and foraging habitat for the species’ insect pollinators. Potential 
indirect impacts from fugitive dust, invasive weeds, and increased access to potential habitat 
areas near road development would be considerably reduced compared to the Proposed Action, 
and slightly less than under the No Action alternative. Under Alternative E, there would be 597 
acres of Pariette cactus potential habitat and 24 acres of the 2009 core conservation areas within 
300 feet of existing and proposed roads. Applicant-committed measures and conservation 
measures would minimize the likelihood of direct disturbance of the species if it is encountered 
outside of its potential habitat areas in project development areas.  


Determination for Pariette Cactus (Alternative E) 


Implementation of Alternative E may affect, but is not likely to adversely affect the species. 


Rationale for Pariette Cactus Determination (Alternative E) 


The rationale for this determination is the same as that described for the Proposed Action. 


4.12.1.5.1.5 Uinta Basin Hookless Cactus 
Impacts to Uinta Basin hookless cactus (Sclerocactus wetlandicus) under Alternative E would be 
of the same nature as those under the Proposed Action, but would affect considerably fewer acres 
in the species' potential habitats (see Map 37). Alternative E would result in the disturbance of 
1,097 acres (1.1%) of potential habitats in the project area (see Table 4-102). Applicant-
committed measures and conservation measures would minimize the likelihood of direct removal 
of the species during project construction. Road-associated indirect impacts described under the 
Proposed Action would occur along approximately 48 miles of new roads in potential habitats 
under Alternative E. Approximately 18,750 acres of habitat would be within 300 feet of existing 
and proposed roads, making these habitats more susceptible to the indirect impacts of fugitive 
dust, sedimentation, and fragmentation and degradation of the cactus’ habitat or nesting and 
foraging habitats for the cactus’ insect pollinators Applicant-committed measures would 
minimize these risks, as described under the Proposed Action. The 1,097 acres of surface 
disturbance proposed in the cactus's potential habitats under Alternative E has the potential to 
contain approximately 1,711 plants (see Table 4-103), or up to 2,238 plants, including dessicants. 
In addition, approximately 976 spine clusters could be located in areas proposed for development 
under Alternative E. 


 This alternative would place 1,341 (8%) more acres in proximity to roads than the No Action 
Alternative. Overall, development under Alternative E would disturb approximately 123 more 
acres (13%) of the Uinta Basin hookless cactus' potential habitat than would the No Action 
Alternative. It would also result in 44 miles of road nearly half the miles of road that would 
occur under the No Action Alternative. 
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Uinta Basin Hookless Cactus Determination (Alternative E) 


Implementation of Alternative E may affect, and is likely to adversely affect the species. 


Rationale for Uinta Basin Hookless Cactus Determination (Alternative E) 


The rationale for this determination under Alternative E is the same as described for the 
Proposed Action. However, the potential adverse impacts to the species would be considerably 
fewer than those under the Proposed Action, as described above. 


4.12.1.5.1.6 Graham's Beardtongue 
Impacts to Graham's Beardtongue occupied habitat (see Map 37) under Alternative E would be 
the same as under the No Action alternative.  


Determination for Graham's Beardtongue (Alternative E) 


Implementation of Alternative E is not likely to jeopardize the continued existence of the 
species, and is not likely to destroy or adversely modify proposed critical habitat. 


Rationale for Graham's Beardtongue Determination (Alternative E) 


The rationale for this determination under Alternative E is the same as described for the 
Proposed Action. However, the potential impacts to the species would be considerably fewer 
than those under the Proposed Action, as described above. 


4.12.1.5.1.7 Ute Ladies'-tresses 
Impacts to the Ute ladies'-tresses under Alternative E would be of the same nature as those under 
the Proposed Action, but would not impact native riparian habitats where the species potentially 
occurs. Potential indirect impacts would be considerably reduced due to 219 fewer miles (67%) 
of road development and associated fugitive dust, weed invasion, sedimentation, and impacts to 
pollinators due to habitat fragmentation than under the Proposed Action. Like the No Action 
Alternative, Alternative E would not impact native riparian habitat, but potential for indirect 
impacts on Ute ladies'-tresses would be greater than the No Action Alternative due to 34 more 
miles of road. 


Ute Ladies'-tresses Determination (Alternative E) 


Implementation of Alternative E may affect, but is not likely to adversely affect the species. 


Rationale for Ute Ladies'-tresses Determination (Alternative E) 


The rationale for this determination under Alternative E is the same as described for the 
Proposed Action. However, the potential impacts to the species would be considerably fewer 
than those under the Proposed Action, as described above. 


4.12.1.5.1.8 Mexican Spotted Owl  
Impacts to the MSO under Alternative E would be of the same nature as those under the 
Proposed Action, but would affect 84 fewer acres of the species' overall potential habitat. No 
MSO habitat classified as “good” or “fair” in the project area would be disturbed by construction 
of roads, well pads, and ancillary facilities such as pipelines and evaporative facilities (see Table 
4-105). However, approximately 41 acres (0.8%) of the MSO habitat classified as “poor” would 
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be disturbed (see Table 4-105). Alternative E would result in fewer overall impacts to MSO 
habitat than all of the alternatives, with the exception of the No Action Alternative due to the 
disturbance of 25 more acres of “poor” habitat. Only 8 acres within a 0.5-mile buffer of MSO 
habitat would be impacted under this alternative, which is slightly higher than the 5 acres under 
the No Action Alternative (Table 4-105). 


Mexican Spotted Owl Determination (Alternative E) 


Implementation of Alternative E may affect, but is not likely to adversely affect the species. 


Rationale for Mexican Spotted Owl Determination (Alternative E) 


Although 41 acres of “poor” MSO habitat would be affected by Alternative E, this constitutes a 
small percentage of “good” habitat available throughout the range for this species. Applicant-
committed measures and conservation measures would minimize direct impacts to suitable 
habitat, and eliminate direct impacts to individual birds during the nesting season.  


4.12.1.5.1.9 Greater Sage-grouse 
Impacts to the greater sage-grouse under Alternative E would be the same as under the Proposed 
Action, but would affect 600 fewer acres within 2 miles of known leks, 2,237 fewer acres of 
brooding habitat, and 1,729 fewer acres of wintering habitat. Under Alternative E, approximately 
241 acres of surface disturbance by well pads, roads, evaporation facilities, and pipeline 
corridors would occur within the 2-mile buffer around the known greater sage-grouse lek (see 
Table 4-106). This would comprise 3.0% of the 8,032 acres within the buffer zone. 
Approximately 811 acres of surface disturbance would occur within the 84,647 acres of  UDWR-
designated brooding habitat, constituting a conversion of 1.0% of total available acres in the 
project area. Roads proposed under Alternative E (along with existing roads) would contribute to 
the devaluation or degradation of 59,441 acres (or 70.2%) of the 84,647 acres of potential sage-
grouse habitat in the project area. Approximately 538 acres of surface disturbance would occur 
within the 38,747 acres of UDWR-designated wintering habitat, constituting a conversion of 
1.4% of total available acres in the project area. 


Greater Sage-grouse Determination (Alternative E) 


Implementation of Alternative E may impact and could lead to a downward population trend, but 
would not likely contribute to the listing of the species. 


Rationale for Greater Sage-grouse Determination (Alternative E) 


Although 241 acres within 2 miles of a known (inactive) lek, 811 acres of potential brooding 
habitat, and 538 acres of potential wintering habitat would be directly impacted by Alternative E, 
this constitutes a small percentage of such habitats available throughout the range for this 
species. Applicant-committed measures and conservation measures would minimize direct 
impacts to suitable habitat and eliminate direct impacts to individual birds during the nesting 
season. Although Alternative E may result in direct and indirect adverse impacts to greater sage-
grouse in the project area, the probability is relatively low based on the percentage of habitat that 
could be disturbed during the life of the project. 
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4.12.1.5.1.10 Western Yellow-billed Cuckoo  
Impacts to the WYBC under Alternative E would be of the same nature as under the Proposed 
Action, but would affect far fewer acres of the species' habitat. Under Alternative E, 23 fewer 
acres of potential habitat (riparian vegetation) are anticipated to be impacted than under the 
Proposed Action, with a total of 0.5% of the total suitable riparian habitat in the project area 
impacted (Table 4-107). Out of the alternatives, Alternative E would result in the least impacts to 
this species, but would be only slightly less than the impacts under Alternative C and the No 
Action Alternative. Depending on the specific importance of the impacted riparian area in the 
project area, the impacts could be more or less severe. 


Adverse impacts to the species would be mitigated by restricting new surface-disturbing 
activities within 330 feet of riparian areas. In wet meadows, springs, and seeps, surveys to assess 
riparian habitat on a case-by-case basis would take place prior to the initiation of any 
construction activities. If the species or habitat for the WYBC is found, then the area would be 
avoided if possible. 


Western Yellow-billed Cuckoo Determination (Alternative E) 


Implementation of Alternative E may impact and could lead to a downward population trend, but 
would not likely contribute to the listing of the species. 


Rationale for Western Yellow-billed Cuckoo Determination (Alternative E) 


Based on this analysis and conservation and applicant-committed measures, the BLM has 
determined that Alternative E may affect, but would not be likely to adversely affect WYBC 
habitat. This would be due to the avoidance of important riparian areas, the small percentage of 
overall impacted riparian habitat in the project area, and site-specific surveys prior to any 
construction activities being initiated.  


4.12.1.5.1.11 Threatened, Endangered, and Candidate Fish Species 
Impacts to Colorado River fish under Alternative E would be of the same nature as under the 
Proposed Action, but would result in impacts of lesser magnitude, including less depletion of the 
Green River, less disturbance of erosive soils, and a slightly lower risk of a pipeline spill. Under 
Alternative E, approximately 347 pipeline crossings of intermittent/ephemeral drainages that are 
tributary to the Green River would be required. A total of seven wells (from 2 pads) are proposed 
within the 100-year floodplain for the Green River, as well as 0.6 mile of roads and pipelines. An 
additional 31 wells (from 8 pads) are proposed within 100-year floodplains of Green River 
tributaries within 5 miles of the river, along with 11 miles of pipeline (see Table 4-108).  


The risk of acute or chronic toxicity to endangered fish in the Green River in the event of a 
natural-gas condensate spill would be the same as under the Proposed Action, although the 
likelihood of a spill would be reduced. The 0.6 mile of pipeline in the Green River floodplain 
under Alternative E would carry a risk of 0.018 incident over their 30-year production phase, or 
one incident every 1,742 years. The 10.9 miles of pipeline crossing floodplains within 5 miles of 
the Green River would carry a risk of 0.33 incident over the 30-year production phase over 
which each pipeline would be used, or one incident every 92 years. However, spill attenuation 
would greatly reduce the risk of a spill reaching the Green River before it evaporated. 
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Under Alternative E, approximately 215 acre-feet of water from the Green River Basin would be 
consumed over the lifetime of the project (see Table 4-129). Peak annual withdrawals from 
sources that feed the Green River would be the same as under the Proposed Action 
(approximately 23 acre-feet per year; see Table 4-129). This equates to approximately 0.04 cfs of 
withdrawal and would represent a loss of approximately 0.005% of the approximately 1,000 cfs 
recorded minimum stream flow of the Green River adjacent to the project area. This flow 
reduction would be considered a long-term (life of the project) impact in terms of reductions in 
habitat for listed fish species in the Green River. Approximately 1.4 acres of water-erosive soils 
would be disturbed (see Table 4-108). Project-related disturbance would increase the Green 
River's sediment load by approximately 27,276 tons/year, or 0.01% (see Table 4-131 in Section 
4.15.1.1.2.2).  


Alternative E would result in slightly greater adverse impacts to Colorado River fish than would 
occur under the No Action Alternative. Compared to the No Action Alternative, development 
under Alternative E would consume 144 more acre-feet of water from the Green River Basin, 
result in the disturbance of 8.6 fewer acres of highly erosive soils, and require 126 fewer 
intermittent/ephemeral stream crossings by pipelines. Alternative E would also result in 3 more 
wells in the Green River floodplain, and 25 more wells (with 3.4 more miles of pipeline) 
crossing floodplains within 5 miles of the Green River. 


Colorado River Endangered Fish Determinations (Alternative E) 


Implementation of Alternative E may affect, and is likely to adversely affect, all Colorado 
River endangered fish. 


Colorado River Endangered Fish Determination Rational (Alternative E) 


The rationale for the determination above is the same as described for the Proposed Action. 


4.12.1.5.2 STATE OF UTAH AND BLM SENSITIVE SPECIES 


4.12.1.5.2.1 Untermann Daisy 
Impacts to the Untermann daisy under Alternative E would be of the same nature as those under 
the Proposed Action, but would affect 597 acres (1.3%) of potential Untermann daisy habitat in 
the project area (see Table 4-109; Map 37). Approximately 9,028.7 acres of Untermann daisy 
habitat would be effectively placed within 300 feet of existing and proposed roads under this 
alternative, which is 1,477 more acres than the No Action Alternative. Overall, Alternative E 
would result in greater adverse impacts to the Untermann daisy than would occur under the No 
Action Alternative due to 316 more acres of disturbance, 34 (47%) more miles of new roads, and 
associated indirect impacts from fugitive dust, weed invasion, herbicides, and habitat 
fragmentation. 


Determination for Untermann Daisy (Alternative E) 


Implementation of Alternative E may affect individuals, but is not likely to contribute to the 
need to become listed. 
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Rationale for Untermann Daisy Determination (Alternative E) 


The rationale for this determination under Alternative E is the same as described for the 
Proposed Action. However, the potential impacts to the species would be considerably fewer 
than those under the Proposed Action, as described above. 


4.12.1.5.2.2 Sterile Yucca 
Impacts to sterile yucca under Alternative E would be of the same nature as those under the 
Proposed Action, but would directly affect 0.06 fewer acres (7.1%) and indirectly affect 1.1 
fewer acres of known sterile yucca habitat than under the Proposed Action (see Table 4-110; 
Map 37).  


Sterile Yucca Determination (Alternative E) 


Implementation of Alternative E may affect individuals, but is not likely to contribute to the 
need to become listed. 


Rationale for Sterile Yucca Determination (Alternative E) 


Because direct impacts to the sterile yucca's habitat would total less than than 2% of the known 
habitat available in the project area, and because considerable additional habitat exists beyond 
the project area, project-related activities are not likely to contribute to the need for federal 
listing of the species. In addition, site-specific avoidance and minimization measures, where 
required by the AO, would further reduce direct or indirect impacts to sterile yucca individuals 
and habitats. 


4.12.1.5.2.3 Graham’s Catseye, Barneby’s Catseye, Goodrich’s Blazingstar, 
Goodrich’s Columbine, and Uinta Greenthread 


Because the acreages of the potential habitats for these five species have not been mapped or 
determined for the project area, impacts are broadly described and compared between the action 
alternatives. In general, direct and indirect impacts to these five plant species under Alternative E 
would be comparable to the nature and degree of impacts described for other State of Utah and 
BLM sensitive plant species associated with similar Green River shale habitats, which are the 
similar as would occur under the Proposed Action. However, there would be 219 (33%) fewer 
miles of new roads than under the Proposed Action, and 34 miles (53%) less than under the No 
Action alternative.  


Graham’s catseye, Barneby’s catseye, Goodrich’s blazingstar, Goodrich’s columbine, and 
Uinta greenthread Determination (Alternative E) 


Implementation of Alternative E may affect individuals, but is not likely to contribute to the 
need for listing for any of the five species. 
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Rationale for Graham’s catseye, Barneby’s catseye, Goodrich’s blazingstar, Goodrich’s 
columbine, and Uinta greenthread Determination (Alternative E) 


Because additional habitats for Graham’s catseye, Barneby’s catseye, Goodrich’s blazingstar, 
Goodrich’s columbine, and Uinta greenthread exist beyond the project area, and because site-
specific avoidance and minimization measures, where required by the AO, would further reduce 
direct or indirect impacts to individuals and habitats, project-related activities are not likely to 
contribute to the need for federal listing of these species. 


4.12.1.5.2.4 White-tailed Prairie Dog 
Impacts to the white-tailed prairie dog under Alternative E would be of the same nature as under 
the Proposed Action, but would affect fewer acres of occupied habitat than all of the other 
alternatives analyzed. Surface disturbing activities associated with the Proposed Action (e.g., the 
construction of well pads, pipelines, and access roads) would result in the loss of approximately 
176 discontinuous acres of prairie dog habitat in the project area, or 1.1% of the habitat present 
(see Table 4-111). 


White-tailed Prairie Dog Determination (Alternative E) 


Implementation of Alternative E may affect individuals, but is not likely to contribute to the 
need to become listed. 


Rationale for White-tailed Prairie Dog Determination (Alternative E) 


The rationale for this determination under Alternative E is the same as described for the 
Proposed Action. In addition, the amount of habitat impacted by this alternative is considerably 
lower than that under the Proposed Action. 


4.12.1.5.2.5 Big Free-tailed Bat 
Impacts to the big free-tailed bat would be of the same nature as those described under the 
Proposed Action. Surface-disturbing activities under Alternative E would impact 46 acres (1.2%) 
of potential roosting habitat, and 1,535 acres (1.2%) of potential foraging habitat (see Table 
4-112). Alternative E would result in approximately the same amount of impacts to the big free-
tailed bat than would occur under the No Action Alternative. Compared to the No Action 
Alternative, development under Alternative E would result in the disturbance of 15 more 
roosting acres and six fewer foraging acres of big free-tailed bat potential habitat. 


Big Free-tailed Bat Determination (Alternative E) 


Implementation of Alternative E may affect individuals, but is not likely to contribute to the 
need to become listed. 


Rationale for Big Free-tailed Bat Determination (Alternative E) 


The rationale for this determination under Alternative E is the same as that described for the 
Proposed Action. In addition, the amount of big free-tailed bat potential habitat impacted by this 
alternative would be considerably lower than under the Proposed Action.  
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4.12.1.5.2.6 Spotted Bat 
Impacts to the spotted bat would be of the same nature as those described under the Proposed 
Action. Surface-disturbing activities under Alternative E would impact 46 acres (1.2%) of 
roosting habitat, and 1,792 acres (0.9%) of foraging habitat (see Table 4-113). Alternative E 
would result in slightly more impacts to roosting habitat, and slightly fewer impacts to foraging 
habitat than would occur under the No Action Alternative. Compared to the No Action 
Alternative, development under Alternative E would result in the disturbance of 15 more 
roosting acres and 141 fewer foraging acres of spotted bat habitat. 


Spotted Bat Determination (Alternative E) 


Implementation of Alternative E may affect individuals, but is not likely to contribute to the 
need to become listed. 


Rationale for Spotted Bat Determination (Alternative E) 


The rationale for this determination under Alternative E is the same as that described for the 
Proposed Action. In addition, the amount of big free-tailed bat habitat impacted by this 
alternative would be considerably lower than under the Proposed Action.  


4.12.1.5.2.7 Burrowing Owl 
Impacts to the burrowing owl under Alternative E would be of the same nature as those under the 
Proposed Action, but would affect fewer acres within 0.5 mile of known owl nests. Under 
Alternative E, 2 acres within 0.5-mile nest buffer areas would be directly converted to well pads, 
roads, and other facilities (see Table 4-114). In addition, surface-disturbing activities under 
Alternative E (e.g., the construction of well pads, pipelines, and access roads) would result in the 
loss of approximately 176 acres of prairie dog/burrowing owl habitat in the project area (see 
Table 4-111). Alternative E would result in lesser adverse impacts to the burrowing owl than 
would occur under the No Action Alternative. Compared to the No Action Alternative, 
development under Alternative E would result in the disturbance of 12 fewer acres of the owl's 
habitat. 


Burrowing Owl Determination (Alternative E) 


Implementation of Alternative E may affect individuals, but is not likely to contribute to the 
need to become listed. 


Rationale for Burrowing Owl Determination (Alternative E) 


Although 2 acres of burrowing owl nesting and 176 acres of prairie dog/burrowing owl habitat 
would be directly impacted by Alternative E, this constitutes a small percentage of suitable 
habitat available throughout the range for this species. Applicant-committed measures and 
conservation measures would minimize direct impacts to suitable habitat and eliminate direct 
impacts to individual birds during the nesting season. While Alternative E would result in direct 
and indirect adverse impacts to burrowing owls, the probability is relatively low based on the 
percentage of habitat that could be disturbed during the life of the project.  
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4.12.1.5.2.8 Ferruginous Hawk 
Impacts to the ferruginous hawk under Alternative E would be of the same nature as those under 
the Proposed Action, but would affect fewer acres within 0.5 mile of known hawk nests. Under 
the No Action Alternative, 184 acres (1.3%) within the 0.5-mile buffer around ferruginous hawk 
nesting areas would be directly converted to well pads, roads, or other facilities. In addition, the 
construction of well pads and roads would effectively remove 1,679 acres (or 1.1%) of potential 
foraging habitat from use by foraging ferruginous hawks. 


Determination for Ferruginous Hawk (Alternative E) 


Implementation of Alternative E may affect individuals, but is not likely to contribute to the 
need to become listed. 


Rationale for Ferruginous Hawk Determination (Alternative E) 


Although 1,679 acres of foraging habitat and 184 acres of nesting habitat would be directly 
impacted by Alternative E, this constitutes a small percentage of suitable habitat available 
throughout the range for this species. Applicant-committed measures and conservation measures 
would minimize direct impacts to suitable habitat, and eliminate direct impacts to individual 
birds during the nesting season. While Alternative E could potentially result in direct and indirect 
adverse impacts to ferruginous hawks, the probability is relatively low based on the percentage 
of habitat that could be disturbed during the life of the project.  


4.12.1.5.2.9 Bald Eagle 
Impacts to bald eagles under the Alternative E would be of the same nature as those under the 
Proposed Action, but would affect fewer acres of the species' roosting habitat. Impacts to 
wintering bald eagles would include the long-term surface disturbance, fragmentation, and 
human-disturbance of approximately 24 acres of winter roosting habitat within 0.5 mile of 
known winter roosting areas. This is approximately 0.6% of the bald eagle winter roosting 
habitat in the project area that would be disturbed by construction of roads, well pads, and 
ancillary facilities such as pipelines (see Table 4-116). In addition, no acres of all potential 
roosting habitat (riparian) in the project area would be disturbed. Road-associated impacts 
described under the Proposed Action would occur along approximately 106 miles of new roads 
in the project area under Alternative E. 


Bald Eagle Determination (Alternative E) 


Implementation of Alternative E may affect individuals, but is not likely to contribute to the 
need to become listed. 


Rationale for Bald Eagle Determination (Alternative E) 


Although 24 acres of bald eagle winter roosting habitat within 0.5 mile of known winter roosting 
areas would be directly impacted by Alternative E, this constitutes a small percentage of suitable 
habitat available throughout the range for this species. Applicant-committed measures and 
conservation measures would minimize direct impacts to suitable habitat, and eliminate direct 
impacts to individual birds during the nesting season. While Alternative E could potentially 
result in direct and indirect adverse impacts to bald eagles, the probability is relatively low based 
on the percentage of habitat that could be disturbed during the life of the project.  
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4.12.1.5.2.10 Golden Eagle 
Short- and long-term direct and indirect impacts of well development on golden eagles are 
identical to those described in Section 4.12.1.1.3.1, Raptors. All applicant-committed measures 
will be followed as stated in Section 2.2.9.6.  


Surface-disturbing activities under Alternative E would impact 204 acres of nest buffer area. 
Temporal and spatial buffers apply to this nest buffer area, and would be prescribed during site-
specific surveys. The activity of the affected nests would also be determined during site-specific 
surveys. Alternative E would result in slightly more impacts to the golden eagle than would occur 
under the No Action Alternative. Compared to the No Action Alternative, development under 
Alternative E would result in the disturbance of 63 more acres of nest buffer area. However, the 
disturbance of this nest buffer area is negligible due to applicant-committed measures and BMPs. 


Golden Eagle Determination (Alternative E) 


Implementation of Alternative E may affect individuals, but is not likely to contribute to the 
need to become listed. 


Rationale for Golden Eagle Determination (Alternative E) 


Although 204 acres within 0.5 mile of a known golden eagle nest would be directly impacted by 
Alternative E surface disturbance; this constitutes a small percentage of suitable habitat available 
throughout the range for this species. Applicant-committed measures and conservation measures 
would minimize direct impacts to suitable habitat and eliminate direct impacts to individual birds 
during the nesting season. While Alternative E could potentially result in direct and indirect 
adverse impacts to golden eagles, the probability is relatively low based on number of nests that 
could be disturbed during the life of the project.  


4.12.1.5.2.11 Short-eared Owl 
Impacts to the short-eared owl under the Alternative E would be of the same nature as those under the 
Proposed Action, but would affect fewer acres within the owl's potential habitat. Under the Proposed 
Action, approximately 1,679 acres of well pads and roads would be constructed in short-eared owl 
habitat, rendering 1.1% of this area unusable to owls for the life of the project (see Table 4-118). 


Short-eared Owl Determination (Alternative E) 


Implementation of Alternative E may affect individuals, but is not likely to contribute to the 
need to become listed. 


Rationale for Short-eared Owl Determination (Alternative E) 


Although 1,679 acres surface disturbance of potential short-eared owl habitat would be directly 
impacted by Alternative E, this constitutes a small percentage of such habitats available throughout 
the range for this species. Applicant-committed measures and conservation measures would 
minimize direct impacts to suitable habitat and eliminate direct impacts to individual birds during 
the nesting season. While Alternative E could potentially result in direct and indirect adverse 
impacts to short-eared owls, the probability is relatively low based on the percentage of habitat that 
could be disturbed during the life of the project. Based on this analysis, conservation measures, and 
applicant-committed measures, the BLM has determined that Alternative E would not likely 
contribute to the need for federal listing.  
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4.12.1.5.2.12 Lewis' Woodpecker 
Impacts to the Lewis' woodpecker would be of the same nature as those described under the 
Proposed Action. Surface-disturbing activities under Alternative E would impact 134 acres 
(0.3%) of Lewis' woodpecker habitat. Alternative E would result in fewer impacts to Lewis' 
woodpecker habitat than would occur under the No Action Alternative. Compared to the No 
Action Alternative, development under Alternative E would result in the disturbance of 153 
fewer acres of habitat. 


Lewis' Woodpecker Determination (Alternative E) 


Implementation of Alternative E may affect individuals, but is not likely to contribute to the 
need to become listed. 


Rationale for Lewis' Woodpecker Determination (Alternative E) 


Although 134 acres surface disturbance of potential Lewis' woodpecker habitat would be directly 
impacted by Alternative E, this constitutes a small percentage of such habitats available 
throughout the range for this species. Applicant-committed measures and conservation measures 
would minimize direct impacts to suitable habitat and eliminate direct impacts to individual birds 
during the nesting season. While the Alternative E could potentially result in direct and indirect 
adverse impacts to Lewis' woodpecker, the probability is relatively low based on the percentage 
of habitat that could be disturbed during the life of the project.  


4.12.1.5.2.13 Mountain Plover 
Impacts to the mountain plover would be similar to those described under the Proposed Action. 
Surface-disturbing activities under Alternative E would impact 284 acres of mountain plover 
known breeding habitat (1.2%). Alternative E would result in a lesser impact to mountain plover 
known breeding habitat than would occur under the No Action Alternative. Compared to the No 
Action Alternative, development under Alternative E would result in the disturbance of 215 
fewer acres of known breeding habitat (see Table 4-120). 


Mountain Plover Determination (Alternative E) 


Implementation of Alternative E may impact individuals, but is not likely to contribute to the 
need to become listed. 


Rationale for Mountain Plover (Alternative E) 


Although 284 acres of surface disturbance of potential mountain plover habitat would be directly 
impacted by Alternative E, this constitutes a small percentage of such habitats available both 
within the project area and throughout the range for this species. Applicant-committed measures 
and conservation measures would minimize direct impacts to suitable habitat, and eliminate 
direct impacts to individual birds during the nesting season. 


4.12.1.5.2.14 Sensitive Fish Species 
Impacts to roundtail chub, bluehead sucker, and flannelmouth sucker would be the same as the 
impacts to federally listed Colorado River fish, as described in Section 4.12.1.2.1.11. 
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Colorado River Sensitive Fish Determinations (Alternative E) 


Implementation of Alternative E may affect individuals, but is not likely to contribute to the 
need to become listed. 


Colorado River Sensitive Fish Determination Rational (Alternative E) 


The rationale for the determination above is the same as described for the Proposed Action.  


4.12.1.5.3 OTHER SPECIAL STATUS SPECIES RETAINED FOR ANALYSIS 


4.12.1.5.3.1 Raptors 
Under Alternative E, 489 acres of surface disturbance would occur within 0.5-mile of raptor 
nests. This represents 1.3% of the total raptor nesting buffer in the project area (see Table 4-122). 


Road-related disturbance to raptors would result from the construction of 27 miles of new roads 
within 0.5-mile of raptor nests under Alternative E (see Table 4-122). This represents 
approximately twice the roads in buffered raptor nesting areas that would occur under the No 
Action alternative and would be a 20% increase over current conditions. 


Raptor Determination (Alternative E) 


The implementation of Alternative E may affect individuals, but is not likely to contribute to 
the need to become listed. 


Rationale for Raptor Determination (Alternative E) 


Although 489 acres of raptor nesting habitat would be directly impacted by Alternative E surface 
disturbance; this constitutes a small percentage of such habitats available throughout the range 
for this species. Applicant-committed measures and conservation measures would minimize 
direct impacts to suitable habitat and eliminate direct impacts to individual birds during the 
nesting season. While Alternative E could potentially result in direct and indirect adverse 
impacts to raptor nesting habitat, the probability is relatively low based on the percentage of 
habitat that could be disturbed during the life of the project.  


4.12.1.5.3.2 Migratory Birds 
A total of approximately 2,174 acres of surface disturbance would occur on land within 
migratory bird habitat under Alternative E. This represents approximately 1.05% of total 
migratory bird habitat in the project area (see Table 4-124). 


Road-related disturbance to migratory birds would result from the construction of 106 miles of 
new roads under Alternative E. This represents a 19% increase over current conditions, and 47% 
greater road-related disturbance than the No Action Alternative. Under the Proposed Action, 
there would be an estimated 6.5% maximum increase in traffic volume over current conditions 
(see Section 4.5, Table 4-75). The construction of new roads would also have indirect impacts 
associated with habitat fragmentation (discussed in detail in Section 4.16.1.1.7) and noise 
disturbances. 
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Under Alternative E, 68% (140,286 acres) of the total migratory bird habitat in the project area 
would lose functional value due to fragmentation. This is a 16% increase in unfavorable habitat 
over current conditions (59% of total migratory bird habitat in the project area is currently 
unfavorable due to fragmentation), and a 3% increase over the No Action Alternative (see Table 
4-124). 


Migratory Birds Determination (Alternative E) 


The implementation of Alternative E may affect individuals, but is not likely to contribute to 
the need to become listed. 


Rationale for Migratory Birds Determination (Alternative E) 


None of the migratory birds considered are proposed for listing under the ESA or included on the 
BLM sensitive species list. Although impacts in the project area could adversely affect local 
populations or individuals, a relatively small percentage of each species' habitat within their 
entire range would be impacted by the Proposed Action. In addition, no more than 1.4% of each 
species' habitat in the project area would be directly impacted (Table 4-123) under Alternative E. 
Based on this analysis, the BLM has determined that Alternative E would not contribute to the 
need for federal listing of any of these migratory bird species. 


4.12.1.6 ALTERNATIVE F: AGENCY PREFERRED ALTERNATIVE 


4.12.1.6.1 FEDERALLY LISTED THREATENED, ENDANGERED, AND CANDIDATE SPECIES  


4.12.1.6.1.1 Impacts Common to Several Species  
These would be of the same nature as described for the Proposed Action (see Section 
4.12.1.1.1.1). 


4.12.1.6.1.2 Clay Reed-mustard  
Impacts to clay reed-mustard under the Alternative F would be the same as under the Proposed 
Action. No occupied or suitable clay reed-mustard habitat areas would be disturbed. 


Clay Reed-mustard Determination (Alternative F) 


Implementation of the Alternative F may affect, but is not likely to adversely affect the 
species. 


Rationale for Clay Reed-mustard Determination (Alternative F) 


The rationale for this determination under Alternative F is the same as described for the 
Proposed Action. 


4.12.1.6.1.3 Shrubby Reed-mustard  
Impacts to shrubby reed-mustard under Alternative F would be of the same nature as under the 
Proposed Action, but would affect 5 more acres of the Badlands Cliff shrubby reed-mustard 
habitat area (see Map 37). Approximately 32 acres (2.5%) of the Badlands Cliff shrubby reed-
mustard habitat area would be disturbed under Alternative F (see Table 4-100). This alternative 
would also have greater impacts than the No Action Alternative due to 32 more acres of 
disturbance to the Badlands Cliff shrubby reed-mustard habitat area. 







Gasco Final EIS Chapter 4. Environmental Consequences 
4.12 Special Status Species 


4-290 


As shown above in Table 4-100, 296 acres of the Badlands Cliff shrubby reed-mustard habitat 
area occur within 300 feet of existing and proposed roads. For the purposes of this analysis, this 
acreage would be at increased risk for the indirect impacts listed under the Proposed Action. This 
represents 188 more acres than the No Action Alternative. 


Shrubby Reed-mustard Determination (Alternative F) 


Implementation of Alternative F may affect, and is likely to adversely affect the species. 


Rationale for Shrubby Reed-mustard Determination (Alternative F)  


The rationale for this determination is the same as described for the Proposed Action. However, 
the potential impacts to the species would be somewhat fewer than those under the Proposed 
Action, as described above. 


4.12.1.6.1.4 Pariette Cactus 
Impacts to Pariette cactus under Alternative F would be of the same nature as under the Proposed 
Action. There would be no direct impacts to previously known Pariette cactus habitats or any of 
the 2009 Pariette cactus core conservation areas, which contain nesting and foraging habitat for 
the species’ insect pollinators. Potential indirect impacts from fugitive dust, invasive weeds, and 
increased access to potential habitat areas near road development would be considerably reduced 
compared to the Proposed Action, and less than the No Action alternative.  


Under Alternative F, there would be 579 acres of Pariette cactus potential habitat and 24 acres of 
the 2009 core conservation areas within 300 feet of existing and proposed roads. Applicant-
committed conservation measures would minimize the likelihood of direct disturbance of the 
species if it is encountered outside of its currently known potential habitat areas in project 
development areas. Under this alternative, occupied habitat for any newly found Pariette cacti 
would be avoided. 


Determination for Pariette Cactus (Alternative F) 


Implementation of Alternative F may affect, but is not likely to adversely affect the species. 


Rationale for Pariette Cactus Determination (Alternative F) 


The rationale for this determination is the same as that described for the Proposed Action. 


4.12.1.6.1.5 Uinta Basin Hookless Cactus 
Impacts to Uinta Basin hookless cactus (Sclerocactus wetlandicus) under Alternative F would be 
of the same nature as those under the Proposed Action, but would affect considerably fewer acres 
in the species' potential habitats (see Map 37). Alternative F would result in the disturbance of 
499 acres (0.9%) of potential habitats in the project area (see Table 4-102). Applicant-committed 
measures and conservation measures would minimize the likelihood of direct removal of the 
species in currently known potential habitat during project construction. Road-associated indirect 
impacts described under the Proposed Action would occur along approximately 92 miles of new 
roads in potential habitats under Alternative F. Approximately 21,581 acres of habitat would be 
within 300 feet of existing and proposed roads, making these habitats more susceptible to the 
indirect impacts of fugitive dust, sedimentation, and fragmentation and degradation of the cactus’ 
habitat or nesting and foraging habitats for the cactus’ insect pollinators. Applicant-committed 
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measures would minimize these risks, as described under the Proposed Action. The 499 acres of 
surface disturbance proposed in the cactus's potential habitats under Alternative F has the 
potential to contain approximately 778 plants (seeTable 4-103). Including desiccants, up to 1,018 
plants may be located in areas proposed for development under Alternative F, in addition to 
approximately 444 spine clusters. 


This alternative would place 14,485 more acres in proximity to roads than the No Action 
Alternative. Overall, development under Alternative F would disturb approximately 41 fewer 
acres (8%) of the Uinta Basin hookless cactus' potential habitat than would the No Action 
Alternative. It would also result in 79 more miles of road; 7 times more road than under the No 
Action Alternative. 


Determination for Uinta Basin Hookless Cactus (Alternative F) 


Implementation of Alternative F may affect, and is likely to adversely affect the species. 


Rationale for Uinta Basin Hookless Cactus Determination (Alternative F)  


The rationale for this determination under Alternative F is the same as described for the 
Proposed Action. However, the potential adverse impacts to the species would be considerably 
fewer than those under the Proposed Action, as described above. 


4.12.1.6.1.6 Graham's Beardtongue 
Impacts to Graham's Beardtongue under Alternative F would be the same as under the No Action 
Alternative.  


Determination for Graham's Beardtongue (Alternative F) 


Implementation of Alternative F is not likely to jeopardize the continued existence of the 
species, and is not likely to destroy or adversely modify proposed critical habitat. 


Rationale for Graham's Beardtongue Determination (Alternative F)  


The rationale for this determination under Alternative F is the same as described for the No 
Action Alternative and the Proposed Action. However, the potential impacts to the species would 
be considerably fewer than those under the Proposed Action, as described under the No Action 
Alternative. 


4.12.1.6.1.7 Ute Ladies'-tresses  
Impacts to the Ute ladies'-tresses under Alternative F would be of the same nature as those under 
the Proposed Action, but would not impact native riparian habitats where the species potentially 
occurs. Potential indirect impacts would be considerably reduced due to 127 fewer miles (39%) 
of road development and associated fugitive dust, weed invasion, sedimentation, and impacts to 
pollinators due to habitat fragmentation than under the Proposed Action. Like the No Action 
Alternative, Alternative F would impact no riparian habitat, but potential for indirect impacts 
would be greater than the No Action Alternative due to 126 additional miles of road. 


Determination for Ute Ladies'-tresses (Alternative F) 


Implementation of Alternative F may affect, but is not likely to adversely affect the species. 
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Rationale for Ute Ladies'-tresses Determination (Alternative F) 


The rationale for this determination under Alternative F is the same as described for the 
Proposed Action. However, the potential impacts to the species would be considerably fewer 
than those under the Proposed Action, as described above. 


4.12.1.6.1.8 Mexican Spotted Owl  
Impacts to the MSO under Alternative F would be of the same nature as those under the 
Proposed Action, but would affect 45 fewer acres of the species' overall potential habitat. No 
MSO habitat classified as “good” or “fair” in the project area would be disturbed by construction 
of roads, well pads, and ancillary facilities such as pipelines and evaporative facilities (see Table 
4-105). However, approximately 80 acres (0.8%) of the MSO habitat classified as “poor” would 
be disturbed (see Table 4-105). Approximately 42 acres within the 0.5-mile buffer of MSO 
habitat is expected to be impacted under this alternative. Alternative F would result in fewer 
overall impacts to MSO habitat than all of the alternatives, with the exception of the No Action 
Alternative and Alternative E, due to the disturbance of 64 and 39 more acres of “poor” habitat, 
respectively.  


Mexican Spotted Owl Determination (Alternative F) 


Implementation of Alternative F may affect, but is not likely to adversely affect the species. 


Rationale for Mexican Spotted Owl Determination (Alternative F)  


Although 80 acres of “poor” MSO habitat would be affected by Alternative F, this constitutes a 
small percentage of “good” habitat available throughout the range for this species. Applicant-
committed measures and conservation measures would minimize direct impacts to suitable 
habitat, and eliminate direct impacts to individual birds during the nesting season.  


4.12.1.6.1.9 Greater Sage-grouse 
Impacts to the greater sage-grouse under Alternative F would be the same as under the Proposed 
Action, but would affect 546 fewer acres within 2 miles of known leks and 981 fewer acres of 
brooding habitat. Under Alternative F, approximately 295 acres of surface disturbance by well 
pads, roads, evaporation facilities, and pipeline corridors would occur within the 2-mile buffer 
around known greater sage-grouse leks (see Table 4-106). This would comprise 3.7% of the 
8,032 acres within the buffer zone. Approximately 1,899 acres of surface disturbance would 
occur within the 84,647 acres of UDWR-designated brooding habitat, constituting a conversion 
of 2.2% of total available acres in the project area. Roads proposed under Alternative F (along 
with existing roads) would contribute to the devaluation or degradation of 65,686 acres (or 
96.3%) of the 84,647 acres of potential sage-grouse habitat in the project area. Approximately 
1,035 acres of surface disturbance would occur within the 38,747 acres of UDWR-designated 
wintering habitat, constituting a conversion of 2.7% of total available acres in the project area. 


Greater Sage-grouse Determination (Alternative F) 


Implementation of Alternative F may impact and could lead to a downward population trend, but 
would not likely contribute to the listing of the species. 
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Rationale for Greater Sage-grouse Determination (Alternative F) 


Although 295 acres within 2 miles of a known (inactive) lek and 1,899 acres of potential 
brooding habitat would be directly impacted by Alternative F; this constitutes a small percentage 
of such habitats available throughout the range for this species. Applicant-committed measures 
and conservation measures would minimize direct impacts to suitable habitat and eliminate direct 
impacts to individual birds during the nesting season. Although Alternative F may result in direct 
and indirect adverse impacts to greater sage-grouse in the project area, the probability is 
relatively low based on the percentage of habitat that could be disturbed during the life of the 
project. 


4.12.1.6.1.10 Western Yellow-billed Cuckoo 
There would be no impacts to the WYBC under Alternative F. Under Alternative F, no acres of 
suitable riparian habitat are anticipated to be impacted (Table 4-107). Out of the alternatives, 
Alternative F would result in the least impacts to this species, which would be 8 acres less than 
the No Action Alternative. Alternative F is not expected to impact any riparian areas. 


Western Yellow-billed Cuckoo Determination (Alternative F) 


Implementation of Alternative F may affect, but is not likely to adversely affect the species. 


Rationale for WesternYellow-billed Cuckoo Determination (Alternative F) 


Based on this analysis and conservation and applicant-committed measures, the BLM has 
determined that Alternative F will not likely adversely affect WYBC habitat. This would be due 
to the avoidance of all riparian areas.  


4.12.1.6.1.11 Threatened, Endangered, and Candidate Fish Species 
Impacts to Colorado River fish under Alternative F would be much less than under the Proposed 
Action, resulting in impacts of lesser magnitude, including less depletion of the Green River, less 
disturbance of erosive soils, and a slightly lower risk of a pipeline spill. Under Alternative F, 
approximately 744 pipeline crossings of intermittent/ephemeral drainages that are tributary to the 
Green River would be required. No wells, roads, or pipelines are proposed within the 100-year 
floodplain for the Green River. In addition, no wells or pipelines are proposed within 100-year 
floodplains of Green River tributaries within 5 miles of the river (see Table 4-108).  


The risk of acute or chronic toxicity to endangered fish in the Green River in the event of a 
natural-gas condensate spill would be the same as under the Proposed Action, although the 
likelihood of a spill would be reduced. Due to no pipelines in the Green River floodplain under 
Alternative F, it would carry little to no risk of incidents over their 30-year production phase. 
The 61.9 miles of pipeline crossing floodplains within 5 miles of the Green River would carry a 
risk of 1.86 incidents over the 30-year production phase over which each pipeline would be used, 
or one incident every 16.2 years. However, spill attenuation would greatly reduce the risk of a 
spill reaching the Green River before it evaporated. 


Under Alternative F, approximately 251 acre-feet of water from the Green River Basin would be 
consumed over the lifetime of the project (see Table 4-129). Peak annual withdrawals from 
sources that feed the Green River would be the same as under the Proposed Action 
(approximately 23 acre-feet per year; seeTable 4-129). This equates to approximately 0.04 cfs of 
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withdrawal and would represent a loss of approximately 0.005% of the approximately 1,000 cfs 
recorded minimum stream flow of the Green River adjacent to the project area. This flow 
reduction would be considered a long-term (life of the project) impact in terms of reductions in 
habitat for listed fish species in the Green River. Approximately 21 acres of water-erosive soils 
would be disturbed (see Table 4-108). Project-related disturbance would increase the Green 
River's sediment load by approximately 47,817 tons/year, or 0.01% (see Table 4-131).  


Alternative F would result in more adverse impacts to Colorado River fish than would occur under 
the No Action Alternative, but less adverse impacts than under the other action alternatives. 
Compared to the No Action Alternative, development under Alternative F would consume 170 less 
acre-feet of water from the Green River Basin, result in the disturbance of 12 more acres of 
highly/moderately water erosive soils, and require 271 more intermittent/ephemeral stream 
crossings by pipelines. Alternative F would also result in four less wells in the Green River 
floodplain, and six less wells within 5 miles of the Green River. 


Colorado River Endangered Fish Determinations (Alternative F) 


Implementation of Alternative F may affect, and is likely to adversely affect, all Colorado 
River endangered fish. 


Colorado River Endangered Fish Determination Rationale (Alternative F) 


The rationale for the determination above is the same as described for the Proposed Action. 


4.12.1.6.2 STATE OF UTAH AND BLM SENSITIVE SPECIES  


4.12.1.6.2.1 Untermann Daisy 
Impacts to the Untermann daisy under Alternative F would be of the same nature as those under 
the Proposed Action, but would affect 1,152 acres (2.5%) of potential Untermann daisy habitat in 
the project area (see Table 4-109; Map 37). Approximately 11,436 acres of Untermann daisy 
habitat would be effectively placed within 300 feet of existing and proposed roads under this 
alternative, which is 10,693 more acres than the No Action Alternative. Overall, Alternative F 
would result in greater adverse impacts to the Untermann daisy than would occur under the No 
Action Alternative due to 817 more acres of disturbance, 126 (57%) more miles of new roads, 
and associated indirect impacts from fugitive dust, weed invasion, herbicides, and habitat 
fragmentation. 


Determination for Untermann Daisy (Alternative F)  


Implementation of Alternative F may affect individuals, but is not likely to contribute to the 
need to become listed. 


Rationale for Untermann Daisy Determination (Alternative F) 


The rationale for this determination under Alternative F is the same as described for the 
Proposed Action. However, the potential impacts to the species would be slightly fewer than 
those under the Proposed Action, as described above. 
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4.12.1.6.2.2 Sterile Yucca 
Impacts to sterile yucca under Alternative F would be of the same nature as those under the 
Proposed Action, but would directly affect 0.08 more acres (3.5%) than under the Proposed 
Action (see Table 4-110; Map 37). Indirect effects to known sterile yucca habitats would the 
same as under the Proposed Action. 


Sterile Yucca Determination (Alternative F) 


Implementation of Alternative F may affect individuals, but is not likely to contribute to the 
need to become listed. 


Rationale for Sterile Yucca Determination (Alternative F) 


Because direct impacts to the sterile yucca's habitat would total less than than 4% of the known 
habitat available in the project area, and because considerable additional habitat exists beyond 
the project area, project-related activities are not likely to contribute to the need for federal 
listing of the species. In addition, site-specific avoidance and minimization measures, where 
required by the AO, would further reduce direct or indirect impacts to sterile yucca individuals 
and habitats. 


4.12.1.6.2.3 Graham’s Catseye, Barneby’s Catseye, Goodrich’s Blazingstar, 
Goodrich’s Columbine, and Uinta Greenthread 


Because the acreages of the potential habitats for these five species have not been mapped or 
determined for the project area, impacts are broadly described and compared between the action 
alternatives. In general, direct impacts to these five plant species under Alternative F would be 
comparable to the nature and degree of impacts described for other State of Utah and BLM 
sensitive plant species associated with similar Green River shale habitats, which are slightly 
reduced compared to the Proposed Action. However, indirect impacts would be increased due to 
198 miles of new road, which is 127 (39%) more miles than would occur under the Proposed 
Action, and 92 (128%) more miles than under the No Action alternative. 


Graham’s catseye, Barneby’s catseye, Goodrich’s blazingstar, Goodrich’s columbine, and 
Uinta greenthread Determination (Alternative F)  


Implementation of Alternative F may affect individuals, but is not likely to contribute to the 
need for listing for any of the five species. 


Rationale for Graham’s catseye, Barneby’s catseye, Goodrich’s blazingstar, Goodrich’s 
columbine, and Uinta greenthread Determination (Alternative F) 


Because additional habitats for Graham’s catseye, Barneby’s catseye, Goodrich’s blazingstar, 
Goodrich’s columbine, and Uinta greenthread exist beyond the project area, and because site-
specific avoidance and minimization measures, where required by the AO, would further reduce 
direct or indirect impacts to individuals and habitats, project-related activities are not likely to 
contribute to the need for federal listing of these species. 
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4.12.1.6.2.4 White-tailed Prairie Dog 
Impacts to the white-tailed prairie dog under Alternative F would be of the same nature as under 
the Proposed Action, but would affect fewer acres of occupied habitat than all of the other 
alternatives analyzed. Surface-disturbing activities associated with the Proposed Action (e.g., the 
construction of well pads, pipelines, and access roads) would result in the loss of approximately 
147 discontinuous acres of prairie dog habitat in the project area, or 0.9% of the habitat present 
(see Table 4-111). 


White-tailed Prairie Dog Determination (Alternative F) 


Implementation of Alternative F may affect individuals, but is not likely to contribute to the 
need to become listed. 


Rationale for White-tailed Prairie Dog Determination (Alternative F) 


The rationale for this determination under Alternative F is the same as described for the 
Proposed Action. In addition, the amount of habitat impacted by this alternative is considerably 
lower than that under the Proposed Action. 


4.12.1.6.2.5 Big Free-tailed Bat  
Impacts to the big free-tailed bat would be of the same nature as those described under the 
Proposed Action. Surface-disturbing activities under Alternative F would impact 107 acres 
(2.7%) of potential roosting habitat, and 2,366 acres (1.8%) of potential foraging habitat (see 
Table 4-112). Alternative F would result in approximately 3 times more impacts to the big free-
tailed bat than would occur under the No Action Alternative. Compared to the No Action 
Alternative, development under Alternative F would result in the disturbance of 76 more roosting 
acres and 825 more foraging acres of big free-tailed bat potential habitat. 


Big Free-tailed Bat Determination (Alternative F) 


Implementation of Alternative F may affect individuals, but is not likely to contribute to the 
need to become listed. 


Rationale for Big Free-tailed Bat Determination (Alternative F) 


The rationale for this determination under Alternative F is the same as that described for the 
Proposed Action. In addition, the amount of big free-tailed bat potential habitat impacted by this 
alternative would be considerably lower than under the Proposed Action.  


4.12.1.6.2.6 Spotted Bat 
Impacts to the spotted bat would be of the same nature as those described under the Proposed 
Action. Surface-disturbing activities under Alternative F would impact 107 acres (2.7%) of 
roosting habitat, and 3,468 acres (1.8%) of foraging habitat. Alternative F would result in 
approximately 3 times more impacts to roosting habitat, and almost twice as many impacts to 
foraging habitat than would occur under the No Action Alternative. Compared to the No Action 
Alternative, development under Alternative F would result in the disturbance of 76 more roosting 
acres and 1,535 more foraging acres of spotted bat habitat. 
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Spotted Bat Determination (Alternative F) 


Implementation of Alternative F may affect individuals, but is not likely to contribute to the 
need to become listed. 


Rationale for Spotted Bat Determination (Alternative F) 


The rationale for this determination under Alternative F is the same as that described for the 
Proposed Action. In addition, the amount of big free-tailed bat habitat impacted by this 
alternative would be considerably lower than under the Proposed Action.  


4.12.1.6.2.7 Burrowing Owl 
Impacts to the burrowing owl under Alternative F would be of the same nature as those under the 
Proposed Action, but would affect fewer acres within 0.5 mile of known owl nests. Under 
Alternative F, 8 acres within 0.5-mile nest buffer areas would be directly converted to well pads, 
roads, and other facilities (see Table 4-114). In addition, surface-disturbing activities under 
Alternative F (e.g., the construction of well pads, pipelines, and access roads) would result in the 
loss of approximately 147 acres of prairie dog/burrowing owl habitat in the project area (see 
Table 4-111). Alternative F would result in lesser adverse impacts to the burrowing owl than 
would occur under the No Action Alternative. Compared to the No Action Alternative, 
development under Alternative F would result in the disturbance of 8 fewer acres of the owl's 
habitat. 


Burrowing Owl Determination (Alternative F) 


Implementation of Alternative F may affect individuals, but is not likely to contribute to the 
need to become listed. 


Rationale for Burrowing Owl Determination (Alternative F) 


Although 8 acres of burrowing owl nesting and 147 acres of prairie dog/burrowing owl habitat 
would be directly impacted by Alternative F, this constitutes a small percentage of suitable  
conservation measures would minimize direct impacts to suitable habitat and eliminate direct 
impacts to individual birds during the nesting season. Although Alternative F would result in 
direct and indirect adverse impacts to burrowing owls, the probability is relatively low based on 
the percentage of habitat that could be disturbed during the life of the project.  


4.12.1.6.2.8 Ferruginous Hawk 
Impacts to the ferruginous hawk under Alternative F would be of the same nature as those under 
the Proposed Action, but would affect fewer acres within 0.5 mile of known hawk nests. Under 
Alternative F, 258 acres (1.8%) within the 0.5-mile buffer around ferruginous hawk nesting areas 
would be directly converted to well pads, roads, or other facilities. In addition, the construction 
of well pads and roads would effectively remove 2,628 acres (or 1.8%) of potential foraging 
habitat from use by foraging ferruginous hawks. 


Determination for Ferruginous Hawk (Alternative F) 


Implementation of Alternative F may affect individuals, but is not likely to contribute to the 
need to become listed. 
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Rationale for Ferruginous Hawk Determination (Alternative F) 


Although 2,628 acres of foraging habitat and 258 acres of nesting habitat would be directly 
impacted by Alternative F, this constitutes a small percentage of suitable habitat available 
throughout the range for this species. Applicant-committed measures and conservation measures 
would minimize direct impacts to suitable habitat, and eliminate direct impacts to individual 
birds during the nesting season. While Alternative F could potentially result in direct and indirect 
adverse impacts to ferruginous hawks, the probability is relatively low based on the percentage 
of habitat that could be disturbed during the life of the project.  


4.12.1.6.2.9 Bald Eagle 
There would be no direct impacts to bald eagles under the Alternative F. No impacts to wintering 
bald eagles due to long-term surface disturbance, fragmentation, and human-disturbance of 
winter roosting habitat within 0.5 mile of known winter roosting areas are planned for this 
alternative. In addition, no acres of all potential roosting habitat (riparian) in the project area 
would be disturbed. Road-associated impacts described under the Proposed Action would occur 
along approximately 198 miles of new roads in the project area under Alternative F. 


Bald Eagle Determination (Alternative F) 


Implementation of Alternative F is not expected to affect individuals, and is not likely to 
contribute to the need to become listed. 


Rationale for Bald Eagle Determination (Alternative F) 


No impacts within 0.5 mile of known bald eagle winter roosting areas would be directly 
impacted by Alternative F. In addition, no impacts are expected within potential roosting habitat 
located in riparian areas under Alternative F. 


4.12.1.6.2.10 Golden Eagle 
Short- and long-term direct and indirect impacts of well development on golden eagles are 
identical to those described in Section 4.12.1.1.3.1, Raptors. All applicant-committed measures 
will be followed as stated in Section 2.2.9.6.  


Surface-disturbing activities under Alternative F would impact 224 acres of nest buffer area. 
Temporal and spatial buffers apply to this nest buffer area, and would be prescribed during site-
specific surveys. The activity of the affected nests would also be determined during site-specific 
surveys. Alternative F would result in slightly more impacts to the golden eagle than would 
occur under the No Action Alternative. Compared to the No Action Alternative, development 
under Alternative F would result in the disturbance of 83 more acres of nest buffer area. 
However, the disturbance of this nest buffer area is negligible due to applicant-committed 
measures and BMPs. 


Golden Eagle Determination (Alternative F) 


Implementation of Alternative F may affect individuals, but is not likely to contribute to the 
need to become listed. 
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Rationale for Golden Eagle Determination (Alternative F) 


Although 224 acres within 0.5 mile of a known golden eagle nest would be directly impacted by 
Alternative F, this constitutes a small percentage of suitable habitat available throughout the 
range for this species. Applicant-committed measures and conservation measures would 
minimize direct impacts to suitable habitat and eliminate direct impacts to individual birds 
during the nesting season. Although Alternative F could potentially result in direct and indirect 
adverse impacts to golden eagles, the probability is relatively low based on number of nests that 
could be disturbed during the life of the project.  


4.12.1.6.2.11 Short-eared Owl 
Impacts to the short-eared owl under Alternative F would be of the same nature as those under 
the Proposed Action, but would affect fewer acres within the owl's potential habitat. Under 
Alternative F, approximately 2,178 acres of well pads and roads would be constructed in short-
eared owl habitat, rendering 1.8% of this area unusable to owls for the life of the project (see 
Table 4-118). 


Short-eared Owl Determination (Alternative F) 


Implementation of Alternative F may affect individuals, but is not likely to contribute to the 
need to become listed. 


Rationale for Short-eared Owl Determination (Alternative F) 


Although 2,178 acres of potential short-eared owl habitat would be directly impacted by 
Alternative F, this constitutes a small percentage of such habitats available throughout the range 
for this species. Applicant-committed measures and conservation measures would minimize 
direct impacts to suitable habitat and eliminate direct impacts to individual birds during the 
nesting season. Although Alternative F could potentially result in direct and indirect adverse 
impacts to short-eared owls, the probability is relatively low based on the percentage of habitat 
that could be disturbed during the life of the project. Based on this analysis, conservation 
measures, and applicant-committed measures, the BLM has determined that Alternative F would 
not likely contribute to the need for federal listing.  


4.12.1.6.2.12 Lewis' Woodpecker 
Impacts to the Lewis' woodpecker would be of the same nature as those described under the 
Proposed Action. Surface-disturbing activities under Alternative F would impact 706 acres 
(1.7%) of Lewis' woodpecker habitat. Alternative F would disturb 419 more acres of Lewis' 
woodpecker habitat than would the No Action Alternative.  


Lewis' Woodpecker Determination (Alternative F) 


Implementation of Alternative F may affect individuals, but is not likely to contribute to the 
need to become listed. 


Rationale for Lewis' Woodpecker Determination (Alternative F) 


Although 706 acres of potential Lewis' woodpecker habitat would be directly impacted by 
Alternative F, this constitutes a small percentage of such habitats available throughout the range 
for this species. Applicant-committed measures and conservation measures would minimize 
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direct impacts to suitable habitat and eliminate direct impacts to individual birds during the 
nesting season. Although Alternative F could potentially result in direct and indirect adverse 
impacts to Lewis' woodpecker, the probability is relatively low based on the percentage of 
habitat that could be disturbed during the life of the project.  


4.12.1.6.2.13 Mountain Plover 
Impacts to the mountain plover would be similar to those described under the Proposed Action. 
Surface-disturbing activities under Alternative F would impact 236 acres of mountain plover 
known breeding habitat (1.0%). Alternative F would result in a lesser impact to mountain plover 
known breeding habitat than would occur under the No Action Alternative. Compared to the No 
Action Alternative, development under Alternative F would result in the disturbance of 263 
fewer acres of known breeding habitat (see Table 4-120). 


Mountain Plover Determination (Alternative F) 


Implementation of the Alternative F may impact individuals, but is not likely to contribute to 
the need to become listed. 


Rationale for Mountain Plover (Alternative F) 


Although 236 acres of potential mountain plover habitat would be directly impacted by 
Alternative F, this constitutes a small percentage of such habitats available both within the 
project area and throughout the range for this species. Applicant-committed measures and 
conservation measures would minimize direct impacts to suitable habitat, and eliminate direct 
impacts to individual birds during the nesting season. 


4.12.1.6.2.14 Sensitive Fish Species 
Impacts to roundtail chub, bluehead sucker, and flannelmouth sucker would be the same as the 
impacts to federally listed Colorado River fish, as described in Section 4.12.1.2.1.11. 


Colorado River Sensitive Fish Determinations (Alternative F) 


Implementation of Alternative F may affect individuals, but is not likely to contribute to the 
need to become listed. 


Colorado River Sensitive Fish Determination Rational (Alternative F) 


The rationale for the determination above is the same as described for the Proposed Action. 


4.12.1.6.3 OTHER SPECIAL STATUS SPECIES RETAINED FOR ANALYSIS 


4.12.1.6.3.1 Raptors 
Under Alternative F, 779 acres of surface disturbance would occur within 0.5-mile of raptor 
nests. This represents 2.1% of the total raptor nesting buffer in the project area (see Table 4-122). 


Road-related disturbance to raptors would result from the construction of 44 miles of new roads 
within 0.5-mile of raptor nests under the Alternative F (see Table 4-122). This is a 33% increase 
over current conditions. 
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Raptor Determination (Alternative F) 


The implementation of Alternative F may affect individuals, but is not likely to contribute to 
the need to become listed. 


Rationale for Raptor Determination (Alternative F) 


Although 779 acres of raptor nesting habitat would be directly impacted by Alternative F, this 
constitutes a small percentage of such habitats available throughout the range for this species. 
Applicant-committed measures and conservation measures would minimize direct impacts to 
suitable habitat and eliminate direct impacts to individual birds during the nesting season. 
Although Alternative F could potentially result in direct and indirect adverse impacts to raptor 
nesting habitat, the probability is relatively low based on the percentage of habitat that could be 
disturbed during the life of the project. 


4.12.1.6.3.2 Migratory Birds 
A total of approximately 3,601 acres of surface disturbance would occur on land within 
migratory bird habitat under Alternative F. This represents approximately 1.74% of total 
migratory bird habitat in the project area (see Table 4-124). 


Road-related disturbance to migratory birds would result from the construction of 198 miles of 
new roads under Alternative F. This represents a 35% increase over current conditions, and 
175% greater road-related disturbance than the No Action Alternative. Under the Proposed 
Action, there would be an estimated 4.5% maximum increase in traffic volume over current 
conditions (see Section 4.5, Table 4-75). The construction of new roads would also have indirect 
impacts associated with habitat fragmentation (discussed in detail in Section 4.16.1.1.7) and 
noise disturbances. 


Under Alternative F, 75% (155,017 acres) of the total migratory bird habitat in the project area 
would lose functional value due to fragmentation. This is an 18% increase in unfavorable habitat 
over current conditions (59% of total migratory bird habitat in the project area is currently 
unfavorable due to fragmentation), and a 5% increase over the No Action Alternative (see Table 
4-124). 


Migratory Birds Determination (Alternative F) 


The implementation of Alternative F may affect individuals, but is not likely to contribute to 
the need to become listed. 


Rationale for Migratory Birds Determination (Alternative F) 


None of the migratory birds considered are proposed for listing under the ESA or included on the 
BLM sensitive species list. Although impacts in the project area could adversely affect local 
populations or individuals, a relatively small percentage of each species' habitat within their 
entire range would be impacted by the Proposed Action. In addition, no more than 1.8% of each 
species' habitat in the project area would be directly impacted (Table 4-123) under Alternative F. 
Based on this analysis, the BLM has determined that Alternative F would not contribute to the 
need for federal listing of any of these migratory bird species. 
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4.12.2 MITIGATION MEASURES 


In addition to the applicant-committed measures detailed in Section 2.2.9 there are several proposed 
conservation measures that could be used to reduce expected impacts to special status plant, bird, 
wildlife, and fish species. These proposed measures are detailed in the subsections below. 


4.12.2.1 MITIGATION MEASURES FOR SPECIAL STATUS PLANTS 
In addition to the applicant-committed conservation measures described in Appendix B, the 
following mitigation measures could be used to reduce adverse impact to special status plants: 


 Herbicides would not be applied in a manner that could lead to inadvertent adverse 
impacts to special status plants. All herbicide application would be coordinated with the 
AO (and USFWS when threatened and endangered plants are involved) to ensure that 
special status plants were not impacted. These measures would be determined on a site-
specific basis, but would include: 1) applying herbicides only when wind speed is below 
7 mph to avoid drift; 2) following buffer distances for each specific herbicide as listed in 
the Vegetation Treatments Using Herbicides on Bureau of Land Management Lands in 
17 Western States Programmatic EIS (BLM 2005e), Volume I, pages 4-54 and 61, and 
specifying application methods. 


 Conservation measures described in Appendix B for federally listed plants would be 
applied to sensitive plant species, except that there would be a 150-foot buffer for survey 
and avoidance areas. 


 Population density surveys would be conducted within suitable habitat to facilitate 
avoidance of important population centers and identify prime suitable habitat for recovery. 


 A pre-project weed inventory would be conducted before ground disturbing activities. 
 All vehicles entering the project area from outside the Uinta Basin would be power 


washed to remove seed and plant materials. An environmental inspector would inspect 
each vehicle and place a sticker on them to verify they came in clean. 


 Invasive plant weed inventories would be conducted annually in all disturbed areas. 
 Invasive plant control measures (mechanical, cultural, chemical) would be conducted 


before seed set each year. Some populations may require more than one treatment per 
year. Manual pulling around threatened and endangered species would be done as 
necessary and as directed by the AO. 


 All areas not used for the operational phase of the project would be reseeded (to provide 
noxious weed control). 


 Suitable habitat for the shrubby reed-mustard that falls within 500 feet of any area to be 
disturbed would be inventoried for weeds, and a treatment plan would be developed and 
initiated as the discretion of the AO. The treatment would be designed to treat existing 
weed infestations and avoid their further spread due to project-related surface 
disturbance. 


 When the new Pariette and Uinta Basin Hookless cactus core conservation areas and 
management for those areas are finalized, in accordance with the cactus conservation 
measures (Appendix B), additional measures to avoid or minimize effects to the species 
may be developed and implemented in consultation with the USFWS to ensure 
compliance with the ESA. 
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 Dust palliatives (other than gravel and water) would be used at the direction of the AO.  
 All applicable Fluid Minerals BMPs from Appendix R of the Vernal RMP (BLM 2008c) 


would be implemented. 


4.12.2.2  MITIGATION MEASURES FOR THE WESTERN YELLOW-BILLED CUCKOO  
Wells proposed within the Green River's 100-year floodplain would be relocated to non-
floodplain areas or drilled directionally from beyond the floodplain to avoid disturbance of 
riparian habitat suitable to the WYBC. 


4.12.2.3 MITIGATION MEASURES FOR RAPTORS, INCLUDING THE BALD EAGLE, GOLDEN 
EAGLE, MEXICAN SPOTTED OWL, BURROWING OWL, FERRUGINOUS HAWK, AND 
SHORT-EARED OWL 


 Project-related development in areas directly associated with raptor nests area would be 
guided by the use of Best Management Practices for Raptors and Their Associated 


Habitats in Utah (Appendix A in BLM 2008c), utilizing seasonal and spatial buffers, as 
well as mitigation, to maintain and enhance raptor nesting and foraging habitat, while 
allowing other resource uses.  


 Well pads, roads, and other facilities would be located in a manner to conceal them from 
raptor nests (active or inactive) by using topographic and vegetative screening features. 


 Birds would be excluded from evaporative facilities through the use of properly installed 
netting or other deterrents identified by the AO. 


 All applicable Fluid Minerals BMPs from Appendix R of the Vernal RMP (BLM 2008c) 
would be implemented. 


4.12.2.3.1 MITIGATION MEASURES SPECIFIC TO FERRUGINOUS HAWK 


 Between March 1 and July 15, new construction or surface-disturbing activities would be 
avoided within a 0.5-mile buffer of inactive ferruginous hawk nests that have been active 
within the past 2 years, subject to the following restrictions: 


 Wells proposed within 0.5 mile of inactive nests would either be equipped with multi-
cylinder engines or muffled to reduce noise levels;  


 Gasco employees would be trained to identify ferruginous hawks and golden eagles, 
instructed to avoid disturbance of active nests, and required to stay within or near 
vehicles to prevent flushing when birds are present. 


4.12.2.3.2  MITIGATION MEASURES SPECIFIC TO BALD EAGLE 


 Construction or surface-disturbing activities would be avoided within 0.5 mile of known 
bald eagle winter concentration areas and winter night roost sites from November 1 
through March 31. Daily activities that must occur within the recommended spatial 
buffers at winter night roosts sites would be scheduled between 9:00 a.m. and 1 hour 
prior to the official sunset. These measures would be implemented on a site-by-site basis 
in coordination with the BLM. 
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4.12.2.3.3  MITIGATION MEASURES SPECIFIC TO MEXICAN SPOTTED OWL 


 Where technically and economically feasible, directional drilling, including drilling 
multiple wells from the same pad, would be used to reduce surface disturbance and 
eliminate drilling in “Fair” or “Good” habitat for MSO nesting. 


 For all temporary actions that may impact owls or “Fair” or “Good” habitat: 
o If the action occurs entirely outside the owl breeding season (March 1–August 


31), and leaves no permanent structure or permanent habitat disturbance, the 
action can proceed without an occupancy survey. 


o If the action will occur during a breeding season, surveys for owls will occur prior 
to the commencement of the activity in accordance with USFWS survey protocol 
for the species. If owls are found, the activity must be delayed until outside of the 
breeding season. 


o Rehabilitate access routes created by the project through such means as raking out 
scars, re-vegetation, gating access points, etc. 


 For all permanent actions that may impact owls or “Good” or “Fair” habitat: 
o Survey 2 consecutive years for owls according to the USFWS survey protocol for 


the species prior to commencing activities. If owls are found, no actions will 
occur within 0.5 mile of an identified nest site. If the nest site is unknown, no 
activity will occur within the designated Protected Activity Center. 


o Avoid drilling and permanent structures within 0.5 mile of “Fair” or “Good” 
habitat unless it is determined, based on the surveys, that the habitat is not 
occupied. 


o Reduce noise emissions (e.g., use hospital-grade mufflers) to 45 dBA at 0.5 mile 
from “Fair” or “Good” habitat. Siting of permanent noise-generating facilities 
would be determined based on a noise analysis to ensure noise does not encroach 
upon the 0.5 mile buffer for “Fair” or “Good” habitat. 


o Stay on approved routes and limit new access routes. 


4.12.2.4  MITIGATION MEASURES FOR MIGRATORY BIRDS 
 As directed by the AO, breeding bird surveys would be conducted by a qualified biologist 


within 660 feet (200 m) of proposed surface-disturbing activities associated with well 
development (e.g., well pads, roads, pipelines, and ancillary facilities) that would occur 
during the breeding season (April 1–July 31). The biologist would provide documentation 
of active nests, bird species, and other evidence of nesting (e.g., mated pairs, territorial 
defense, birds carrying nesting material, transportation of food) to the BLM following 
each survey and prior to surface-disturbing activities.  


 Coordination with the BLM would take place if an active nest for Important Migratory 
Bird Species (e.g., the USFWS Birds of Conservation Concern [BCC], Partners in Flight 
[PIF] Priority Bird Species, Utah Sensitive Species) is documented during the survey. 
This would be done to determine if any additional protection measures would be 
required. Applicable and appropriate protection measures, including establishment of 
buffers areas and constraint periods, would be implemented on a case-by-case and 
species-specific basis.  







Gasco Final EIS Chapter 4. Environmental Consequences 
4.12 Special Status Species 


4-305 


 Elevation of surface pipelines (4 inches or greater in diameter) on level or gently sloping 
ground (5% slope or less) to a minimum of 6 inches above the ground to allow passage 
beneath the pipe would take place. This ground clearance would be achieved by placing 
the pipeline on blocks at intervals of 150–200 feet. 


 The installation of noise-reduction devices (e.g., mufflers) on all pump jacks to reduce 
intermittent noise to 45 dBA at 660 feet (200 m) from the source would be required. 


 The proper installation of netting or other deterrents as directed by AO would be required 
to exclude birds from evaporative facilities. 


4.12.2.5  MITIGATION MEASURES FOR GREATER SAGE-GROUSE 
 Surface disturbing activities, including blading and grading of well pads, roads, and 


pipeline corridors within sagebrush-steppe habitat would be conducted prior to and after 
sage-grouse breeding season (March 1–June 30) in order to avoid direct impacts on sage-
grouse nests. 


 No surface disturbance would take place within a 0.25-mile buffer, and the season 
nesting buffer would extend 2 miles from any active lek.  


 The use of low-profile tanks would be used within 2 miles of active leks as appropriate 
given the topography and as directed by the AO. 


 Workover visits would be limited to the hours between 9:00 a.m. and 5:00 p.m. during 
breeding season within 2 miles of active leks. 


 The best available technology, such as installation of multicylinder pumps, hospital 
sound reducing mufflers, and placement of exhaust systems to reduce noise, would be 
used within 0.5 mile of known active leks. 


 Permanent facilities or structures would be avoided within 2 miles of sage-grouse leks 
when possible. 


4.12.2.6  MITIGATION MEASURES FOR COLORADO RIVER SYSTEM ENDANGERED AND 
SENSITIVE FISH 


 Gasco and its contractors would locate, handle, and store hazardous substances in 
locations that would prevent accidental spill or delivery to the Green River or its 
tributaries. 


 Pipelines containing natural-gas condensate would not cross Nine Mile Creek at any 
point. 


 Natural gas-condensate pipelines that cross the Federal Emergency Management Agency 
(FEMA)-mapped 100-year floodplain, mapped riparian, or wetland areas would be 
routinely pigged and would have emergency shutoff valves located immediately outside 
the floodplain. 


 Natural gas pipelines that cross perennial, intermittent, and ephemeral stream channels 
would either be elevated above the predicted 100-year flood event on a pipe bridge, or 
buried below the predicted scour depth for an equivalent flood event. The construction 
requirements for each type of crossing would be determined on a site-specific basis, and 
would consider the technical guidance of the document entitled, “Hydraulic 
Considerations for Pipeline Crossings of Stream Crossings,” contained as Appendix B of 
the Vernal RMP (BLM 2008c). 
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 Natural gas pipelines that cross perennial, intermittent, and ephemeral stream channels 
would have automatic shutoff valves directly beyond the area at risk of flooding to reduce 
the magnitude of contamination in the event of an accidental pipeline break. 


 Natural gas pipelines that cross perennial, intermittent, and ephemeral stream channels 
would be buried at least 5 feet below the channel bottom. 


 Wells with the potential to contaminate surface waters would have automatic shutoff 
valves. 


 Wells proposed within the Green River's 100-year floodplain would be relocated to non-
floodplain areas or drilled directionally from beyond the floodplain.  


 Wells proposed in all 100-year floodplains within 5 miles of the Green River would use 
measures including the use of closed-loop drilling methods, berming and secondary 
containment of all tanks and pits, and drilling during non-flood prone seasons. 


 All applicable BLM-committed Conservation Measures for Colorado River fishes, as 
described in Appendix L of the Vernal RMP (BLM 2008c), would be used as needed to 
mitigate potential impacts to endangered and sensitive fishes and their habitat. 


 To avoid entrainment, water would be pumped from an off-channel location—one that 
does not connect to the river during high spring flows. An infiltration gallery constructed 
in a location approved by USFWS would be best.  


 If the pump head is located in the river channel the following stipulations would apply:  
o the pump would not be situated in a low-flow or no-flow area as these habitats 


tend to concentrate larval fishes.  
o the amount of pumping would be limited, to the greatest extent possible, during 


that period of the year when larval fish may be present (see above).  
o the amount of pumping would be limited, to the greatest extent possible, during 


the midnight hours (10pm to 2 am), as larval drift studies indicate that this is a 
period of greatest daily activity. Dusk is the preferred pumping time, as larval 
drift abundance is lowest during this time. 


 All pump intakes would be screened with 3/32” mesh material.  
 Approach velocities for intake structures would follow the National Marine Fisheries 


Service's document “Fish Screening Criteria for Anadromous Salmonids.” For projects 
with an in-stream intake that operate in stream reaches where larval fish may be present, 
the approach velocity would not exceed 0.33 feet per second (ft/s).  


 Any fish impinged on the intake screen or entrained into irrigation canals would be 
reported to the U.S. Fish and Wildlife Service (801.975.3330) or the Utah Division of 
Wildlife Resources Northeastern Region, located at 152 East 100 North, Vernal, UT 
84078 (435.781.9453). 


4.12.2.7  MITIGATION MEASURES FOR BATS 
 The proper installation of netting or other deterrents as directed by AO would be required 


to exclude bats from evaporative facilities (or reserve pits, as needed).  
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4.12.2.8 MITIGATION MEASURES FOR WHITE-TAILED PRAIRIE DOG 
 No surface-disturbing activities or permanent aboveground facilities would be allowed 


within 660 feet of prairie dog colonies unless the impacts of the action can be adequately 
mitigated or, if due to the size of the town, there is no reasonable location to develop a 
lease and avoid colonies. 


4.12.3 UNAVOIDABLE ADVERSE IMPACTS 


Adverse impacts to special status species from the Gasco Energy Field Development that could 
not be mitigated include the following: 


 Long-term losses of potential habitat useful for the survival or recovery of special status 
plants, birds, and wildlife. 


 Long-term losses of raptor breeding, nesting, and foraging habitats. 
 Long-term losses of potential raptor breeding, nesting, and foraging habitats. 
 Fragmentation of special status wildlife, bird, and plant habitat by well pads, pipelines, 


roads, and ancillary features. Reduction in size of contiguous roadless habitat areas. 
 Water depletion from the Colorado River Basin resulting in adverse impacts to Colorado 


River endangered and sensitive fish species. 


4.12.4 IRRETRIEVABLE AND IRREVERSIBLE COMMITMENTS OF RESOURCES 


Any losses of potential habitat useful for the survival or recovery of special status plants, birds, 
and wildlife would be irretrievable until disturbed areas were actively and adequately restored. 
The fragmentation of special status wildlife, bird, and plant habitat from well pads, pipelines, 
roads, and ancillary features would be irretrievable until these features were removed and 
reclaimed following project completion. The increased spread of invasive weeds into the habitat 
of special status species would be either irretrievable or irreversible, depending on the success of 
weed eradication efforts. Impacts related to the depletion of flows in the Green River would be 
an irreversible impact. Where the alteration of plant habitat cannot be reclaimed, such as the 
disturbance of biological soil crusts or other soils required by special status plants, these impacts 
would be irreversible as well. 


4.12.5 RELATIONSHIP OF SHORT-TERM USES TO LONG-TERM PRODUCTIVITY 


Construction of roads, well pads, pipelines, and ancillary facilities would provide a short-term 
use that would result in long-term loss and fragmentation of special status species habitat. 
Noxious weed invasion into the habitat of special status plant and animal species would also be a 
long-term effect of the construction and project-related activities, and could affect the long-term 
productivity of habitats that are invaded. Indirect effects from OHVs, sedimentation, and wildfire 
would also have long-term negative impacts on the habitat suitability of special status species in 
the project area. 
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4.13 VEGETATION 
Direct effects to vegetation include the disturbance and removal of vegetation during 
construction of well pads, roads, pipelines, evaporation facilities, and other ancillary facilities, as 
well as accidental spills of fuels, lubricants, and/or other materials harmful to vegetation. The 
duration of these impacts could range from short- to long-term. Short-term impacts would occur 
in areas where previously vegetated locations are disturbed but successfully reclaimed within 
five years. Long-term direct effects would occur where well pads, roads, or other semi-
permanent facilities displace previously vegetated areas for more than five years. Due to the 
difficultly of successfully restoring vegetation in the project area however, all impacts to 
vegetation are considered long-term impacts in the following analysis.  


Indirect effects to vegetation would occur as a result of activities other than direct disturbance or 
removal of vegetation. Sources of indirect effects would include the introduction or spread of 
noxious weeds; increased public access and associated vegetation trampling/harvest; fugitive 
dust; and increased risk of human-caused wildfire. Changes in vegetation community 
composition following rehabilitation are also potential long-term effects of vegetation removal 
and disturbance. Long-term indirect effects could persist well beyond the timescale of project 
operations in areas where soil features restrict the effectiveness of rehabilitation efforts, such as 
in sodic, alkaline, shallow, and erosion-prone soils (see Section 4.10, Soils). 


Initial losses of vegetation would be followed by a greater potential for invasive and noxious 
weed establishment and decreased vegetative productivity. Successful reclamation is estimated 
to take as much as 10 years, during which time the disturbed site would be more susceptible to 
erosion and weed infestation that would require ongoing mitigation. Revegetation is especially 
difficult with the desert shrub type, which often occurs in areas with shallow and highly saline 
soils, and where moisture availability is relatively low. Invasion by non-native plants, notably 
cheatgrass, is likely in the sagebrush/perennial grass types, particularly where disturbed or 
grazed heavily by domestic livestock. Pinyon-juniper woodland areas that have been chained 
and/or burned in the past are also highly susceptible to weed invasions, and further disturbance 
would only increase the possibility of weed infestation. Surface disturbance near weed 
populations in these areas would likely allow for the weeds to spread. 


4.13.1 DIRECT AND INDIRECT EFFECTS 


4.13.1.1 ALTERNATIVE A: PROPOSED ACTION 


4.13.1.1.1 IMPACTS TO VEGETATION COMMUNITIES 


Alternative A (Proposed Action) would directly impact approximately 7,584 acres of vegetation 
through either disturbance or removal during the construction of well pads, roads, pipelines, 
evaporative ponds, and other ancillary facilities. The impacts to each of the National Land Cover 
Database (NLCD) land cover types identified in the project area (Section 3.13, Vegetation) are 
shown in Table 4-125. Data presented for each land-cover type include the total acreage 
impacted, and the percentage of the land cover type impacted in the project area. 
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Table 4-125. Acres of Direct Disturbance of each NLCD Vegetation Type Present in the Project Area and Percentage of Each 


Type Disturbed 


National Land 
Cover Class 


National Land  
Cover Description 


Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Scrub/shrub Colorado Plateau Mixed Low Sagebrush 
Shrubland 


2,466 
(4.4%) 


1,668  
(2.9%) 


2,703  
(4.8%) 


506  
(0.9%) 


623  
(1.1%) 


1,166 
(2.1%) 


Colorado Plateau Pinyon-Juniper 
Shrubland 


219  
(2.3%) 


155  
(1.6%) 


397  
(4.1%) 


88  
(0.9%) 


63  
(0.6%) 


130 
(1.3%) 


Inter-mountain Basins Big Sagebrush 
Shrubland 


464 
(3.5%) 


357  
(2.7%) 


740  
(5.6%) 


140  
(1.1%) 


115  
(0.9%) 


280 
(2.1%) 


Inter-mountain Basins Mat Saltbush 
Shrubland 


29  
(2.8%) 


29  
(2.7%) 


49  
(4.6%) 


13  
(1.2%) 


10  
(0.9%) 


9 
(0.9%) 


Inter-mountain Basins Mixed Salt Desert 
Scrub 


1,700  
(4.4%) 


1,285  
(3.3%) 


2,334  
(6.1%) 


681  
(1.8%) 


558  
(1.5%) 


580 
(1.5%) 


Rocky Mountain Gambel Oak-Mixed 
Montane Shrubland 


0  
(0%) 


0  
(0%) 


1  
(11.7%) 


0  
(0%) 


0  
(0%) 


0 
(0%) 


Total scrub/shrub 4,879  
(4.1%) 


3,494  
(2.9%) 


6,224  
(5.2%) 


1,428  
(1.2%) 


1,369  
(1.1%) 


2,165 
(1.8%) 


Evergreen 
forest 


Colorado Plateau Pinyon-Juniper 
Woodland 


924  
(3.1%) 


820  
(2.7%) 


1,320  
(4.4%) 


190  
(0.6%) 


63  
(0.2%) 


576 
(1.9%) 


Rocky Mountain Montane Dry-Mesic 
Mixed Conifer Forest and Woodland 


2  
(0.7%) 


1  
(0.5%) 


10  
(3.5%) 


0  
(0%) 


1  
(0.5%) 


0 
(0.0%) 


Rocky Mountain Montane Mesic Mixed 
Conifer Forest and Woodland 


0  
(0.0%) 


0  
(0.0%) 


2  
(4.2%) 


0  
(0.0%) 


0  
(0.0%) 


0 
(0.0%) 


Total evergreen forest 926 
 (3.0%) 


821 
(2.7%) 


1,332  
(4.4%) 


190 
(0.6%) 


64  
(0.2%) 


576 
(1.9%) 
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Table 4-125. Acres of Direct Disturbance of each NLCD Vegetation Type Present in the Project Area and Percentage of Each 


Type Disturbed 


National Land 
Cover Class 


National Land  
Cover Description 


Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Barren lands Colorado Plateau Mixed Bedrock 
Canyon and Tableland 


478 
(2.0%) 


370  
(1.6%) 


871  
(3.7%) 


115  
(0.5%) 


131  
(0.6%) 


289 
(1.2%) 


Inter-mountain Basins Shale Badland 23  
(1.2%) 


17  
(0.9%) 


56  
(2.9%) 


6  
(0.3%) 


6  
(0.3%) 


1 
(0.1%) 


Rocky Mountain Cliff and Canyon 156 
(3.9%) 


119  
(3.0%) 


163  
(4.1%) 


31  
(0.8%) 


46  
(1.2%) 


107 
(2.7%) 


Total barren lands 657  
(2.2%) 


506  
(1.7%) 


1,090  
(3.7%) 


152 
(0.5%) 


183 
 (0.6%) 


397 
(1.3%) 


Grasslands/ 
herbaceous 


Inter-mountain Basins Montane 
Sagebrush Steppe 


98  
(6.8%) 


98  
(6.8%) 


93  
(6.4%) 


5  
(0.4%) 


38  
(2.6%) 


63 
(4.4%) 


Inter-mountain Basins Semi-Desert 
Grassland 


101  
(5.0%) 


84  
(4.2%) 


90  
(4.5%) 


21  
(1.0%) 


33  
(1.6%) 


47 
(2.3%) 


Inter-mountain Basins Semi-Desert 
Shrub Steppe 


358 
(3.5%) 


308  
(3.0%) 


507  
(4.9%) 


99  
(1.0%) 


123  
(1.2%) 


170 
(1.6%) 


Southern Rocky Mountain Montane-
Subalpine Grassland 


33  
(4.1%) 


33  
(4.1%) 


40  
(5.0%) 


9  
(1.1%) 


16  
(2.0%) 


29 
(3.6%) 


Total grasslands/herbaceous 591  
(4.1%) 


523  
(3.6%) 


730 
 (5.0%) 


134 
(0.9%) 


210  
(1.4%)  


309 
(2.1%) 


Woody 
wetland 


Inter-mountain Basins Greasewood Flat 292 
(4.7%) 


188  
(3.1%) 


339  
(5.5%) 


85  
(1.4%) 


59  
(1.0%) 


98 
(2.1%) 


Rocky Mountain Lower Montane 
Riparian Woodland and Shrubland 


29  
(2.4%) 


19  
(1.6%) 


9  
(0.8%) 


8  
(0.7%) 


6  
(0.5%) 


0 
(0.0%) 


Total woody wetland 321 
(4.4%) 


207  
(2.8%) 


348  
(4.7%) 


93 
(1.3%) 


65  
(0.9%) 


98 
(1.3%) 
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Table 4-125. Acres of Direct Disturbance of each NLCD Vegetation Type Present in the Project Area and Percentage of Each 


Type Disturbed 


National Land 
Cover Class 


National Land  
Cover Description 


Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Disturbed and 
agricultural 
land 


Disturbed, Oil Well 0  
(0.0%) 


0  
(0.0%) 


5  
(20.5%) 


0  
(0.0%) 


0  
(0.0%) 


0 
(0.0%) 


Invasive Annual Grassland 196  
(4.5%) 


124  
(2.8%) 


240  
(5.5%) 


53  
(1.2%) 


41  
(0.9%) 


56 
(1.3%) 


Invasive Southwest Riparian Woodland 
and Shrubland* 


8  
(1.6%) 


4  
(0.8%) 


7  
(1.5%) 


2  
(0.5%) 


2  
(0.3%) 


0 
(0.0%) 


Agriculture 0 
(0%) 


0  
(0.0%) 


1  
(0.9%) 


0  
(0.0%) 


0  
(0.0%) 


0 
(0.0%) 


Total disturbed land 204 
(4.0%) 


128  
(2.5%) 


253 
(5.0%) 


54 
(1.1%) 


43  
(0.8%)  


56 
(0.0%) 


Total vegetation disturbed 7,584 5,679 9,977 2,051 2,173 3,601 
*Note: This reflects impacts as analyzed using remotely sensed (SWreGAP) vegetation data. Impacts to BLM-identified riparian zones are discussed in Section 4.15  
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Scrub/shrub vegetation types would be the most commonly disturbed under the Proposed Action, 
with the most acres impacted in the Colorado Plateau Mixed Low Sagebrush Shrubland (2,466 
acres) and Inter-mountain Basins Mixed Salt Desert Scrub (1,700 acres) (see Table 4-125). 
However, other vegetation types would have a greater percentage of their acreage in the project 
area that would be disturbed. By this measure, communities of Inter-mountain Basins 
Greasewood Flat (4.7%), Montane Sagebrush Steppe (6.8%), Semi-Desert Grassland (5.0%), and 
Mixed Salt Desert Scrub (4.4%) would be the most highly impacted by the proposed 
development. 


Development under the Proposed Action would directly impact approximately 3.7 times the area 
of vegetation as would occur under the No Action Alternative. Several community types would 
be impacted at a far higher rate relative to impacts under the No Action Alternative, however. 
Approximately 19 times more Inter-mountain Basins Montane Sagebrush Steppe and 5 times 
more Rocky Mountain Cliff and Canyon would be disturbed. Impacts to riparian zones are 
discussed in Section 4.15, Water Resources. 


4.13.1.1.2 NOXIOUS AND INVASIVE WEEDS 


Areas disturbed under the Proposed Action and adjacent areas would be adversely impacted due 
to an increased risk of noxious and invasive weed establishment. Many invasive plants are 
adapted to quickly spread through disturbed ecosystems, producing changes in native vegetation 
communities. Specific negative effects of noxious and invasive weeds can include  


 reduction in the overall visual character of an area, 
 competition with or elimination of native plant communities, 
 reduction or fragmentation of wildlife habitats and forage, and 
 increased soil erosion. 


Construction activities, increased soil disturbance, and higher traffic volumes enhance the risk of 
the introduction and spread of existing and new weed species in the project area. 


Unknown levels of weed infestation already occur on previously disturbed areas in the project 
area (the NLCD classifies 4,859 acres of the project area as dominated by invasive species; see 
Table 3-27), and along existing roads leading into it. As such, travel through these areas could 
lead to the transport of weed seeds throughout the project area. Similarly, pull-offs onto road 
edges with equipment and vehicles, or parking on disturbed areas en route to the project area 
could result in vehicle tires and undercarriages transporting weed seeds to undisturbed locations. 
The area at risk for weed invasion is at least equal to the 7,584 acres of vegetation disturbed 
under the Proposed Action, because these areas would be highly disturbed and devoid of 
vegetation prior to being reclaimed following production and abandonment. However, because 
project-related disturbance would likely lead to the establishment of invasive species along 
disturbance corridors, the area impacted by weeds could become larger than the disturbed area, 
as these species invade undisturbed areas. 


The expansion of road networks has been documented to contribute to exotic plant invasions via 
introduced roadfill, vehicle transport, and road maintenance activities (Forman and Alexander 
1998; Gelbard and Belnap 2003; Knick et al. 2003). Invasive species are not limited to roadsides, 
but have also encroached into the surrounding habitats (Forman and Alexander 1998; Gelbard 
and Belnap 2003). In their study of roads on the Colorado Plateau of southern Utah, Gelbard and 
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Belnap (2003) found that improving unpaved four-wheel-drive roads resulted in increased cover 
of exotic plant species within the interior of adjacent vegetative communities. This effect was 
associated with road construction, maintenance activities, and vehicle traffic. 


Cheatgrass (Bromus tectorum) is an invasive grass with a high potential to spread from disturbed 
areas (Gelbard and Belnap 2003). Bradley and Mustard (2006) found an increased probability of 
cheatgrass within approximately 2,500 feet of roads in a study in the Great Basin, with up to 
approximately 13% greater probability of cheatgrass occurrence within 200 feet of roads. 
Assuming a 200-foot buffer from all new project-related roads in the project area, approximately 
15,757 acres (or 7% of the project area) would have an elevated risk of cheatgrass invasion 
(Table 4-126), in addition to the 7,584 acres directly disturbed by roads, pipelines, and other 
infrastructure. However, applicant-committed measures to inventory and treat all noxious weeds 
in and adjacent to areas disturbed by project activities would greatly reduce this risk. 


Table 4-126. Length of New Road and Acres with Increased Risk of Invasive Weeds under 


Each Alternative* 


 Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Length of new roads (miles) 325 274 526 72 106 198 
Acres with increased risk of 
cheatgrass establishment1 


15,757 13,285 25,503 3,491 5,139 9,600 


Acres with increased risk of 
halogeton and Russian 
Thistle establishment2 


1,812 1,528 2,933 401 591 1,104 


1Assumes a 200-foot width with increased risk of cheatgrass establishment on both sides of all new roads. 
2Assumes a 23-foot width with increased risk of halogeton and Russian thistle establishment on both sides of all new roads. 
* Risk prior to the implementation of applicant-committed measures to treat noxious weeds along all constructed roads and other 
disturbance areas. 


Weeds common to the project area with a lesser potential to spread (Gelbard and Belnap 2003) 
such as halogeton (Halogeton glomeratus) and Russian thistle (Salsola tragus), would be less 
likely to invade large areas. However, they would be a widespread impact close to areas of surface 
disturbance. Gelbard and Belnap (2003) observed 3 times denser cover of halogeton and Russian 
thistle in disturbance areas (or “verges”) surrounding improved and graded roads in Canyonlands 
National Park. Based on their research, and assuming an average verge width of approximately 23 
feet from roads, approximately 1,812 acres (or 0.8% of the project area) would be susceptible to 
invasion by halogeton, Russian thistle, and other species (see Table 4-126), in addition to the 7,584 
acres directly disturbed by roads, pipelines, and other infrastructure. Compared to the No Action 
Alternative, road and well-pad development under the Proposed Action would result in an 
increased risk of weed invasion over approximately 4.5 times as large an area. 
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4.13.1.1.3 OTHER IMPACTS 


Additional impacts of well and road development on vegetation include the delivery of dust onto 
nearby vegetation from project-related traffic, an increased risk of accidental spills onto 
vegetation, impacts to both the incidence and control of wildfire, and increased vehicle access to 
areas adjacent to project roadways. The longevity of these impacts depends on the longevity of 
the constructed roadways. Decommissioning roads following termination of well production 
would limit impacts to the duration of project operations; roads that remained accessible 
following production would prolong these impacts. 


No data are available on the distribution of dust that would be generated by roads as a result of 
the Proposed Action. However, because dust can reduce photosynthesis and productivity in 
desert plants (Sharifi et al. 1997), it would have a negative impact of unknown magnitude and 
spatial extent on plants in the project area. The Proposed Action would include 325 miles of new 
roadways in the project area, so it is assumed that dust impacts would be greater than under 
Alternative B, Alternative E, and the No Action Alternative, but fewer than under Alternative C 
(see Table 4-126). Similarly, the increased risk of spills of materials potentially harmful to 
vegetation is most likely along roads and pipelines. In addition to the roads above, the Proposed 
Action would include 431 miles of new pipelines. Therefore, it is assumed that the risk of spills 
would be greater than under Alternative B and the No Action Alternative, but the risk would be 
less than under Alternative C. Due to containment berms and leak-detection systems, the risk of 
spills from the evaporative facility that would affect vegetation is very low. 


Data on the effects of road and well development on wildfire frequency and magnitude are not 
available for this area. It is assumed that the frequency of wildfires would increase because of 
elevated human access and activity in the project area. The Proposed Action would result in the 
disturbance and repeated use of approximately 7,584 acres, which would increase the risk of 
human-caused wildfire starts over this area. Conversely, it is assumed that the severity of 
wildfires may decrease because of the enhanced road access for fire suppression personnel. 
Approximately 325 miles of new road would be constructed under this alternative, which would 
increase access by firefighting equipment and personnel over its length. Because 80% of 
wildfires on BLM-administered lands are caused by lightning, the increased access for 
firefighting may decrease the fire risk more than additional human access would increase it 
(BLM 2005c). 


Roadway construction under the Proposed Action would also increase access to the project area 
by passenger vehicles and OHVs; approximately 4.5 times as many miles of new roads would be 
constructed under the Proposed Action as opposed to the No Action Alternative. The larger road 
network created by the Proposed Action would have an adverse impact (of unknown magnitude) 
on surrounding vegetation communities due to increased OHV use and associated trampling.  


4.13.1.2 ALTERNATIVE B: REDUCED DEVELOPMENT 
Direct and indirect impacts for this alternative would be similar to those under the Proposed 
Action, but would affect fewer acres. Construction under Alternative B would directly impact 
approximately 5,680 acres of vegetation through the construction of well pads, roads, pipelines, 
and other ancillary facilities. Scrub/shrub vegetation types would be the most impacted under 
Alternative B, with the most acres impacted in the Colorado Plateau Mixed Low Sagebrush 
Shrubland (1,668 acres) and Inter-mountain Basins Mixed Salt Desert Scrub (1,285 acres) 
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vegetation types (see Table 4-125). Inter-mountain Basins Greasewood Flat (3.1%), Montane 
Sagebrush Steppe (6.8%), Semi-Desert Grassland (4.2%), and Mixed Salt Desert Scrub (3.3%) 
would be most highly impacted in terms of the percentage of their acreage that would be 
disturbed in the project area. As with the Proposed Action, there would be fewer than 1 acre of 
disturbance to the small amount of Gamble Oak-Mixed Montane Shrubland in the project area. 
Impacts to riparian zones are discussed in Section 4.15, Water Resources. 


Development under Alternative B would directly impact approximately 2.8 times the area of 
vegetation as would occur under the No Action Alternative. Approximately 19 times more Inter-
mountain Basins Montane Sagebrush Steppe would be disturbed than under the No Action 
Alternative. 


The area at risk for weed invasion under Alternative B would be equal to at least the 5,680 acres 
disturbed by roads, pipelines, well pads, and evaporative facilities. In addition, approximately 
13,285 acres (or 6% of the project area) would have an elevated risk of cheatgrass invasion (see 
Table 4-126). Approximately 1,528 acres (or 0.7% of the project area) would be susceptible to 
invasion by halogeton, Russian thistle, and other species (see Table 4-126). Compared to the No 
Action Alternative, road and well-pad development under Alternative B would result in an 
increased risk of weed invasion over approximately an area 3.8 times larger. 


Under Alternative B, dust impacts to vegetation would result from the construction and use of 
274 miles of new roadways in the project area. Fire risk would increase over 5,680 acres of lands 
with surface disturbance. The 274 miles of new roads proposed would improve access to fight 
fires, but would also increase the risk of vegetation trampling by OHVs. Impacts related to roads 
would occur along 3.8 times as many miles of new roads under Alternative B as under the No 
Action Alternative, and the increased risk of spills along pipelines would occur along 1.2 times 
as many miles of new pipeline. The spill risk from evaporative facilities would be the same as 
under the Proposed Action.  


4.13.1.3 ALTERNATIVE C: FULL DEVELOPMENT 
Direct and indirect impacts for this alternative would be similar to those under the Proposed 
Action, but would affect more acres. Construction under Alternative C would directly impact 
approximately 9,979 acres of vegetation through the construction of well pads, roads, pipelines, 
evaporative ponds, and other ancillary facilities. 


Alternative C would also disturb the most acres in scrub/shrub vegetation types, with the greatest 
number of acres impacted in the Colorado Plateau Mixed Low Sagebrush Shrubland (2,703 
acres) and Inter-mountain Basins Mixed Salt Desert Scrub (2,334 acres) communities (see Table 
4-125). Inter-mountain Basins Greasewood Flat (5.5%), Montane Sagebrush Steppe (6.4%), 
Semi-Desert Grassland (4.5%), and Mixed Salt Desert Scrub (6.1%) would be most highly 
impacted in terms of the percentage of the acreage classified as a particular community that 
would be disturbed. Like the Proposed Action, there would be a small amount of disturbance to 
the limited Gamble Oak-Mixed Montane Shrubland in the project area. Approximately 1 acre (or 
12%) of this community type in the project area would be disturbed (see Table 4-125). Impacts 
to riparian zones are discussed in Section 4.15, Water Resources. 


Development under the Proposed Action would directly impact approximately 4.9 times the area 
of vegetation that would be affected under the No Action Alternative. Several community types 
would be impacted at a far higher rate relative to impacts under the No Action Alternative, 
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however. Approximately 21 times more Rocky Mountain Montane Dry-Mesic Mixed Conifer 
Forest and Woodland, 18 times more Inter-mountain Basins Montane Sagebrush Steppe, and 9 
times more Inter-mountain Basins Shale Badland would be disturbed. 


The area at risk for weed invasion under Alternative C would be equal to at least the 9,979 acres 
disturbed by roads, pipelines, well pads, and evaporative facilities. In addition, approximately 
25,503 acres (or 12% of the project area) would have an elevated risk of cheatgrass invasion, 
(see Table 4-126). Approximately 2,933 acres (or 1.4% of the project area) would be susceptible 
to invasion by halogeton, Russian thistle, and other species (see Table 4-126). Compared to the 
No Action Alternative, road and well-pad development under Alternative C would result in an 
increased risk of weed invasion over approximately 7.3 times as large an area. 


Under Alternative C, dust impacts on vegetation would result from the construction and use of 
526 miles of new roadways in the project area, approximately 62% more new roads than under 
the Proposed Action and 94% more roads than under current conditions. Fire risk would increase 
across 9,982 acres of lands with new surface disturbance (approximately 32% more than under 
the Proposed Action). The 526 miles of new roads proposed would improve access to fight fires 
more than other alternatives, but would also increase the risk of vegetation trampling by OHVs 
more than other alternatives. Impacts related to roads would occur along 7.3 times as many miles 
of new roads under Alternative C as under the No Action Alternative, and the increased risk of 
spills along pipelines would occur along 2.7 times as many miles of new pipeline. The spill risk 
from evaporative facilities would be the same as under the Proposed Action. 


4.13.1.4 ALTERNATIVE D: NO ACTION 
Direct and indirect impacts for this alternative would be similar to those under the Proposed 
Action, but would affect far fewer acres. Construction and operation activities under the No 
Action Alternative would directly impact approximately 2,055 acres of vegetation through the 
construction of well pads, roads, pipelines, evaporative ponds, and other ancillary facilities, or 
approximately 1% of the vegetation in the project area. Impacts under the No Action Alternative 
would also be concentrated in scrub/shrub vegetation types, with the most acres impacted in the 
Colorado Plateau Mixed Low Sagebrush Shrubland (506 acres) and Inter-mountain Basins 
Mixed Salt Desert Scrub (681 acres) communities (see Table 4-125). As under the other 
alternatives, Inter-mountain Basins Greasewood Flat (1.4%), Montane Sagebrush Steppe (0.4%), 
Semi-Desert Grassland (1.0%), and Mixed Salt Desert Scrub (1.8%) would be among those most 
highly impacted in terms of the percentage of acreage disturbed in the project area. As with the 
Proposed Action, there would be less than one acre of disturbance to the small amount of 
Gamble Oak-Mixed Montane Shrubland in the project area. Impacts to riparian zones are 
discussed in Section 4.15, Water Resources. 


The area at risk for weed invasion under the No Action Alternative would be equal to at least the 
2,055 acres disturbed by roads, pipelines, well pads, and evaporative facilities. In addition, 
approximately 3,491 acres (1.7% of the project area) would have an elevated risk of cheatgrass 
invasion (see Table 4-126). Approximately 401 acres (0.2% of the project area) would be 
susceptible to invasion by halogeton, Russian thistle, and other species (see Table 4-126). 


Under the No Action Alternative, dust impacts to vegetation would result from the construction 
and operation of 72 miles of new roadways, approximately 78% fewer miles than under the 
Proposed Action. Fire risk would increase across 2,055 acres of lands with surface disturbance 
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(approximately 73% fewer acres than under the Proposed Action). The 72 miles of new roads 
proposed would slightly improve access to fight fires, but would also slightly increase the risk of 
vegetation trampling by OHVs. The spill risk from evaporative facilities would be the same as 
under the Proposed Action. 


4.13.1.5 ALTERNATIVE E: REDUCED DEVELOPMENT WITH DIRECTIONAL DRILLING 
Direct and indirect impacts for this alternative would be similar to those under the Proposed 
Action, but would affect fewer acres. Construction under Alternative E would directly impact 
approximately 2,173 acres of vegetation through the construction of well pads, roads, pipelines, 
evaporative ponds, and other ancillary facilities. Scrub/shrub vegetation types would be the most 
impacted under Alternative E, with the greatest number of acres impacted in the Colorado 
Plateau Mixed Low Sagebrush Shrubland (623 acres) and Inter-mountain Basins Mixed Salt 
Desert Scrub (558 acres) vegetation types (see Table 4-125). Inter-mountain Basins Montane 
Sagebrush Steppe (2.6%), Southern Rocky Mountain Montane-Subalpine Grassland (2.0%), 
Inter-mountain Basins Semi-Desert Grassland (1.6%), and Inter-mountain Basins Mixed Salt 
Desert Scrub (1.5%) would be the most highly impacted in terms of acreage percentage disturbed 
in the project area. Impacts to riparian zones are discussed in Section 4.15, Water Resources. 


Development under Alternative E would directly impact approximately 1.1 times the area of 
vegetation as would the No Action Alternative. Approximately 7.6 times as much Inter-mountain 
Basins Montane Sagebrush Steppe would be disturbed as under the No Action Alternative. 


The area at risk for weed invasion under Alternative E would be at least the 2,173 acres disturbed 
by roads, pipelines, well pads, and evaporative facilities. In addition, approximately 5,139 acres 
(or 2.5% of the project area) would have an elevated risk of cheatgrass invasion (see Table 
4-126). Approximately 591 acres (or 0.3% of the project area) would be susceptible to invasion 
by halogeton, Russian thistle, and other species (see Table 4-126). Compared to the No Action 
Alternative, road and well-pad development under Alternative E would result in an increased risk 
of weed invasion over approximately 1.5 times as large an area. 


Under Alternative E, dust impacts to vegetation would result from the construction and use of 
106 miles of new roadways in the project area. Fire risk would increase over 2,173 acres of land 
with surface disturbance. The 106 miles of new roads proposed would improve access to fight 
fires, but would also increase the risk of vegetation trampling by OHVs. Impacts related to roads 
would occur along 1.5 times as many miles of new roads under Alternative E as under the No 
Action Alternative, but the increased risk of spills along pipelines would occur along only 0.7 
times as many miles of new pipeline. The spill risk from evaporative facilities would be the same 
as under the Proposed Action. 


4.13.1.6 ALTERNATIVE F: AGENCY PREFERRED ALTERNATIVE 
Direct and indirect impacts for Alternative F would be similar to those under the Proposed 
Action, but would affect fewer acres. Construction under this alternative would directly impact 
approximately 3,601 acres of vegetation through the construction of well pads, roads, pipelines, 
evaporative ponds, and other ancillary facilities. Scrub/shrub vegetation types would be the most 
impacted under Alternative F, with the greatest number of acres impacted in the Colorado 
Plateau Mixed Low Sagebrush Shrubland (1,166 acres) and Inter-mountain Basins Mixed Salt 
Desert Scrub (580 acres) vegetation types (see Table 4-125). Inter-mountain Basins Montane 
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Sagebrush Steppe (4.4%), Southern Rocky Mountain Montane-Subalpine Grassland (3.6%), 
Inter-mountain Basins Semi-Desert Grassland (3.6%), and Inter-mountain Semi-Desert Shrub 
Steppe (1.6%) would be the most highly impacted in terms of acreage percentage disturbed in the 
project area. Impacts to riparian zones are discussed in Section 4.15, Water Resources. 


Development under Alternative F would directly impact approximately 1.8 times the area of 
vegetation as would the No Action Alternative. Approximately 12.6 times as much Inter-
mountain Basins Montane Sagebrush Steppe would be disturbed as under the No Action 
Alternative. 


The area at risk for weed invasion under Alternative F would be at least the 3,601 acres disturbed 
by roads, pipelines, well pads, and evaporative facilities. In addition, approximately 10,466 acres 
(or 5% of the project area) would have an elevated risk of cheatgrass invasion (see Table 4-126). 
Approximately 1,114 acres (or 0.5% of the project area) would be susceptible to invasion by 
halogeton, Russian thistle, and other species (see Table 4-126). Compared to the No Action 
Alternative, road and well-pad development under Alternative F would result in an increased risk 
of weed invasion over approximately 2.8 times as large an area. 


Under Alternative F, dust impacts to vegetation would result from the construction and use of 
198 miles of new roadways in the project area. Fire risk would increase over 3,601 acres of land 
with surface disturbance. The 198 miles of new roads proposed would improve access to fight 
fires, but would also increase the risk of vegetation trampling by OHVs. Impacts related to roads 
would occur along 2.8 times as many miles of new roads under Alternative F as under the No 
Action Alternative, and the increased risk of spills along pipelines would occur along 8.5 times 
as many miles of new pipeline. The spill risk from evaporative facilities would be the same as 
under the Proposed Action. 


4.13.2 MITIGATION 


In addition to the applicant-committed measures detailed in Section 2.2.9, several proposed 
measures could be used to reduce direct and indirect impacts to vegetation in the project area 
include of the following: 


 During the construction, drilling, and completion season, Gasco would implement an 
intensive reclamation and weed-control program beginning the first growing season after 
each segment of project completion. Gasco would reseed in all portions of well pads and 
ROWs not used for the operational phase of the project, as well as any sites in the project 
area determined necessary by the appropriate AO. 


 Reseeding would be accomplished by planting native species as much as practical, 
however, non native species may also be used where site specific conditions require 
them, or native species indigenous to the site are not commercially available, or as 
directed by the AO. Post-construction seeding applications would continue until 
determined successful by the AO. 


 Mulching, soil amendments, and other state-of-the-art techniques will be used as 
determined necessary on a site-specific basis to assure the highest possible revegetation 
success. 
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 In areas that contain environmentally sensitive fragile soils and vegetation, the operator 
may be required to perform special measures such as mulching, erosion fencing, use of 
erosion fabric, etc., per the direction of the AO, to stabilize any disturbed areas and 
ensure the re-establishment of long-term perennial vegetation. 


 Inter-seeding (i.e., seeding into existing vegetation), secondary seeding, or staggered 
seeding may be used as determined necessary on a site-specific basis to accomplish 
revegetation objectives. 


 Vegetation removed from short-term surface-disturbance areas would be spread over the 
disturbed site to capture native seed and facilitate revegetation. 


 Noxious weed infestations associated with well sites, well facilities, roads, ROWs, or any 
other area or facility constructed or improved for this project would be treated and 
controlled by a licensed pesticide applicator, with weed treatment protocols being 
specified through the AO. On BLM-administered land, an Approved Pesticide Use and 
Weed Control Plan would be implemented. Weed monitoring and reclamation measures 
would be continued on an annual basis (or as frequently as the AO determines) 
throughout the 30-year life of the project. 


 All erosion-control products (such as mulches, straw bales, etc.) used would be certified 
weed-free. 


 Riparian and wetland communities would be avoided; directional drilling would be used 
where necessary to avoid these communities. 


 Construction equipment and vehicles coming from outside of the Uinta Basin would be 
power-washed prior to entering the project area. Any construction or operational vehicles 
traveling between the project area and areas outside of the Uinta Basin would be power-
washed prior to reentrance. 


 As directed by the AO, roads, trails, ROWs, well sites, etc. would be decommissioned 
and reclaimed. 


 As directed by the AO, mats (wooden or other) would be used during drilling and other 
development to protect and preserve underlying vegetation. 


 All seed, hay, and matting used for restoration would be certified weed-free. 
 Areas disturbed by project-related activities (including roads, well pads, etc) with soils 


susceptible to wind erosion would be surfaced (covering of piles where appropriate, 
graveling or surfactants applied to roads, etc.) on a site-specific basis, as directed by the 
AO to reduce fugitive dust generated by traffic and related activities. Such treatments 
would also be applied as directed by the AO on local and resource roads that represent a 
dust problem. 


 A pre-project inventory for noxious and listed weeds would be conducted in all areas 
subject to surface disturbance to identify treatment needs and to aid in the development of 
an AO-approved weed treatment plan. 


 All applicable Fluid Minerals BMPs from Appendix R of the Vernal RMP (BLM 2008c) 
would be implemented.  
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4.13.3 UNAVOIDABLE ADVERSE IMPACTS 


Removal of vegetation during land clearing and grading for the construction of roads, well pads, 
pipelines, and other ancillary facilities would be unavoidable under all alternatives, as would be 
an increased risk of accidental spills along roads and pipelines. 


4.13.4 IRRETRIEVABLE AND IRREVERSIBLE COMMITMENTS OF RESOURCES 


Because of the limited productivity and high potential for invasion (by non-native vegetation) of 
desert vegetation communities, vegetation functional value lost during construction would be 
irretrievable until restored through active rehabilitation measures. Because of the difficulty of 
eradicating invasive species such as cheatgrass, the replacement of native vegetation with 
invasive vegetation would also be an irretrievable impact until adequate restoration measures are 
successfully implemented. 


4.13.5 RELATIONSHIP OF SHORT-TERM USES TO LONG-TERM PRODUCTIVITY 


Impacts to vegetation occurring in the project area's arid to semi-arid climate could affect long-
term productivity due to the limited annual growth of many of the plants found in this ecosystem. 
Recovery periods of up to 50 years may be required to return desert vegetation communities to 
their original vegetation cover and species composition following disturbance (Guo 2004). A 
period of 75 to 100 years may be required for reestablishment of mature pinyon-juniper 
woodlands. The recovery of cryptobiotic soil communities and associated vegetation is 
extremely slow (up to 250 years) following soil disturbance (BLM 2001).  


4.14 VISUAL RESOURCES 
For the purposes of this analysis, impacts to visual resources would be considered significant if 
the impacts of the proposed project do not conform to an area's designated visual resource 
management (VRM) class objectives. Short-term impacts are those that would affect visual 
resources for fewer than five years; long-term impacts would affect visual resources for more 
than five years (BLM 1986). The potential direct adverse impacts to visual resources would 
include the visual contrasts created by construction equipment, pipelines, well pads, temporary 
and permanent access roads, and other forms of infrastructure associated with gas exploration 
and development. In general, drilling rigs and equipment, construction and maintenance vehicles, 
development infrastructure, and surface disturbance, including roads, would impact an area's 
scenic quality and appearance of naturalness with human-made form, color, and linear contrasts. 
The visual impacts from producing wells (including permanent access roads, permanent well 
pads, pipelines, maintenance vehicles, and related infrastructure such as evaporative ponds, 
electrical generators, and dehydrators) would have similar visual contrasts with the natural 
landscape, and would persist throughout the production lifetime of the wells and during the 45-
year project life. 


The indirect visual effects of well exploration and development would include vehicle-related 
fugitive dust, which could adversely impact long-distance scenic quality (see Section 4.2, Air 
Quality). However, air-quality modeling (Trinity and Nichols 2005) indicates that these would be 
short-term impacts, and localized at a well-drilling operation because drilling would generate 
dust only during the time required to drill the well, construct the pad and associated roads and 
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pipelines (well production would have negligible impacts on fugitive dust production), and to 
excavate the proposed evaporation ponds. Long-term fugitive dust generation by production-well 
maintenance vehicles and well-drilling activities could adversely impact long-distance scenic 
quality because these fugitive dust–producing activities would continue throughout the life of the 
project. However, air-quality modeling (Trinity and Nichols 2005) indicates that these impacts 
would not exceed PSD visibility standards (primarily affected by PM10 and PM2.5) under any of 
the proposed alternatives. Also, ACMs for dust abatement along access roads would limit the 
potentially adverse effects of long-term, dust-related haze to long-distance scenic quality.  


Development would also impact vegetation by creating conditions for the establishment of 
invasive species in surface-disturbance areas. This, in turn, could increase the risks of wildland 
fire, and potentially alter short- and long-term scenic quality because of the line and color visual 
contrasts created by fire. Short-term impacts on scenic quality from wildland fire would be in 
areas of relatively fast-growing herbaceous or forb vegetation, in which the visual contrasts 
would quickly diminish. Long-term impacts could occur within relatively slow-growing shrub or 
woodland areas (e.g., sagebrush, pinyon-juniper woodland), where regrowth of these species 
(with reduction in visual contrasts) could take decades. Short-term effects on visual resources 
would be related to well pad, access road, and infrastructure reclamation success. Short-term 
visual contrasts created by these structures and disturbances would diminish as vegetation 
became reestablished. (See Section 4.13, Vegetation, for a description of potential impacts to 
vegetation from the proposed alternatives.) 


Potential direct impacts would include artificial light and associated sky glow from night lighting 
required for night-time drilling. This would be of particular concern in the high-recreation-use 
areas of the Nine Mile Canyon SRMA and the Green River corridor near the river rafting put-in 
at Sand Wash. Night lighting would degrade scenic quality by introducing intrusive, artificial 
lighting into an otherwise unlit natural landscape. Short-term visual impacts from both gas 
flaring and horizontal and vertical lighting at the well-pad locations would occur during the 
drilling period of 30 to 40 days. The locations of these temporary impacts would shift across the 
project area as each individual well is completed. Short-term impacts would also include drilling 
rig visibility at site-specific drilling locations during the day and night, as the rigs would be 
moved weekly or monthly depending on site-specific drilling depths. Long-term impacts (for the 
lifetime of the project) would include pipeline, infrastructure, and well-pad visibility; surface 
disturbances from well-pad construction; and access road construction. 


For up to approximately 50 days per single well, well-pad construction and drilling, and the 
presence of drill rigs, vehicles, and other equipment would likely attract the attention of 
observers on public travel ways in the vicinity of drilling operations. Public travelways where the 
presence of drilling operations would be most noticeable would be along Wrinkle Road and Sand 
Wash Road. During the operations phase of the proposed project (approximately 30 years for 
each producing well), the presence of production equipment would still be noticeable at these 
locations, but site-specific BMPs and visual resource impacts mitigation would ensure that gas-
development-related impacts would comply with VRM objectives. 
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4.14.1 METHODOLOGY 


The methodology used to assess impacts to visual resources from the proposed alternatives is 
based on the BLM VRM Contrast Rating System. As described in Chapter 3, the BLM's VRM 
system is used to inventory and then designate VRM classes for the entire Vernal FO planning 
area. Each VRM class manages visual resources under visual resource objectives, and all 
proposed activities and projects in that area's VRM class must meet and/or comply with the 
applicable VRM objectives. Project-specific compliance with VRM objectives is determined by 
using a contrast rating system that assesses the degree of project-related changes to the existing 
natural landscape by assessing the potential changes to the existing form, line, color, and texture 
of landforms and/or water, vegetation, and structures. 


Visual impacts resulting from the proposed project's well pads and related infrastructure can be 
semi-quantitatively determined by analyzing the potential impacts from proposed surface 
disturbances (the number of acres of disturbance) and the number of proposed wells in order to 
assess their visual impact on the project area's VRM classes. The impacts determination would 
use VRM Contrast Analysis Key Observation Points (KOPs) to assess visual impacts on the 
landscape. (The KOPs used in this analysis are described in Section 3.14. The visual analysis 
from these points is discussed below.) 


Table 4-127 shows the acres of potential direct surface-disturbing impacts within each VRM 
class by alternative. The proposed development within designated VRM Class III and Class IV 
areas would be consistent with management objectives because the VRM objectives for these 
visual classes would permit moderate to major changes to the characteristic landscape that would 
accommodate the level of surface disturbances and visual contrasts created by proposed project 
activities. The same proposed development activities would take place in designated VRM Class 
II areas. However, Class II management objectives would allow only minor changes to the 
characteristic landscape, and any long-term, development-related surface disturbances and 
visually intrusive structures would be required to comply with those objectives. If proposed gas 
exploration and development were not consistent with the VRM Class II objectives, mitigation 
would be required to reduce the scenic-quality impacts to comply with Class II objectives (see 
4.15.4 Mitigation, below). In addition, applicant-committed BMPs for the site-specific use of 
buried pipelines and centralized water and condensate tank facilities would reduce the visual 
impacts of pipelines and tanks where appropriate. As described in Chapter 2, before approving 
an APD, the BLM would conduct an on-site visual resource review to determine the appropriate 
site-specific mitigation measures to ensure that the site's proposed activities would comply with 
the VRM class objectives for the area. 







Gasco Draft EIS Chapter 4. Environmental Consequences 
4.14 Visual Resources 


4-323 


Table 4-127. Acres of Disturbance within Visual Resource Management (VRM) Class 


Designations, by Alternative 


VRM Class Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


I 0 0 2 0 0 0 
II 139 59 368 32 27 3 
III 1,316 750 1,656 215 286 857 
IV 4,826 3,665 6,420 1,288 1,424 2,117 
Total 6,281 4,474 8,446 1,535 1,737 2,977 


 


4.14.2 DIRECT AND INDIRECT EFFECTS 


4.14.2.1 ALTERNATIVE A: PROPOSED ACTION 
As described in Chapter 3 (Visual Resources), seven KOPs were selected for use in the contrast-
rating process to assess the impacts of the proposed project on visual resources and scenic 
quality. The KOP areas are the Green River Shoreline, Fourmile Bottom, west of Blind Canyon 
(in Nine Mile Canyon), Wild Horse Bench (on the east side of the Green River corridor), the 
Sand Wash Road, the Wrinkle Road and Franks Canyon OHV trail intersection, and Wrinkle 
Road at the head of Devils Canyon. Overall, when compared to the No Action Alternative, the 
Proposed Action would have more adverse impacts to visual resources because there would be 
more acres of surface disturbance from well-pad development and access road construction and 
more sky glow from night lighting. In addition, a total of 1,491 wells would be proposed for 
drilling under the Proposed Action (more than 4 times the number in the No Action Alternative). 
An analysis of how this development would affect each of the KOPs is discussed below. 


4.14.2.1.1 KOP 1: GREEN RIVER SHORELINE 


Under the Proposed Action, a small number of proposed wells in the vicinity of the shoreline 
would likely be visible, and GIS-based viewshed analysis and contrast analysis indicate that at 
least 2 wells would be seen within Utah state-administered lands along the river corridor from 
the river shoreline at this viewpoint, with the likelihood that four wells would be visible along 
the river immediately upstream and downstream of this KOP. Drilling rigs would likely be 
visible in the short-term along the designated VRM Class II area beyond state lands, and gas-
production infrastructure would potentially be visible in the long-term. Site-specific mitigation 
(e.g., topographic screening, camouflage coloring) would likely reduce the impacts to comply 
with VRM Class II objectives on BLM-administered lands in the river corridor. In addition, 
applicant-committed BMPs for the site-specific use of buried pipelines and centralized water and 
condensate tank facilities would reduce the visual impacts of pipelines and tanks where 
appropriate. Indirect night-lighting impacts would reduce scenic quality caused by skyglow, but 
lighting mitigation would minimize these impacts (see Mitigation, below). 
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4.14.2.1.2 KOP 2: FOURMILE BOTTOM 


From KOP 2, contrast analysis and GIS viewshed analysis show that no proposed well pads 
would likely be visible—the steep river bluffs would effectively block all long-term well-pad 
disturbances on designated VRM Class II and Class IV areas from this point of view, and there 
are no proposed wells located close to this river segment. The angle of view from the access road 
into Fourmile Bottom would obstruct drilling-related disturbances, and the middle-ground cliffs 
along the river corridor would reduce visibility behind the canyon, making the observable 
impacts to the landscape unlikely. Exploration drilling rigs would potentially be visible because 
of their height, and have adverse impacts on scenic quality, but these would be short-term 
impacts. 


The view west and southwest from the KOP is of a mostly undeveloped landscape inventoried 
and found to have natural character (BLM 2007h). Surface disturbance associated with road and 
well pad construction would alter the natural appearance of these lands and introduce human-
made structures to the existing landscape. The effect would be as described in the beginning of 
this section. However, these changes to the middle ground and background landscapes would not 
be visible from this KOP and no wells are proposed in the foreground along the river.  


4.14.2.1.3 KOP 3: WEST OF BLIND CANYON 


Contrast analysis and GIS-based viewshed analysis indicate that no wells in designated VRM 
Class III areas in the Nine Mile Canyon area would be visible from this KOP. The analyses show 
that the proposed well locations would be placed above the rim of Nine Mile Canyon (and 
outside of designated VRM Class III areas), and would therefore either be out of sight or be site-
specifically relocated through VRM mitigation to topographically hide them. 


The view north and northeast from the KOP is of a largely undeveloped landscape inventoried 
and found to have natural character (BLM 2007h). Natural gas production would result in the 
construction of roads and well pads and in the placement of human-made structures on the land, 
with effects as described in the beginning of this section. However, the proposed wells would be 
located above the rim of the canyon and would not be visible from this KOP. 


4.14.2.1.4 KOP 4: WILD HORSE BENCH 


When the project area is viewed from this KOP, well pads, surface disturbances, vehicles, 
equipment, and infrastructure related to the Proposed Action would be visible. However, the 
relatively long-distance and background views of proposed facilities (e.g., evaporation ponds, 
dehydrators, well pads, drilling rigs, access roads) from this cross-river KOP would create a 
scattered, indistinct pattern that would partially retain the line, form, color, and texture of the 
landscape in the KOP viewshed. The impacts on scenic quality from this point of view would 
include views of color and line contrasts created by access road surface disturbances, pipelines, 
and production well pads with their infrastructure. However, the distance to the nearest well pad 
(based on viewshed analysis) proposed on designated VRM Class IV areas would be more than 2 
miles; the nearest potentially impacted areas in designated VRM Class III areas would be 
approximately 3 miles away. It should be noted that no wells are proposed for drilling in the 
middle ground area along the Green River corridor where VRM Class II has been designated.  
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The view southwest (>2 miles) from the KOP is of a mostly undeveloped landscape inventoried 
and found to have natural character (BLM 2007h). Natural gas production would result in the 
construction of roads and well pads and in the placement of human-made structures on the land, 
with effects as described at the beginning of this section. Because this development would be 
viewed at greater distances in the background, its effect on the undeveloped character of the 
landscape would be reduced but would include a reduction in the area's appearance of 
naturalness. 


Compared to the No Action Alternative, this alternative would have more long-term adverse 
impacts on scenic quality and visual resources because more wells would be visible, and more 
surface-disturbing impacts from gas exploration and development would be present. However, 
the visually intrusive well structures and surface disturbances would be in compliance with 
visual resource management under VRM class objectives. 


4.14.2.1.5 KOP 5: SAND WASH ROAD  


From the Sand Wash Road KOP, viewshed analyses indicate that up to 3 well pads, a well-pad 
spur road, and a roadside gas pipeline would potentially be visible within the surrounding VRM 
Class III area and along the roadway, with adverse impacts on scenic quality. Drilling rigs would 
be visible in the short-term along the road and potentially visible along the ridgeline to the north 
(because of their height), which would create project-related form contrasts with the surrounding 
landscape. Proposed roadside pipeline construction would adversely impact scenic quality 
because of its proximity to travelers on the road and the strong linear contrasts created by the 
pipeline. Long-term impacts would include the adverse visual intrusion of well pads and the 
pipeline along the roadway, and the proximity of this infrastructure to casual viewers as they 
travel along the roadway. However, as discussed for KOP 1 above, applying site-specific 
mitigation (see Section 4.14.3) to reduce project-related contrasts would reduce the long-term 
impacts to comply with VRM Class III objectives. If conditions allow the roadside pipeline to be 
buried, then this potential linear impact would be reduced to a negligible level.  


4.14.2.1.6 KOP 6: WRINKLE ROAD 


From the perspective of this KOP, well pads would be constructed along the Bad Land Cliffs 
ridgeline to the north and along the flat to rolling landscapes to the south of Wrinkle Road. A 
proposed spur road would be constructed just west of the KOP and a proposed roadway pipeline 
would be laid to the north and west of the KOP. Short–term, adverse visual intrusion-related 
impacts would be caused by the height of the drilling rigs at all of the proposed well sites that 
would create form contrasts with the surrounding landscapes, and the road and pipeline that 
would create linear contrasts. As mentioned in Section 4.14, construction vehicles and personnel 
associated with this short-term construction would also create form and color contrasts, with 
adverse impacts on scenic quality.  


In the long term, the spur road and surface pipeline would continue to create linear contrasts, and 
the proposed infrastructure at developed wells would potentially create form contrasts and would 
attract the attention of the casual viewer because of their proximity to the roadway. Applicant-
committed mitigation measures would reduce these contrasts through camouflage painting, 
and/or topographically hiding or partially obscuring the well pads from casual viewers traveling 
along Wrinkle Road. Linear contrasts would be reduced through appropriately colored painting 
of the pipeline (if conditions do not allow it to be buried) and feathering of the spur road edges. 
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Also, constructing the proposed spur roads that access the cliff-top sites to the north along 
natural contours and minimizing cut-and-fill would potentially reduce their visibility from 
Wrinkle Road. Applying mitigation to the long-term well-pad infrastructure, access ways, and 
surface disturbances would reduce scenic quality impacts to be in compliance with VRM Class 
III objectives. 


Under this alternative, well-pad development and infrastructure would be constructed to the 
south of the road within designated VRM Class II areas. Viewshed analyses show that at least 
one well pad would be visible to viewers from this Wrinkle Road KOP (the well pad is proposed 
for construction in Franks Canyon, south of the KOP), and an adjoining spur road and pipeline 
would also be built within the canyon. Long-term impacts would be caused by visible surface 
disturbances and visibility of the well and well infrastructure. The development under this 
alternative, unmitigated, would likely not comply with VRM Class II objectives, which requires 
a low level of change and although impacts may be visible, should not attract the attention of the 
casual viewer. If mitigation measures (site coloring, road and site edge feathering, hiding the 
structures, road that follows natural contours, etc) were effective in reducing visibility, then it 
would meet VRM Class II, but if site-specific measures were not able to reduce visiblity, then 
impacts would not meet objectives. Short-term impacts would likely exceed the VRM Class II 
objectives because night-time lighting from well drilling and the presence and movement of 
construction vehicles and equipment in designated VRM Class II would attract casual viewer 
attention. 


It should be noted that additional well pads and related infrastructure, spur roads, and pipelines 
would be proposed for construction in the VRM Class II areas south of Wrinkle Road, beyond 
the visibility of this KOP, but still visible from other points along the roadway. The short-term 
impacts would be the same as discussed above. If mitigation could be successfully applied at 
these sites to reduce visual contrasts in the long-term, then site-related impacts would likely meet 
VRM Class II objectives; if mitigation was not or could not be successfully applied, then the 
impacts within these areas would not meet the Class II objectives. 


4.14.2.1.7 KOP 7: WRINKLE ROAD AND DEVILS CANYON 


The short-term impacts of well pad and infrastructure construction and surface disturbances from 
spur road construction would be the same as discussed above for KOP 6 because the level of 
development would be the same as for KOP 6. The types of long-term impacts would be similar 
to the impacts discussed above for KOP 6 VRM Class III areas; however, the degree of impacts 
would be less than those at KOP 6 because no roadside pipeline would be proposed for 
construction along this section of roadway and no VRM Class II area would be potentially 
affected (there are no Class II areas near this KOP). It should be noted (see Section 3.14.2.7) that 
natural gas wells, access roads, and a roadside surface-laid pipeline are already present along this 
portion of Wrinkle Road. Visual contrasts created under this alternative would be consistent with 
existing surface disturbances and visual contrasts, and applicant-committed mitigation measures 
and BMPs would reduce the additional impacts to be in compliance with VRM Class III 
objectives. Topographic screening and camouflage painting of structures would reduce long-term 
contrasts so that development would not dominate the view, though these infrastructures and 
surface disturbances would likely attract the attention of the casual viewer traveling along 
Wrinkle Road. 
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4.14.2.2 ALTERNATIVE B: REDUCED DEVELOPMENT 
There would be fewer impacts to visual resources and scenic quality under Alternative B than 
under the Proposed Action because, while the same types of drilling and production activities 
would be conducted, this alternative would propose a very small area designated as VRM Class 
II for gas exploration and development (see Table 4-127). Under Alternative B, there would be a 
reduction in the number of proposed wells, with a reduced degree of impacts to visual resources 
or of observable impacts to scenic quality.  


Compared to the No Action Alternative, this alternative would have more adverse impacts to 
visual resources because there would be more acres of potential surface disturbances from gas 
exploration and development and more sky glow from night lighting. A total of 1,114 wells 
would be proposed for drilling under this alternative; 3 times more than under the No Action 
Alternative. 


4.14.2.2.1 KOP 1: GREEN RIVER SHORELINE 


From this viewpoint, viewshed and contrast analysis indicate that one proposed well pad would 
be visible within the Utah state-administered land within the Green River corridor to the south, 
and 2 wells would likely be visible on state lands in the river corridor if the viewpoint was 
shifted 0.5 mile or less upriver. The impacts to visual resources would be the same as discussed 
under the Proposed Action because the number of potentially visible wells and their locations are 
similar to the Proposed Action.  


4.14.2.2.2 KOP 2: FOURMILE BOTTOM 


As discussed under the Proposed Action, viewshed and contrast analysis indicate that no 
proposed well pads would be visible from or in the vicinity of this KOP, so the impacts to visual 
resources would be the same as discussed under the Proposed Action. 


4.14.2.2.3 KOP 3: WEST OF BLIND CANYON 


The impacts to visual resources in Nine Mile Canyon from this viewpoint would be the same as 
discussed under the Proposed Action. 


4.14.2.2.4 KOP 4: WILD HORSE BENCH 


When viewed from the vantage point of this KOP, the potential impacts and visual contrasts 
would be the same as discussed under the Proposed Action, based on contrast analysis and 
viewshed analysis. This is because similar indistinct background views of minerals exploration 
and development would be visible with the same level of impacts. The closest proposed well pad 
in designated VRM Class IV areas would be more than 2 miles away; visible well pads in VRM 
Class III areas would be over 4 miles away; and proposed well pads in VRM Class II areas near 
Nine Mile Canyon would be no closer than 10 miles away. As mentioned above, no well sites are 
proposed for drilling in the VRM Class II middle ground areas of the Green River corridor. 


4.14.2.2.5 KOP 5: SAND WASH ROAD 


Under Alternative B, the impacts of drilling and well-pad construction, when viewed from this 
KOP, would predominantly consist of impacts caused by construction and operation of the 
proposed roadside pipeline. If surface-laid, the impacts would adversely affect scenic quality by 
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creating obvious linear contrasts, but if conditions allowed it to be buried, then the impacts 
would be reduced to a negligible level. Viewshed analyses indicate that well pads would be 
potentially visible from the roadway. However, a combination of viewing distances to these sites 
and atmospheric haze would likely reduce the impacts to a minor degree (viewshed analysis 
shows that viewing distances would be at least 1 mile and located in VRM Class IV areas). 
Impacts to scenic quality would meet VRM Class III objectives.  


4.14.2.2.6 KOP 6: WRINKLE ROAD AND FRANKS CANYON 


The types of short-term and long-term impacts would be similar to those discussed under the 
Proposed Action for this KOP because the same well-pad infrastructure, well-pad access roads, 
and pipeline would be constructed in similar northern cliff top locations as described under the 
Proposed Action. However, under this alternative, no well pads would be constructed to the 
south of Wrinkle Road, which would reduce the potential infrastructure-related visual intrusions 
and surface disturbances to a greater degree than the Proposed Action. There would be fewer 
surface disturbances and project-related visual contrasts in VRM III areas, and areas adjacent to 
and within VRM Class II to the south of the road would not be disturbed. Applying visual 
impacts mitigation as discussed under the Proposed Action would reduce impacts to be in 
compliance with both VRM Class III and VRM Class II objectives. 


4.14.2.2.7 KOP 7: WRINKLE ROAD AND DEVILS CANYON 


The impacts to scenic quality would be the same as discussed for KOP 6 above because the level 
of development would be the same, with the exception that no roadside pipeline would be 
constructed because a pipeline already runs along this portion of Wrinkle Road. With applicant-
committed mitigation and BMPs applied, the impacts would meet long-term VRM Class III 
objectives because visual contrasts would be reduced. 


4.14.2.3 ALTERNATIVE C: FULL DEVELOPMENT 
The impacts to visual resources under Alternative C would be similar to those discussed under 
the Proposed Action, but to a greater degree due to the increased likelihood of impacts to visual 
resources from the larger number of proposed wells (a total of 1,887 wells).  


Compared to the No Action Alternative, this alternative would have more adverse impacts on 
visual resources because more wells would be proposed for drilling, with more acres of surface 
disturbance and more sky glow from night lighting that would impact visual resources and scenic 
quality. 


4.14.2.3.1 KOP 1: GREEN RIVER SHORELINE 


From this KOP, the viewshed and contrast analyses show that a single well would be visible in 
the Utah state-administered lands along the Green River corridor, with the likelihood that 2 
additional well pads in the same area would be visible from the river if the viewpoint was shifted 
less than 0.5 mile upriver. The impacts would be the same as discussed under the Proposed 
Action because the number of visible well pads would be similar.  
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4.14.2.3.2 KOP 2: FOURMILE BOTTOM 


As discussed under the Proposed Action, viewshed and contrast analysis indicates that no 
proposed well pads would be visible from or in the vicinity of this KOP, so the impacts to visual 
resources would be the same as discussed under the Proposed Action. 


4.14.2.3.3 KOP 3: WEST OF BLIND CANYON 


The impacts to visual resources from proposed well placement along the Nine Mile Canyon 
access road would be the same as discussed under the Proposed Action. 


4.14.2.3.4 KOP 4: WILD HORSE BENCH 


The impacts to visual resources would be the same as discussed under the Proposed Action 
because, as shown in the contrast and viewshed analyses, indistinct background views of 
proposed gas project activities and surface disturbances would be visible within designated VRM 
Class II, III, and IV areas. 


4.14.2.3.5 KOP 5: SAND WASH ROAD 


The types of impacts to scenic quality would be similar to those discussed under the Proposed 
Action for this KOP, but project-related impacts would be greater. This is because under 
Alternative C, viewshed analyses indicate that up to five well pads would be visible along 
ridgelines to the north and south of the roadway (two more well pads than under Alternative A) 
creating visually intrusive form contrasts. In addition, 2 spur roads (one more than Alternative A) 
would be constructed to the east and west of the KOP creating line and color contrasts, and a 
roadside pipeline would run the length of Sand Wash Road, also creating line and color contrasts 
with the surrounding landscape. The short-term and long-term impacts to scenic quality from 
well-pad construction, drilling, and well-pad operations would be adverse, but mitigation would 
reduce these impacts to meet VRM Class III objectives. Objectives would be met because the 
long-term impacts of well-pad construction and development would have proponent-committed 
BMPs and mitigation applied as discussed under the Proposed Action: wells and related 
infrastructure would be sited for reduced visibility and appropriately painted to reduce contrasts; 
the pipeline would be buried, if conditions allowed. Project-related impacts would still be visible 
to Sand Wash Road travelers, but the visual intrusions and surface disturbances would not 
dominate the view. 


4.14.2.3.6 KOP 6: WRINKLE ROAD AND FRANKS CANYON 


The proposed full development of well pads, access ways, and pipelines under this alternative 
would include locating wells along Wrinkle Road, on the flat areas to the south of the roadway 
and on the northern slopes and cliff tops. Access spur roads would extend north and south from 
Wrinkle Road at regularly spaced intervals, and a main pipeline would follow the roadway with 
collector lines running north and south to the proposed well pads. The types of impacts to scenic 
quality would be same as discussed under the Proposed Action because the same infrastructure 
would be built and surface disturbances would occur. However, the degree of impacts to scenic 
quality due to increased well pad and infrastructure development would be greater under this 
alternative.  
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With mitigation applied as discussed under the Proposed Action and in Section 4.14.3, 
Mitigation, the impacts caused by maximum development under this alternative would still likely 
exceed the designated VRM Class III objectives for this area. Class III objectives (see Section 
3.14.1) stipulate that impacts should be moderate and, although allowed to attract the attention of 
the casual viewer, should not dominate the view of the casual observer. Viewshed analyses show 
that up to six well pads would be visible from this KOP, and that well spacing and the density of 
infrastructure would not change within the VRM Class III areas along the road to east or west, so 
the level of impacts would not diminish. Also, the locations of well-pad development would 
impact designated VRM Class II areas to the south that are visible from this locale, with 
proposed well pads, pipelines, and spur roads within Franks Canyon to the south of the KOP (an 
area designated as VRM Class II). The impacts would be short-term, caused by visually intrusive 
drilling and heavy equipment and construction vehicles, night lighting, and drilling rigs.  


The long-term impacts would be caused by visible surface disturbances and well infrastructure. 
The development in Franks Canyon under this alternative, even with mitigation applied, would 
be difficult to screen topographically and therefore would not likely comply with VRM Class II 
objectives, which requires a low level of change and although impacts may be visible, should not 
attract the attention of the casual viewer.  


4.14.2.3.7 KOP 7: WRINKLE ROAD AND DEVILS CANYON 


As discussed above for VRM Class III areas near KOP 6, a similar level of well-pad 
development and related infrastructure construction along the roadway corridor and to the north 
and south of the roadway at KOP 7 would have long-term impacts on scenic quality that would 
likely exceed VRM Class III objectives. Project-related development would not comply with 
those objectives for the same reasons as discussed above.  


4.14.2.4 ALTERNATIVE D: NO ACTION 
Under the No Action Alternative, 368 wells would be proposed for drilling in the project area. 


4.14.2.4.1 KOP 1: GREEN RIVER SHORELINE 


Under this alternative, viewshed and contrast analyses indicate that a single well within Utah 
state-administered lands along the river corridor would be visible from the river at this 
viewpoint, with the likelihood that 2 to 3 wells would be visible on state lands within the river 
corridor if the viewpoint was shifted upriver approximately 0.5 mile. The impacts to visual 
resources would be the same as discussed under the Proposed Action because the potential 
visibility of well pads would be similar. 


4.14.2.4.2 KOP 2: FOURMILE BOTTOM 


As discussed under the Proposed Action, viewshed and contrast analyses indicate that no 
proposed well pads would be visible from or in the vicinity of this KOP, so the impacts to visual 
resources would be the same as those discussed under the Proposed Action. 


4.14.2.4.3 KOP 3: WEST OF BLIND CANYON 


The impacts to visual resources in the VRM Class III areas of Nine Mile Canyon would be the 
same as those discussed under the Proposed Action. 
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4.14.2.4.4 KOP 4: WILD HORSE BENCH 


The impacts to visual resources would be the same as discussed under the Proposed Action, but 
to a lesser degree because, as shown in the contrast and viewshed analyses from this KOP, 
indistinct background views of proposed gas project activities and surface disturbances would be 
visible. The degree of visual impacts would be reduced because fewer wells would be proposed 
and drilled under this alternative. The visual resources analyses indicate that the nearest proposed 
well pad in designated VRM Class IV area would be more than a mile away; the nearest 
proposed well pad in VRM Class III areas along the river corridor would be over 4 miles away; 
and no proposed well pads would be visible in the designated VRM Class III areas near Nine 
Mile Canyon. The impacts in the designated VRM Class II areas of the Green River corridor 
would be the same as discussed under the Proposed Action. 


4.14.2.4.5 KOP 5: SAND WASH ROAD 


There would be no impacts to scenic quality as viewed from this KOP because there would be no 
well-pad construction, pipeline construction, or spur roads built near the roadway or within the 
VRM Class III area surrounding the roadway.  


4.14.2.4.6 KOP 6: WRINKLE ROAD AND FRANKS CANYON 


Under the No Action Alternative, viewshed analyses show that one proposed well pad and spur 
road would be constructed close to the road, to the east of the KOP, and visible to casual 
observers, and pipelines would be constructed along Wrinkle Road and along the spur road. The 
impacts to scenic quality would be similar to those discussed for Sand Wash Road (KOP 5) 
under the Proposed Action (Alternative A) because the level of development and visibility of 
proposed infrastructure would be similar. Thus, impacts within VRM Class III landscapes would 
be in compliance with visual objectives and there would be no impacts to VRM Class II areas to 
the south of Wrinkle Road. 


4.14.2.4.7 KOP 7: WRINKLE ROAD AND DEVILS CANYON 


Visual viewshed analyses show that under this alternative there would be minimal long-term 
impacts to scenic quality caused by well-pad construction. One well pad, spur road and 
connector pipeline would be visible to the south from this viewpoint. The degree of contrasts 
created by proposed development would likely meet VRM Class III objectives because the small 
number of well pads and surface disturbances would not dominate the view of casual observers.  


4.14.2.5 ALTERNATIVE E: REDUCED DEVELOPMENT WITH DIRECTIONAL DRILLING 
Under this alternative, the impacts to visual resources when viewed from the Green River 
Shoreline, Fourmile Bottom, and Nine Mile Canyon (the Blind Canyon KOP) would be similar 
to the No Action Alternative because the potential disturbance in areas designated VRM Class II, 
III, and IV would be similar—even though the number of proposed wells would be the same as 
proposed under Alternative B (Reduced Development). This is because the well pads under 
Alternative E would be clustered, which would concentrate surface disturbances and sky glow 
from night lighting into fewer areas and on fewer acres.  
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The visual contrasts and impacts on visual resources would be the same as the No Action 
Alternative because Alternative E would impact a similar number of acres of designated VRM 
Classes II, III, and IV. 


4.14.2.5.1 KOP 1: GREEN RIVER SHORELINE 


From the Green River shoreline at this viewpoint, none of the proposed well pads in BLM-
administered or Utah state-administered lands along the river corridor would be visible. Based on 
GIS viewshed analysis, well-pad drilling rigs would likely be visible in the short term from a 
proposed well cluster in Sheep Wash to the north if the viewpoint was shifted upriver 
approximately 0.5 mile. The impacts would be the same as discussed under the Proposed Action, 
but to a lesser degree, because there would be short-term impacts to scenic quality from well-pad 
visibility, and if long-term scenic quality impacts were potentially produced by the well-pad 
cluster, then site-specific mitigation could be applied as needed to reduce its visibility and meet 
VRM Class II management objectives in the Green River corridor. 


4.14.2.5.2 KOP 2: FOURMILE BOTTOM 


As discussed under the Proposed Action, viewshed and contrast analyses indicate that no 
proposed well pads would be visible from this KOP, so the impacts to visual resources would be 
the same as described under that alternative. 


4.14.2.5.3 KOP 3: WEST OF BLIND CANYON 


Contrast analysis and viewshed analysis indicate that no well-pad clusters would be visible in the 
VRM Class III areas in Nine Mile Canyon, with impacts as discussed under the Proposed Action. 


4.14.2.5.4 KOP 4: WILD HORSE BENCH 


From this viewpoint, the impacts to visual resources would be the same as discussed under the 
No Action Alternative because the views of proposed well-pad clusters and infrastructure would 
be the same: indistinct background views of project-related surface disturbances and visual 
intrusions that would likely meet VRM objectives in designated VRM Class III and Class IV 
areas, with no visible impacts on visual resources in the designated VRM Class III areas in and 
adjacent to Nine Mile Canyon. Under this alternative, no wells are proposed in the designated 
VRM Class II areas along the Green River corridor. 


4.14.2.5.5 KOP 5: SAND WASH ROAD 


The impacts from this viewpoint would be the same as discussed under Alternative B because, 
based on the results of viewshed analyses, the impacts to scenic quality would be caused by the 
roadside pipeline’s linear contrasts if the pipeline was not buried. Viewshed analyses show that 
proposed well pads in this area would lie to the south and west of the KOP, beyond the VRM 
Class III areas and beyond the range of visibility for the casual viewers traveling along this 
roadway. 
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4.14.2.5.6 KOP 6: WRINKLE ROAD AND FRANKS CANYON 


The short-term and long-term impacts to scenic quality under this alternative would be similar to 
those discussed for KOP 5 Sand Wash Road under the Proposed Action (Alternative A) because 
the visibility of proposed well pads and infrastructure, and the landscape form, line, color, and 
texture contrasts created by those structures and surface disturbances would be similar. Project-
related structures and surface disturbances would likely attract the attention of the casual 
observer, but mitigation would reduce these impacts so that they do not dominate the view. 


4.14.2.5.7 KOP 7: WRINKLE ROAD AND DEVILS CANYON 


One roadside well pad would be constructed in the vicinity of the KOP under this alternative. 
The impacts would be similar to the No Action Alternative (Alternative D) for KOP 7 because, 
as discussed under that alternative, a very low level of well pad development would create 
minimal visual contrasts with the existing landscape, and would meet VRM Class III objectives. 


4.14.2.6 ALTERNATIVE F: AGENCY PREFERRED ALTERNATIVE 
As a combination of clustered directional drilling and selective vertical drilling, this alternative 
would develop 1,298 wells on 575 well pads, with related infrastructure, spur roads, and 
connector pipelines. The impacts would be greater than the No Action Alternative because there 
would be more surface disturbances within designated VRM Class III and IV areas. The surface 
disturbance impacts would be less than the Proposed Action (Alternative A) and Alternative C 
because there would be less total acreage impacts, and the impacts within designated VRM Class 
III and Class IV areas would also be less than those action alternatives. 


4.14.2.6.1 KOP 1: GREEN RIVER SHORELINE 


Under this alternative, 2 wells would be drilled within state-administered lands that extend to the 
Green River shorelines and a single well drilled at the designated VRM Class II and Class III 
boundary to the west of the shoreline. Both wells would be more than ½ mile from the Green 
River, and viewshed analyses show that none of the wells would be visible from this KOP, so 
there would be no long-term impact to scenic quality from the development of these proposed 
well sites. There could be be short-term, adverse impacts to scenic quality caused by night 
lighting if casual viewers were camping along the river shoreline during drilling and 
development of these well pads. 


4.14.2.6.2 KOP 2: FOURMILE BOTTOM 


The short-term and long-term impacts to scenic quality would be the same as discussed for KOP 
1 above for the same reasons. Viewshed analysis shows that no proposed wells would be visible 
from this KOP.  


4.14.2.6.3 KOP 3: WEST OF BLIND CANYON 


The short-term and long-term impacts to scenic quality would be the same as discussed for KOP 
1 for the same reasons. Viewshed analysis shows that no proposed wells would be visible from 
this KOP, but short-term night lighting of exploration wells would potentially affect dark sky 
viewing.  
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4.14.2.6.4 KOP 4: WILD HORSE BENCH 


The impacts to scenic quality from this KOP would be similar that those described for KOP 4 
under the Proposed Action (Alternative A) for the same reasons. No well pads and infrastructure 
would be constructed within designated VRM Class II areas along the Green River shoreline (the 
area most visible from this KOP), though 2 wells would be constructed within state-administered 
lands that extend to the shoreline. Indistinct views caused by the long viewing distances would 
reduce visual contrasts to be in compliance with designated VRM Class II, III, and IV areas that 
lie within the proposed project area. 


4.14.2.6.5 KOP 5: SAND WASH ROAD 


The impacts would be similar to those described for this KOP under the Proposed Action 
(Alternative A), but to lesser degree. Well pads would potentially be visible to the north and 
south along the top of the cliffs that overlook the roadway, and a spur road and pipeline would be 
visible to the west of the KOP. Impacts would be reduced because the roadside pipeline would 
not extend along the full length of the roadway, but would terminate northwest of the KOP at a 
well pad. As discussed under the Proposed Action, BMPs and other applied visual mitigation 
would reduce the impacts to scenic quality to comply with VRM Class III objectives.  


4.14.2.6.6 KOP 6: WRINKLE ROAD AND FRANKS CANYON 


Under the Agency Preferred Alternative, the types of impacts to scenic quality within VRM 
Class III areas would be similar to those discussed for this KOP under the Proposed Action 
(Alternative A) because visible well pads would be located to the north and south of the roadway 
and adjacent to the roadway, and roadside pipelines and well-pad spur roads would be visible to 
the casual viewer traveling east or west along Wrinkle Road. However, the degree of visual 
impacts and visual contrasts would be less because this alternative would propose to construct 
well pads and related infrastructure at a lower density than the Proposed Action. The impacts to 
landscapes within VRM Class II areas south of the KOP would consist of several short segments 
of pipeline and spur roads that cross the upper portion of Franks Canyon. As discussed under the 
Proposed Action, the short term impacts from construction of these lines and well pad access 
road would not likely be in compliance with VRM Class II objectives for the same reasons: night 
lights and construction vehicle visibility to casual viewers traveling along Wrinkle Road. The 
long term impacts would likely be in compliance with VRM Class II objectives if mitigation 
measures were successfully applied to reduce the visibility of the pipelines and spur roads. If 
mitigation measures were unsuccessful and these features could not be sufficiently obscured 
from casual view, then they would likely attract attention from travelers on Wrinkle Road and 
within Franks Canyon, and would not meet visual objectives and not be in compliance with 
VRM Class II. 


4.14.2.6.7 KOP 7: WRINKLE ROAD AND DEVILS CANYON 


The impacts would be the same as discussed above for KOP 6 because the level of well-pad 
development, spur road construction, and other infrastructure would be the same, except that a 
roadside pipeline would not be constructed as a surface pipeline has already been laid along this 
segment of Wrinkle Road. Therefore, the long term impacts would likely be in compliance with 
VRM Class II objectives if mitigation measures were successfully applied to reduce the visibility 
of the pipelines and spur roads. If mitigation measures were unsuccessful and these features 
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could not be sufficiently obscured from casual view, then they would likely attract attention from 
travelers on Wrinkle Road and within Franks Canyon, and would not meet visual objectives and 
not be in compliance with VRM Class II. 


4.14.3 MITIGATION 


Proposed mitigation measures are the same under all alternatives. On-site visual reviews during 
the APD process would determine if sufficient mitigation could be applied to meet VRM class 
objectives.  


The BLM VRM mitigation measures could include the following actions: 
 Camouflage coloring, facility design, low-profile structures, proper placement, edge 


feathering along access roads and vegetation/road boundaries, and/or topographic 
screening would be used to reduce or eliminate the observable effects of gas well pads, 
roads, and infrastructure. Topographic screening and proper placement could include 
hiding the facilities behind ridge lines, in natural depressions, behind vegetation, or 
behind rock outcrops. 


 Interim site and access road reclamation would occur to reduce the visual size of surface 
disturbance. 


 Surface disturbances would be minimized by sharing ROWs, off-site directional drilling, 
and off-site placement of storage tanks. 


 When feasible, pipelines would be buried in the road. 
 The proposed well-pad size would be reduced to the minimum necessary. 
 Night-lighting and light pollution skyglow impacts would be reduced as feasible by using 


only the minimal lighting required for safety and security, installing lights at the minimal 
heights required, and installing hoods on lights to reduce light diffusion. 


 To preserve the integrity of viewsheds, during the APD processing, and as feasible, the 
Operator and AO would: jointly determine the use of topographic features to serve as 
visual screens; place facilities away from highly visible points such as ridgelines; use 
low-profile tanks to reduce visibility where taller tanks would be more visible; and avoid 
excessive side-casting of earth materials from ridgelines and steep slopes. 


 As feasible and in order to reduce visual impacts, the Operator would use centralized tank 
locations for water and condensate tanks. The feasibility of centralizing tank facilities 
would be determined on a site-specific basis. 


4.14.4 UNAVOIDABLE ADVERSE IMPACTS 


The presence of drilling rigs, and the construction of well pads, pipelines, gas production 
infrastructure, and access roads would be an unavoidable consequence of natural gas 
development and extraction. These activities would cause adverse surface-disturbing and visual 
intrusion-related impacts to visual resources by introducing line, color, form, and textural 
contrasts onto the existing natural landscape in the long term and by and reducing the appearance 
of naturalness present in some parts of the project area. Night-lighting would cause sky glow 
impacts in the short-term. 
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It should be noted that proposed development under Alternatives B, C, and D would impact 
designated VRM Class II areas near the Green River corridor, and Alternatives A and C would 
impact VRM Class II and Class III areas along Wrinkle Road. Site-specific visual analysis 
during the APD process would determine if sufficient mitigation could be applied to meet VRM 
Class II objectives. Where valid and existing leasing rights predate the current RMP, 
unavoidable adverse impacts to scenic quality could result from project-related development. 
However, applicant-committed BMPs for the site-specific use of buried pipelines and centralized 
water and condensate tank facilities would reduce the visual impacts of pipelines and tanks 
where appropriate. 


4.14.5 IRRETRIEVABLE AND IRREVERSIBLE COMMITMENTS OF RESOURCES 


There would be no irreversible impacts expected for aesthetic (visual) resources as a result of the 
Proposed Action and alternatives. Areas of surface disturbances can be reclaimed; well pads can 
be capped and buried; pipelines can be removed; and access roads can be closed and reclaimed. 
There would be a long-term irretrievable loss of scenic quality during the 45-year project lifetime 
from the presence of the above-mentioned gas wells and infrastructure until these structures were 
removed and/or the disturbed areas were reclaimed (after an estimated 30-year lifetime for each 
producing well). 


4.14.6 RELATIONSHIP OF SHORT-TERM USES TO LONG-TERM PRODUCTIVITY 


The short-term development and extraction of fluid minerals resources would have long-term 
adverse impacts on visual resources and scenic quality. Surface disturbances from access road 
and well-pad construction, and the presence of drilling rigs would introduce line, form, color, 
and texture contrasts into the landscape. These contrasts would reduce long-term scenic quality 
by disturbing the existing character of the natural landscape during the lifetime of the proposed 
project, and after the project has ended until reclamation and revegetation have successfully 
obscured the project impacts. However, the long-term adverse impacts to visual resources would 
still comply with BLM visual resource management objectives. 


4.15 WATER RESOURCES 
This section addresses potential impacts on groundwater, surface water, wetlands and riparian 
areas, and floodplains from the development of natural gas in the proposed project area. Direct 
and indirect effects include: groundwater depletions; surface water depletions; degradation of 
surface water from potential natural gas condensate spills; degradation of surface water due to 
sedimentation and turbidity, salinity, and selenium; and loss of area/decrease in Proper 
Functioning Condition (PFC) of wetlands and riparian areas and floodplains. Impacts to the 
quality of deep and alluvial groundwater are not discussed in the alternatives analysis because no 
impacts are expected under any alternative. All wells would be cased, eliminating interactions 
between well holes and surrounding groundwater near the surface. Spills potentially 
contaminating groundwater near the surface would be contained and mitigated through 
applicant-committed measures dealing with hazardous materials and emergency response 
(Section 2.2.9). Reserve pits containing process water, drilling fluid, and drill cuttings would be 
lined with a synthetic liner of at least 16 mil thickness. Impacts to groundwater present in 
aquifers in the formations from which gas would be extracted would be negligible because 
surface connections in the project area are limited (UDWaR 1999) and applicant-committed 
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measures for hazardous materials and emergency response would prevent contamination. 
Produced water is typically of poor quality and is high in total dissolved solids (TDS). Impacts 
related to its depletion and disposal are analyzed below. 


4.15.1 DIRECT AND INDIRECT EFFECTS 


Direct and indirect effects on water resources would be the same under all alternatives. However, 
impacts would vary in degree based on the number of wells and associated roads, pipelines, and 
other facilities proposed. Potential impacts are described in greater detail under Alternative A 
(Proposed Action) than under the other alternatives. Impacts associated with the Proposed Action 
and Alternatives B, C, E, and F are compared to the No Action Alternative. 


4.15.1.1 ALTERNATIVE A: PROPOSED ACTION 


4.15.1.1.1 GROUNDWATER RESOURCES 


4.15.1.1.1.1 Groundwater Depletion 
No deep groundwater would be used for drilling, completion, or production activities related to 
this project. However, these activities would result in permanent withdrawals of groundwater 
(produced formation water), which would be trucked to an evaporative surface disposal facility 
constructed in the well field. Because produced formation water would be evaporated rather than 
reinjected into wells, these depletions would result in a decrease over the long term in the water 
stored in these aquifers. Under the Proposed Action produced groundwater would result in total 
aquifer drawdown of approximately 20,319 acre-feet over a 45-year project life span (30 years of 
production). This is 0.07% of the estimated 31 million acre-feet of water stored in aquifers in the 
Uinta Basin (UDWaR 1999), and represents a negligible impact on the quantity of groundwater 
in the area (Table 4-128). Under the Proposed Action there would be 4.1 times as much produced 
groundwater and resulting aquifer drawdown as there would be under the No Action Alternative 
(see Table 4-128). 


No shallow fresh water resources are expected to be used or depleted by project activities; 
Because wells would be fully cased to a depth of approximately 3,500 feet, there would be no 
change in volume, storage, or flow of the wells and springs supported by these resources. 


Table 4-128. Produced Water by Alternative for 45-year Life of Project (LOP) and 


Percentage Decrease in Water Stored in Uinta Basin Aquifers 


 Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred)  


Produced water (acre-
feet) over LOP (45 years) 


20,319 15,181 25,715 5,015 15,181 18,040 


Percentage decrease in 
water stored in Uinta 
Basin aquifers 


0.07% 0.05% 0.08% 0.02% 0.05% 0.06% 
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4.15.1.1.1.2 Groundwater Quality 
Available data indicate that TDS increases with depth, with indications that groundwater is briny 
or saline deeper than 200 feet in the project area (Utah Division of Natural Resources 1987); 
however, there are 2 springs, 1 water well, and one water tunnel in the project area used for 
domestic and stock purposes, which suggests the presence of limited shallow and usable fresh 
water zones. The risk of potential direct and indirect impacts to these usable groundwater sources 
that could arise during drilling activities, well construction, production, hydraulic fracturing, and 
disposal of produced water in the evaporation ponds are discussed below. These risks include  


 risk of contamination of shallow fresh water resources during drilling from release of 
drilling mud to aquifer; 


 risk of contamination of shallow fresh water resources during drilling from exposure to 
deeper saline groundwater; 


 risk of contamination of shallow fresh water resources from leaks from reserve pits or 
from evaporation pond facilities; 


 risk of contamination of shallow fresh water resources from fracturing operations from 
discharge of fracturing fluid; and 


 risk of contamination of shallow fresh water resources from fracturing operations from 
cross-connection of shallow fresh water aquifers and deeper saline aquifers containing 
hydrocarbons. 


Potential Impacts from Drilling, Construction, and Production 


Potential direct and indirect impacts to usable groundwater sources from drilling, construction, 
and production activities under the Proposed Action would be effectively eliminated, reduced, or 
mitigated through the application of required and standard stipulations and lease notices and 
through the guidance, regulations, Onshore Oil and Gas Orders, and standard conditions of 
approval (COAs) discussed below.  


The project area does not overlie a sole source aquifer (SSA) or a Utah Drinking Water Source 
Protection Zone (DWSPZ). On federal leases, usable groundwater resources are protected during 
drilling in accordance with BLM Onshore Oil and Gas Order No. 2, which requires that all 
formations containing usable quality water (≤10,000 mg/L TDS) be isolated and protected 
utilizing cement. 


The BLM’s protection of groundwater resources begins during the resource management 
planning process with the development of stipulations or lease notices to be applied to oil and 
gas leases. Stipulations and notices are attached to leases at the leasing stage when appropriate 
for resource protection as determined by BLM interdisciplinary specialists. The application 
and implementation of stipulations, lease notices, BLM regulations and Onshore Oil and Gas 
Orders protects groundwater resources. Per BLM standard practice, a site-specific analysis of 
groundwater and groundwater protection would be conducted during BLM’s review of an 
APD. A BLM geologist and/or hydrologist would perform an independent review of each APD 
utilizing Utah Geological Survey (UGS) and U.S. Geological Survey (USGS) geologic and 
hydrologic data and maps to generate a geologic report. The geologist and/or hydrologist 
would identify usable groundwater and mineral-bearing zones that require protection, 
including SSAs and DWSPZs. A petroleum engineer would review the casing and cementing 
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portions of the drilling plan to ensure the protection of those zones identified by the geologic 
report. A natural resource specialist (NRS) would review the surface use plan and determine 
the adequacy of reserve pit design. COAs would be attached to the APD as necessary. 


Operators are encouraged to substitute less toxic (chromate, lead, etc.), yet equally effective 
chemicals, for conventional drilling products such as mud and pipe dope. To prevent 
contamination of groundwater and soils, or to conserve water, the BLM suggests that operators 
line reserve pits with an impermeable liner if pits are constructed in areas of shallow 
groundwater or in porous soils over fractured bedrock. The BLM suggests that operators use a 
closed-loop drilling system in areas of porous soils, over fractured bedrock, when drilling 
through a DWSPZ or SSA, or in areas of shallow groundwater. BLM does not have a standard 
definition for shallow groundwater or porous soils over fractured bedrock as referenced in the Gold 
Book. Thus, final determination for potential impact to shallow groundwater is site-specific and 
is assessed during the on-site. At that time the occurrence of porous soils and subsequent 
permeability (hydraulic conductivity) would be assessed by the BLM. If depth to groundwater 
in unknown and groundwater is not encountered during construction of the reserve pit then 
review of the borehole logs, for setting the conductor pipe (approximately 40 feet deep) and 
setting the surface casing (several hundred to several thousand feet), would be used to 
determine the potential to impact groundwater. Gasco has indicated that closed-loop drilling 
systems are viable for shallow depths and shallow wells, such as wells completed in the Green 
River Formation; however, closed-loop drilling systems for wells drilled into the Mesaverde 
and deeper formations are generally not a viable option due to the difficulties involved in 
removing liquid from the cuttings and hauling cuttings. If the AO determines it is necessary, as 
verified during the on-site or permit review, the BLM would make this a requirement by 
attaching a COA at the time of APD approval. The BLM has the authority to require 
companies to do reasonable testing, if deemed necessary, in accordance with 43 CFR 3162.4-2. 


Groundwater zones would be protected by cementing the surface casing to the ground 
surface and also bringing the cement for the production or intermediate casing to at least 200 
feet above the surface casing shoe. At a minimum, Gasco expects to install surface casing to 
a depth of approximately 200 feet, with cement extending from the total depth of the surface 
casing to the ground surface. The surface casing is intended to protect any fresh water 
aquifers present, as well as act to contain abnormal pressure during further drilling. Low 
toxicity mud will be used for the initial drilling through this zone.  Once cased to at least 200 
feet, the well would then be drilled to a depth of at least 3,500 feet. A second surface casing 
would be installed and cemented to a depth of at least 3,500 feet. As necessary, a COA 
would be attached to the APD. The COA would specify the anticipated formation and depth 
where usable quality water might be encountered. Petroleum engineering technicians (PETs) 
would inspect well sites during drilling, completion, and production for technical and safety 
compliance. The BLM will require the operator to conduct cement bond log surveys to verify 
cement adequacy.  


Potential Impacts from Disposal of Produced Water 


Potential direct and indirect impacts to usable groundwater sources from disposal of produced water 
in evaporation ponds under the Proposed Action would be effectively eliminated, reduced, or 
mitigated through the application of required and standard stipulations and lease notices and through 
the guidance, regulations, Onshore Oil and Gas Orders, and standard COAs discussed below.  
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Onshore Oil and Gas Order No. 7, Disposal of Produced Water (43 CFR 3162.5 – Environment and 
Safety) specifies the information and procedures required to submit an application for the disposal of 
produced water, and the design, construction, and the maintenance required for disposal pits. All 
produced water from federal leases must be disposed of as follows: 1) by injection into the 
subsurface, which is regulated by the EPA or UDOGM within the underground injection control 
(UIC) programs; 2) into pits [evaporation basins], which is regulated by BLM or UDOGM; or 3) by 
other acceptable methods approved by the AO, including surface discharge under the National 
Pollutant Discharge Elimination System (NPDES) as regulated by Utah Division of Environmental 
Quality (UDEQ). Injection of produced water on federal lands in Utah is regulated by Utah 
Administrative Rule R649-5: Underground Injection Control of Recovery Operations and Class II 
Injection Wells. Injection of produced water on Indian lands in Utah is administered by the EPA 
under 40 CFR 17.2253. 


Containment structures would be constructed around all tank batteries and would be consistent with 
EPA’s spill prevention control and countermeasure (SPCC) regulations. All spills or leakages must be 
reported immediately by the operator to the BLM in accordance with Notice to Lessees (NTL) 3A. 


Assuming that the evaporative basins would receive waters from wells located on state and private 
lands, siting and permitting of evaporative basins would be regulated by both BLM and UDOGM 
during the site-specific permitting process. Permitting of evaporative basins includes both 
engineering and programmatic conditions intended to prevent impacts to fresh water resources. 
From an engineering perspective, BLM and UDOGM would require compliance with all 
specifications contained in Utah Administrative Code R649-9 Waste Management and Disposal, 
which require that evaporative basins be lined, have secondary containment, and have a leak 
detection system, as detailed in Section 2.2.4. Programmatically, the UDOGM permitting process 
focuses on selecting suitable sites for evaporative basins rather than relying on engineered controls. 
Based on site-specific geotechnical and drilling information submitted during the permitting 
process, BLM and UDOGM will determine the potential presence of any fresh water resources. If 
fresh water resources are present, the site is generally considered unsuitable for siting evaporative 
basins (personal communications between Brad Hill, Utah Division of Oil, Gas, and Mining, and 
Chris Garrett, SWCA, April 26, 2011, and with Greg Larson, SWCA on October 20, 2011). The 
above regulatory requirements are intended to prevent impacts to fresh water resources from 
evaporative disposal ponds.  


Potential Impacts from Hydraulic Fracturing 


Potential direct and indirect impacts from hydraulic fracturing include the release of 
contaminants due to loss of fracturing fluids during active fracturing procedures and the potential 
for fracturing to create pathways for migration of poor quality water, gases, or other 
contaminants into shallow fresh water aquifers.  


The fracturing fluids to be used in the project area are water-based and are considered to be low-
toxicity when used in proper concentrations, as described in Section 2.2.2.4. No diesel fuel would 
be used for hydraulic fracturing. Release of the fracturing fluid is controlled through the fracturing 
process. Once a well is hydraulically fracture stimulated, the fracturing fluid is produced back to a 
tank within a closed-loop system. A recent EPA study found that approximately 15%–80% of the 
fluid injected is recovered after use (EPA 2011d). The fracturing fluid should never go to the 
reserve pit.  The fluid is then transported via water trucks to the recycling and or evaporative pond 
facilities and can be reused for future drilling and completion operations.  
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All formations react differently to fracturing depending on the practices, pressures, and fluids 
used. Previous studies in relatively shallow coal beds found that induced fractures can extend up 
to 870 feet from boreholes, with additional extension caused by tie-in with natural fractures 
(EPA 2004b). Based on available information on water quality and water users in the area, it is 
likely that fresh water resources occur only in shallow formations less than 200 feet deep. 
Production wells are planned to be drilled from 5,000 to 13,000 feet. Therefore there is likely to 
be at least 4,000–5,000 vertical feet of separation from the fracturing zone of the producing wells 
and any potential shallow fresh water resources.  


A recent study released in April 2011 analyzed the effects of gas well drilling and hydraulic 
fracturing in the Marcellus shale of northeastern Pennsylvania and upstate New York (Osborn et 
al. 2011). Based on statistical analysis of methane and hydrocarbons in groundwater samples 
from drinking water wells in active drilling areas and non-active areas, this report concluded that 
there is a statistical evidence for elevated methane concentrations in drinking water wells in 
active drilling areas; however, no evidence was found for migration of fracturing fluids into 
drinking water wells. The drinking water wells in the study ranged from 120 to 620 feet deep, 
with an average vertical separation from the Marcellus shale of approximately 3,000 to 6,000 
feet. The authors concluded that the most likely mechanism for methane migration was leaky 
well casings rather than migration of fractures over this vertical distance, although both 
mechanisms were considered possible. 


Based on the available studies, it is considered possible but unlikely for fractures to migrate 
vertically a great enough distance to impact any shallow fresh water resources, if those resources 
are present. The potential impact to fresh water resources from hydraulic fracturing is minimal. 


4.15.1.1.2  SURFACE WATER RESOURCES 


Direct and indirect effects of natural gas development on surface waters (quantity and quality) 
are discussed below. Subsequent effects on wildlife and special status species are discussed in 
Section 4.16, Wildlife, and Section 4.12, Special Status Species. 


4.15.1.1.2.1 Surface Water Use 
Of the total water needs for drilling, completion, and production activities, approximately 6% 
would come from sources tributary to the Green River, and would therefore be considered Green 
River depletions. Over the 45-year duration of the project under the Proposed Action, the total 
water needs (for drilling, completion, and production) would be approximately 4,439 acre-feet 
including approximately 288 acre-feet of fresh water for cementing casing strings, rig washing, 
and other drilling- and construction-related activities. Water is primarily used during the drilling 
and completion phases (within a year of drilling); therefore consumptive water use would reach a 
maximum of approximately 23 acre feet per year during the first 15 years of the project. 
Assuming this quantity of water would otherwise reach the Green River, it is possible to estimate 
the percentage annual decrease in Green River flows (where average annual flow is 
approximately 4,064,290 acre-feet at Ouray, Utah [BLM 2006b]) as a result of these annual 
withdrawals from Green River tributaries (Table 4-129). Under the Proposed Action, the 
maximum withdrawals of 23 acre-feet per year would have a negligible impact on flows in the 
Green River, where mean annual flow would decrease by approximately 0.000006%. Annual 
withdrawals from the Green River Basin under the Proposed Action would be approximately 4.1 
times the withdrawals under the No Action Alternative (see Table 4-129). 
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Table 4-129. Withdrawals (acre-feet) from Green River Tributaries and Sources by 


Alternative 


 Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Total withdrawals  
(acre-feet) 


288 215 365 71 215 251 


Peak annual withdrawals 
(acre-feet) over 15-year 
drilling phase of project1 


23.20 23.20 23.20 5 23.20 23.20 


Percentage decrease in 
Green River flow as result 
of peak withdrawals 


0.000006% 0.000006% 0.000006% 0.000001% 0.000006% 0.000006% 


1Peak annual withdrawals for Alternatives A, B, C, E, and F are calculated using Gasco’s projected peak well construction rate of 120 
wells/year. Production rate for the No Action Alternative would depend on the permitting schedule for several individual projects. 
Peak withdrawal has been therefore averaged for all 15 years of drilling.  


4.15.1.1.2.2 Surface Water Quality 


Sediment, Turbidity, and Temperature 


Increased sedimentation and turbidity of surface waters would be anticipated from project-
related activities. Where roads cross ephemeral washes, erosion would generally increase, 
resulting in the delivery of sediments directly to the ephemeral wash. Erosion and sediment 
delivery to intermittent/ephemeral stream courses would also result in long-term impacts due to 
project-related traffic disturbing road surfaces, erosion around the crossing during infrequent 
flow events, and subsequent delivery of sediments to adjacent ephemeral streams. Any increase 
in sedimentation or turbidity could have a direct impact upon water temperature. Nine Mile 
Creek was first listed on Utah’s 2006 303(b) list of impaired waterways for cold water aquatic 
life beneficial use designation (3A) due to high temperature (UDEQ 2010a; Map 29). As water 
increases in total suspended solids (TSS) or turbidity, it increases the amount of solar radiation it 
can absorb, therefore increasing in temperature (Poole and Berman 2000). However, the Utah 
Division of Water Quality (UDWQ) is in the process of changing the designated use for Nine 
Mile Creek from cold water aquatic life (use designation 3A) to warm water aquatic life (use 
designation 3B) (personal communication between Erica Gaddis, SWCA, and Carl Adams, 
UDWQ, January 2011).  


Sediment erosion and delivery due to road crossings is difficult to quantify because conditions at 
the proposed road crossings are quite variable. However, an estimate of the number of road 
crossings by alternative provides for a relative comparison of sedimentation and turbidity 
between alternatives. Under the Proposed Action, approximately 568 road crossings would occur 
across the project area (Table 4-130). There would be 4 times more road crossings under the 
Proposed Action than under the No Action Alternative, resulting in greater sedimentation and 
turbidity impacts due to road crossings of ephemeral streams (see Table 4-130). 
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Table 4-130. Road Crossings of Ephemeral Streams under Each Alternative 


 Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Road crossings of 
ephemeral streams 


568 440 805 153 190 384 


 


Other surface disturbances, including well pads, roads, and pipelines across the project area, as 
well as construction of a WEF, would also increase erosion and sediment yield. Under the 
Proposed Action, an estimated 7,584 acres of surface disturbance from road, pipeline, well pad, 
and WEF construction would result in approximately 539,593 tons (Table 4-131) of additional 
erosion above background rates over the 30-year life of the project (for sediment yield 
calculations see Section 4.10.1.1.3). Soil eroded from the landscape may reach ephemeral 
drainages in the project area and be transported downstream to the Green River. In sufficient 
amounts sediment can clog stream channels; increase turbidity within streams; and may carry 
other pollutants such as metals, pesticides, and excess nutrients (i.e., nitrogen). However, stream 
channels in the region of the project area generally carry high sediment loads during infrequent 
high flow events, and the Proposed Action would increase the sediment load of the Green River 
by less than 1% (see Table 4-131). 


Table 4-131. Estimated Additional Erosion and Sediment Delivery to Drainages and the 


Green River by Alternative 


 Alternative 
A  


(Proposed 
Action) 


Alternative 
B  


(Reduced) 


Alternative 
C  


(Full) 


Alternative 
D  


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Surface disturbance 
(acres) 


7,584 5,528 9,711 1,998 2,174 3,602 


Tons of additional 
erosion (LOP)1 


539,593 531,797 682,905 133,179 136,382 239,085 


Estimated delivery of 
sediment (tons) to 
watershed drainages 
eventually reaching 
the Green River (LOP) 


107,919 106,359 136,581 26,636 27,276 47,817 


Estimated Percentage 
increase in annual 
sediment loading to 
Green River2 


0.03% 0.03% 0.04% 0.01% 0.01% 0.01% 


1 Assumed that runoff form the project would extend for 34 years to account for the 30-year life of the project and 4 years of 
reclamation (see Section 4.10.1.1.3).  
2 Assumed that current sediment load to Green River is 9,684,000 tons per year.  
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Assuming that 20% (see Section 4.10.1.1.3) of the 539,593 tons of eroded soil reached 
ephemeral drainages in the project area, sediment loading to these drainages would increase by 
107,919 tons over the life of the project. Once delivered to ephemeral drainages, the sediment 
would be more readily transported to the Green River. Assuming that all 107,919 tons of 
additional sediment eventually reached the Green River, where existing sediment loading (at 
Jensen, Utah) is approximately 9,684,000 tpy (BLM 2005b), the increase in sediment delivered 
to the Green River over the life of all wells would be approximately 0.03% (see Table 4-131). It 
should be noted that the actual amount of sediment delivered is likely to be less than 20% of the 
total estimated due to soil deposition onto adjacent undisturbed areas and stormwater pollution 
prevention measures (outlined under Section 4.15.2, Mitigation). Overall, the short- and long-
term impacts to the Green River of increased sediment under the Proposed Action would be 
relatively low. Still, the Proposed Action would result in 4.1 times as much sediment delivery to 
the Green River as under the No Action Alternative. 


Lower and Upper Pariette Draw and Nine Mile Creek, the only other perennial streams in or 
adjacent to the project area, would also be impacted by increased sediment delivery. Data on 
background sediment yield to these streams are not available. However, it is possible to estimate 
the total increase in sediment yield to these streams from project-related activities. Estimates are 
based on the number of wells that would be sited in each watershed assuming 362 tons of 
increased sediment yield per well above background rates (see Section 4.10.1.1.3 for sediment 
yield calculations; Table 4-132). Under the Proposed Action, there would be approximately 
19,331 tons of sediment delivered to Lower Nine Mile Creek over background sediment 
delivery. This is 10.3 times more sediment delivery to Lower Nine Mile Creek than would occur 
under the No Action Alternative. Approximately 11,439 tons of sediment would be delivered to 
Lower Pariette Draw and 11,005 tons to Upper Pariette Draw, 1.8 times and 3.5 times more than 
under the No Action Alternative, respectively. Sheep Wash-Green River would be subjected to 
approximately 66,174 tons of sediment delivery over background 4.3 times more than under the 
No Action Alternative (see Table 4-132). 
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Table 4-132. Estimated Sediment Erosion and Delivery to Project Area Drainages (above Background Rates) under Each 


Alternative 


Watershed Disturbance Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Lower Nine Mile Creek 
Number of well pads 267 143 311 26 44 144 
Estimated erosion (tons) 96,654 51,766 112,582 9,412 18,304 59,904 
Estimated sediment delivery (tons) 19,331 10,353 22,516 1,882 3,661 11,981 


Lower Pariette Draw 
Number of well pads 158 133 393 87 43 68 
Estimated erosion (tons) 57,196 48,146 142,266 31,494 17,888 28,288 
Estimated sediment delivery (tons) 11,439 9,629 28,453 6,299 3,578 5,658 


Upper Pariette Draw 
Number of well pads 152 152 220 43 46 80 
Estimated erosion (tons) 55,024 55,024 79,640 15,566 19,136 33,280 
Estimated sediment delivery (tons) 11,005 11,005 15,928 3,113 3,827 6.656 


Sheep Wash–Green River 
Number of well pads 914 686 963 212 197 283 
Estimated erosion (tons) 330,868 248,332 348,606 76,744 81,952 117,728 
Estimated sediment delivery (tons) 66,174 49,666 69,721 15,349 16,390 23,546 
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Salinity, Selenium, and Boron 


The UDWQ determined that Pariette Draw is not supporting its agricultural use due to violations 
of water quality criterion for elevated boron and TDS concentrations. Pariette Draw is also listed 
as not supporting its warm water fisheries and waterfowl classification due to exceeding the 
chronic standard for selenium (see Section 3.15.3.3.2). Increased levels of salinity and selenium 
can be a concern in fresh water due to their impact on wildlife above certain concentrations, 
especially fish and waterfowl (EPA 2007c). The potential impacts of selenium on special status 
fish are discussed in Section 4.12.  


The project will comply with storm water regulatory requirements that mandate use of BMPs to 
minimize impacts to water quality. The Utah and EPA stormwater permitting processes, UPDES 
and NPDES respectively, for construction activities and oil and gas operations will ensure 
consistency with the approved Total Maximum Daily Load (TMDL) for Pariette Draw and 
compliance with Utah Water Quality Standards (UDEQ 2008). EPA regulates storm water on the 
Uintah and Ouray Reservation in the project area through the NPDES General Construction 
Permitting process. The Utah Division of Water Quality regulates all other storm water in the 
project area through the UPDES permitting process.  


There would be no direct discharges of selenium, boron, or other criteria pollutants associated 
with the project. Construction and development activities could result in increased sedimentation 
and runoff which in turn could increase sediment loading during runoff-producing storm events. 
Selenium, boron, or other substances contained in or absorbed onto sediments can be transported 
into the surface waters along with the sediment and impact water quality. It is difficult to 
quantify potential increases in salinity, selenium, and boron concentrations in surface waters in 
and adjacent to the project area because these constituents would largely be derived from runoff 
from project area soils, and soil concentrations of these constituents vary widely across the 
landscape. However, soils are classified based on rehabilitative or restrictive soil features, one of 
which is excess salt. Runoff from these soils could result in increased salinity. Under the 
Proposed Action approximately 547 acres of disturbance would occur in areas where excess salt 
is present as a restrictive feature. This represents 7.2% of the total area of surface disturbance 
under the Proposed Action (Table 4-133). Approximately 4.1 times more surface disturbance 
would occur where excess salt is present as a restrictive feature under the Proposed Action than 
under the No Action Alternative. Selenium is mostly concentrated in soils that have experienced 
irrigation in the past. No well pads would be located on formerly or currently irrigated soils 
under any of the alternatives, including the Proposed Action. 
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Table 4-133. Acres (and Percent) of Disturbance in Soils with Excess Salts 


Restrictive 
Feature 


Degree of 
Restriction 


Acres Disturbed 
(% of Total Area Disturbed 


Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Excess Salt Highly 
restrictive 


165 
(2.2%) 


111 
(1.9%) 


213 
(2.1%) 


33 
(1.6%) 


43 
(2.0%) 


77 
(2.1%) 


Moderately 
restrictive 


382 
(5.0%) 


183 
(3.2%) 


468 
(4.7%) 


101 
(4.9%) 


64 
(2.9%) 


69 
(1.9%) 


Total 547 
(7.2%) 


294 
(5.2%) 


682 
(6.8%) 


134 
(6.5%) 


107 
(4.9%) 


146 
(4.0%) 


 


Although surface disturbance associated with oil and gas development has the potential to 
increase erosion and sediment transport to surface waters, the analysis discussed below 
demonstrates that there is no apparent relationship between water quality parameters of concern 
(TSS, TDS, selenium, and boron) and oil and gas development at the watershed scale (e.g., in 
Antelope Creek). Thus, the project would not be expected to contribute measurably to existing 
impairments of surface waters in the area.  


The USGS determined that land disturbance associated with oil and gas development in the 
Upper Colorado River Basin was not a statistically significant factor in predicting dissolved 
solids in local surface waters (Buto et al. 2010). This finding is supported by a conceptual model 
of dissolved solids transport also developed by the USGS (Kenney et al. 2009). One large 
limitation of this study was the application of a relatively small dataset to a very large river 
basin. Although the USGS study recognized that there is a connection between sediment and 
TDS, surface erosion (the process affected by land disturbance) is not a primary pathway for 
dissolved solids transport from the landscape to surface waters in the Upper Colorado River 
Basin; nor is surface erosion the primary transport pathway for selenium and boron. Rather, the 
primary pathways for selenium are most likely from irrigation drainage on irrigated lands and 
groundwater transport. The project area does not overlie formerly irrigated lands in the 
watershed and would therefore not be likely to measurably exacerbate existing selenium runoff 
from agricultural sources. Groundwater transport appears to be the primary transport mechanism 
for boron, though there is more uncertainty associated with specific transport pathways of this 
pollutant. 


The relationship between oil and gas development and water quality was investigated for the 
Pariette Draw watershed using regression analyses (least squares method). There has been 
substantial oil and gas development in the Pariette Draw watershed since 1993 and water quality 
data are available across this period. The following EPA Storage and Retrieval sites were 
included in the analysis: 4933440 (Pariette Draw 1 mile above confluence with the Green River), 
4933480 (Pariette Draw 0.33 mile above flood control dam), and 4933476 (Pariette Draw below 
flood control dam). Precipitation (annual and three year cumulative) data were also included in 
the regression model to eliminate it as a confounding variable. Between 1993 and 2007 the total 
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number of oil and gas wells in the Pariette Draw watershed increased from 423 wells to 2,587 
wells. However, despite this increase in well development, there was no statistically significant 
relationship between the number of wells and concentrations of TDS, total suspended solids 
(TSS), boron, or selenium.  


Spills Potentially Contaminating Surface Waters 


Natural gas pipelines in the project area would contain natural gas condensate. If a pipeline were 
to leak or rupture it is possible that condensate could drain into nearby ephemeral and perennial 
streams. Natural gas condensate is known to be acutely toxic in quantities equal to or greater 
than 7.4 ppm (BLM 2005b). This acute toxicity makes potential spills of natural gas condensate 
a surface water quality concern.  


The toxicity of an accidental natural gas condensate spill to a particular stream or river would 
depend on the amount spilled, the level of attenuation before reaching the water, and the flow 
volume (and dilution) of the stream or river. Natural gas condensate is highly volatile and likely 
to evaporate within approximately 8 hours of spilling (BLM 2005b). Thus, spills occurring in 
close proximity to streams would potentially result in lethal levels of toxic substances. Because 
the crude oil extracted in the project area is solid within the temperature range of the area's 
climate, oil would not pose a risk of acute toxicity in the event of an accidental spill. Pipelines 
contain more natural gas condensate than wells and their associated tanks. Therefore, the risk 
from pipelines is assumed to be greater than that from wells, and is the primary focus of this 
analysis.  


The risk of spills potentially contaminating surface waters is proportional to the length of 
pipeline present and the number of pipeline stream crossings; the greater the length of pipeline 
proposed, and the greater the number of pipeline stream crossings proposed, the greater the risk. 
An additional factor is the distance from a perennially flowing waterway to the closest pipeline 
stream crossing. The closer a pipeline stream crossing is to a perennially flowing waterway, the 
higher the risk of a spill reaching and contaminating that waterway. In conjunction with the spill 
risk assessment as described below, these factors can be compared across alternatives to 
determine the relative risk of a spill contaminating surface waters. Under the Proposed Action, 
there would be approximately 431 miles of pipeline and 743 pipeline stream crossings (Table 
4-134). The distance from the closest pipeline stream crossing to a perennially flowing waterway 
(the Green River, Pariette Draw, or Nine Mile Creek) varies under the Proposed Action between 
1.07 miles (to Nine Mile Creek) and 1.47 miles (to Pariette Draw). The closest pipeline stream 
crossing to the Green River is 0.83 mile (Table 4-135). There would be approximately 1.4 times 
the number of pipeline miles and 1.6 times the number of stream crossings under the Proposed 
Action than under the No Action Alternative. The closest pipeline stream crossing to the Green 
River is approximately the same under both the Proposed Action and No Action, although the 
closest pipeline stream crossings to Pariette Draw and Nine Mile Creek are considerably closer 
under the Proposed Action than under the No Action Alternative (see Table 4-135). The risk of a 
pipeline spill of natural gas condensate potentially contaminating surface waters would be 
greater under the Proposed Action than under the No Action Alternative. 
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Table 4-134. Miles of Pipeline and Pipeline Stream Crossings by Alternative 


 Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Pipeline miles 431 393 861 316 216 316 
Pipeline stream 
crossings (number) 


743 600 1,253 473 347 744 


 


Table 4-135. Closest Pipeline Stream Crossing to Perennial Streams (Miles) under Each 


Alternative 


 Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Green River 0.83 0.80 0.82 0.81 0.80 1.1 
Pariette Draw 1.47  13.21  0 (crosses) 3.04  12.71 1.2 
Nine Mile Creek 1.07 0.16 0.14  4.68 2.90 0.6 
 


The BLM analyzed the risk of toxicity to endangered fish from potential spills into Pariette Draw 
and its tributaries in the Final EIS and ROD for the Castle Peak and Eightmile Flat Oil and Gas 
Expansion Project (BLM 2005b). That study used conservative assumptions that provide a 
conservative spill risk assessment for analysis. The worst case scenarios used in the Final EIS of 
spills directly into the Green River (via Sheep Wash) and into Lower Pariette Draw (which is a 
direct tributary to the Green River) are applied to this analysis and would constitute the worst 
case scenarios for the Proposed Action and other alternatives. 


Assuming full draindown of 1.5 miles of unpigged 3-inch transmission pipeline, approximately 
2,660 gallons of condensate would be released in the event of a spill. Further assuming that 1% 
of this total was composed of the toxic aromatic hydrocarbon component of condensate, and that 
the spill was unattenuated (i.e., 100% reached the river in a single slug), the Final EIS and ROD 
for the Castle Peak and Eightmile Flat Oil and Gas Expansion Project concluded that a spill 
directly into the Green River or a tributary to the Green River would not result in acutely toxic 
concentrations in the Green River, even under very low flow conditions (BLM 2005b). With the 
Green River flowing at only 828 cfs, such a spill would result in a concentration of 
approximately 0.7 ppm, or approximately 10% of the toxic threshold of 7.4 ppm. Using that 
document's analysis, it can be conservatively assumed that a spill of 2,660 gallons or more would 
reach toxic concentrations only when flows in the Green River (or a smaller stream) are at or 
below approximately 79 cfs. This is well below the lowest recorded stream flow in the Green 
River. Furthermore, due to applicant-committed measures, including the use of shutoff valves 
where applicable (which would reduce the length of a pipeline spill to well below 1.5 miles) and 
the burial of pipelines at least 3 feet below all stream crossings, the risk of a pipeline spill 
reaching toxic concentrations in the Green River would be very low. In addition, applicant-
committed BMPs for the site-specific use of buried pipelines and centralized water and 
condensate tank facilities would reduce the risk of spills from pipelines and tanks where 
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appropriate. Due to their smaller flows, Pariette Draw, Nine Mile Creek, and other small 
tributaries to the Green River would be at greater risk of toxic concentrations of natural gas 
condensate following an accidental release, though applicant-committed measures as described 
would also reduce the risk of toxic concentrations of natural gas condensate in these water 
bodies.  


The likelihood of a spill is independent of an accidental spill's toxicity, as described above. 
Applying the historical national average for pipeline accidents of 0.001 incidents/mile/year (OPS 
2002), the 1.3 miles of pipeline in the Green River floodplain under the Proposed Action would 
carry a risk of 0.039 incidents over the 30-year production phase (over which each pipeline 
would be used), or one incident every 764 years. Thirteen miles of pipelines crossing floodplains 
within 5 miles of the Green River would carry a risk of 0.39 incidents over the 30-year 
production phase of the project, or one incident every 77 years. By comparison, under the No 
Action Alternative there would be 0.6 mile of pipeline in the Green River floodplain resulting in 
a risk of 0.018 incidents over the 30-year production phase of the project, or one incident every 
1,678 years. Within 5 miles of the Green River there would be 7.5 miles of pipelines crossing 
floodplains resulting in a risk of 0.22 incidents over the 30-year production phase of the project, 
or one incident every 133 years. Attenuation of spills upstream of the Green River floodplain 
would be considerable, however, and in 80% of pipeline spills, less than 8.5% of the pipe's 
volume is actually released (CSFM 1993). Therefore, spills large enough to reach the Green 
River would have a risk of occurring far less frequently than every 77 or 133 years as under the 
Proposed Action and the No Action Alternative, respectively (Table 4-136). 
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Table 4-136. Miles of Pipeline and Risk of Pipeline Incidents by Alternative 


Floodplains within  
5 Miles of Green River 


Pipeline miles, probable 
incidents, years per 
probable incident 


Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Desert Springs Draw  
Miles 2.1 1.6 5.5 2.3 2.8 0 
Incidents 0.064308 0.048432 0.165233 0.069895 0.082686 0 
Years / incidents 467 619 182 429 363 N/A 


Eightmile Flat  
Miles 0.6 0.2 1.8 0.9 0.0 0 
Incidents 0.017849 0.006598 0.054672 0.026585 0 0 
Years / incidents 1681 4547 549 1128 n/a N/A 


Four Mile Creek  
Miles 2.8 2.5 7.4 3.6 1.5 0 
Incidents 0.083718 0.075843 0.222337 0.109015 0.045735 0 
Years / incidents 358 396 135 275 656 N/A 


Green River  
Miles 1.3 1.5 1.8 0.6 0.6 0 
Incidents 0.039276 0.045685 0.05526 0.017883 0.017222 0 
Years / incidents 764 657 543 1678 1742 N/A 


Pariette Draw  
Miles 0.5 0.0 0.3 0.0 0.0 0 
Incidents 0.013975 0 0.009927 0 0 0 
Years / incidents 2147 n/a 3022 n/a n/a N/A 


Sand Wash  
Miles 4.2 4.2 5.4 0.2 4.2 0 
Incidents 0.126868 0.126868 0.161957 0.005698 0.126868 0 
Years / incidents 236 236 185 5265 236 N/A 


Sheep Wash 
Miles 2.8 2.5 4.3 0.5 2.4 0 
Incidents 0.084201 0.075774 0.128365 0.013646 0.07059 0 
Years / incidents 356 396 234 2198 425 N/A 


Total miles of pipelines in 
floodplains within 5 miles of 
the Green River* 


Miles 13 11 24.7 7.5 10.9 0 
Incidents 0.39 0.33 0.74 0.22 0.33 0 
Years / incidents 77 90 40 133 92 N/A 


*Does not include the miles of pipeline within the Green River floodplain itself. 
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Due to high levels of salts and the presence of chemicals related to the natural gas drilling and 
production process, spills from the WEF are, like spills of natural gas condensate from pipelines, 
a surface water quality concern. However, all WEF, regardless of alternative, would be 
constructed and operated to meet all stipulations outlined in BLM Onshore Order #7. These 
stipulations include double-lining of the WEF, the installation and operation of a leak detection 
system, and prevention of surface water ingress or discharges to surface waters. Because of these 
stipulations, potential impacts to surface waters would have an extremely low risk of occurring. 
However, in the unlikely event of a spill from a WEF, impacts to surface water bodies include 
the introduction of water from source aquifers, hydraulic fracturing fluids, and other constituents 
associated with the drilling process. Potential contaminants include trace metals (e.g., lead and 
mercury), inorganic constituents (e.g., arsenic, boron, and ammonia), and organic constituents 
(e.g., volatile organic compounds and petroleum hydrocarbons).  


Assuming that greater surface area of evaporative facilities leads to greater risk of a spill from 
evaporative ponds, it is possible to assess the risk of the direct, adverse, short-term effects on 
surface water under each alternative. Under the Proposed Action approximately 143 acres of 
evaporative facilities would be built in the northeastern portion of the project area. This is 
approximately 3 times more area devoted to evaporative facilities than under the No Action 
Alternative where 57 acres of evaporative facilities would be built (Table 4-137). 


Table 4-137. Acres of Evaporative Facilities under Each Alternative 


 Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Acres of evaporative 
facilities 143 135 271 57 135 78 


 


4.15.1.1.3 WETLANDS AND RIPARIAN AREAS 


Wetlands and riparian areas comprise a small portion (1,249 acres or 0.6%) of the 206,826-acre 
project area. Utah BLM Riparian Policy (UT-93-93) is to maintain and/or improve riparian areas 
to Proper Functioning Condition (PFC). Accordingly, no new surface disturbing activities are 
allowed within 330 feet of riparian areas unless 


1) there are no practical alternatives, 
2) all long-term impacts can be fully mitigated, or 
3) the new surface disturbing activity would benefit or enhance the riparian area. 


Under the Proposed Action, project-related activities would result in approximately 11 acres of 
surface disturbance in riparian areas, consisting of 0.1 acre of pipeline disturbance, 1.4 acres of 
pipeline and road disturbance, and 9.2 acres of well-pad disturbance. By comparison, no project-
related activities, and therefore no surface disturbance, would occur in wetlands and riparian 
areas under the No Action Alternative (Table 4-138).  


Surface disturbance in wetland and riparian areas would result in the long-term loss of riparian 
vegetation in these areas and provide opportunities for noxious weeds and undesirable plants to 
invade. The invasion of noxious weeds and undesirable plants decreases the available area for 
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desirable wetlands species, which results in an overall decrease in the diversity of wetlands 
vegetation and a decrease in the functional value of the wetland area (decline in PFC) for wildlife 
species that use riparian areas as habitat. 


Table 4-138. Acres of Disturbance (and Percentage of Total Riparian Area Present) in 


Riparian Areas by Alternative 


 Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Riparian area 
disturbance 


11 
(0.88%) 


0 
(0%) 


4 
(0.32%) 


0 
(0%) 


0 
(0%) 


0 
(0%) 


 


Wetlands and riparian areas may be indirectly impacted by project activities when disturbance in 
upland areas results in runoff that contributes sediment and debris to these areas. Also see the 
Sedimentation and Turbidity discussion above for a relative assessment of these impacts by 
alternative. Water and soils in wetlands and riparian areas would also be at risk of contamination 
by spills of natural gas condensate and spills from evaporative facilities. These risks are 
discussed above under Spills Potentially Contaminating Surface Waters.  


4.15.1.1.4 FLOODPLAINS 


Replacement of the natural contours and vegetation of floodplains with contoured roads, 
pipelines, and well-pad facilities would result in altered floodplain conditions that would inhibit 
function. Wells and well pads placed within the floodplain would block or channelize flood 
flows during a large-scale flood event. Also, well pads and associated facilities would be 
susceptible to flood damage. Further, construction of roads and facilities within the floodplain 
would result in greater soil erosion and sediment yield to adjacent water bodies (ephemeral and 
perennial) and there would be an increased risk of accidental spills in case of a major flood 
event. Acres of disturbance and well pads sited in the 100-year floodplain (Table 4-139) are good 
measurements of these potential impacts. Under the Proposed Action, 223 acres of disturbance 
would occur in the 100-year floodplain, including 48 well pads and approximately 8.4 miles of 
road and pipeline. Approximately 3.5 times more disturbance would occur; more than 4 times 
more well pads would be sited in the 100-year floodplain; and approximately 2 times more road 
and pipeline would be constructed under the Proposed Action than under the No Action 
Alternative.  


In accordance with Executive Order 11988, federal agencies are required to make decisions in a 
manner that promotes avoidance of adverse impacts and reduces the risk of property loss and 
human safety due to floodplain development and/or modification, and preserves the natural and 
beneficial values of floodplains. Development and/or modification in floodplains is only allowed 
if there are no feasible alternatives. Due to the programmatic nature of this document, exact 
locations of well pads, pipelines, and roads are not known at this time and the above estimates of 
future potential impacts (see Table 4-139) have been made using the best available data. On-site 
review, at a later date, would determine if individual well pads would be allowed within the 100-
year floodplain. This analysis would require that any proposed work comply with Executive 
Order 11988. 
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Table 4-139. Acres of Disturbance in the 100-year Floodplain by Floodplain and in Total; 


Well Pads Sited in the 100-year Floodplain 


Floodplain Name Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Desert Springs Draw 37 36 41 12 9 0 
Eightmile Flat 26 6 42 9 <<1 0 
Four Mile Creek 32 27 54 9 16 0 
Green River 50 39 20 18 11 0 
Nine Mile Creek 1 0 1 0 0 0 
Pariette Draw 17 0 4 0 0 0 
Sand Wash 6 6 8 0 6 0 
Sheep Wash 52 36 62 14 22 0 
Wells Draw 2 2 6 1 1 0 
Total disturbance 
(acres) 


223 152 238 63 65 0 


Well pads in 100-year 
floodplain (number) 


48 32 42 11 10 0 


Miles of road and 
pipeline in 100-year 
floodplain 


8.4 6.3 16.2 4.4 5.6 0 


 


4.15.1.2 ALTERNATIVE B: REDUCED DEVELOPMENT 
Under Alternative B, the number of wells developed would be 1,114 and well-pad locations 
would be precluded from some sensitive areas. 


4.15.1.2.1 GROUNDWATER RESOURCES 


4.15.1.2.1.1 Groundwater Depletion 
Drilling, completion and production activities in the project area would result in approximately 
15,181 acre-feet of produced groundwater for the 45-year life of the project (30 years of 
production) under Alternative B (see Table 4-128). This is approximately 3 times more than 
under the No Action Alternative. The percentage decrease in water stored in Uinta Basin aquifers 
under Alternative B would be approximately 0.05%, or approximately 3 times more than the 
percentage decrease under the No Action Alternative (0.02% decrease in water stored in Uinta 
Basin aquifers). 
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4.15.1.2.1.2 Groundwater Quality 
Under Alternative B, impacts to groundwater quality would be the same as described under the 
Proposed Action. Potential direct and indirect impacts to usable groundwater sources would be 
effectively eliminated, reduced, or mitigated through the application of required and standard 
stipulations and lease notices and the below guidance, regulations, Onshore Oil and Gas Orders, 
and standard COAs. 


4.15.1.2.2 SURFACE WATER RESOURCES 


4.15.1.2.2.1 Surface Water Use 
Under Alternative B surface water withdrawals from the Green River Basin would be 215 acre-
feet over the 45-year life of the project, and would reach a peak of 23 acre-feet per year during 
the initial 15-year drilling and completion phase. This is approximately 144 more acre-feet (or 3 
times more) than under the No Action Alternative. The percentage decrease in Green River flows 
as a result of surface water withdrawals would be approximately 0.000006% under Alternative 
B, compared to 0.000001% under the No Action Alternative (or 3 times greater peak 
withdrawals; see Table 4-129). 


4.15.1.2.2.2 Surface Water Quality 


Sediment, Turbidity, and Temperature 


The nature of water quality impacts associated with sediment, turbidity, and temperature would 
be similar to those described for the Proposed Action (see Section 4.15.1.1.2.2). Sedimentation 
and turbidity of surface waters would be increased under Alternative B compared to the No 
Action Alternative. Under Alternative B there would be approximately 4 times more road 
crossings (440 total road crossings) of intermittent/ephemeral streams (see Table 4-130) and 
approximately 4 times more sediment delivery (106,359 total tons of sediment) to the Green 
River as a result of well-pad development than under the No Action Alternative (see Table 
4-131). Sediment delivery to drainages of Lower Nine Mile Creek, Lower Pariette Draw, Upper 
Pariette Draw, and Sheep Wash-Green River would be approximately 5.5 times (10,353 total 
tons under Alternative B), 1.5 times (9,629 total tons under Alternative B), 3.5 times (11,005 
total tons under Alternative B), and 3.2 times (49,666 total tons under Alternative B) more, 
respectively, under Alternative B than under the No Action Alternative (see Table 4-132). 


Salinity, Selenium, and Boron 


The nature of water quality impacts associated with salinity, selenium, and boron would be 
similar to those described for the Proposed Action (see Section 4.15.1.1.2.2). Under Alternative 
B, there would be approximately 294 acres of disturbance in soils with excess salt. This is 
approximately 2.2 times more disturbance in soils with excess salts than under the No Action 
Alternative (see Table 4-133). This would result in increased concentrations of salts and 
selenium in surface waters compared to the No Action Alternative. 


Spills Potentially Contaminating Surface Waters 


The risk of natural gas condensate spills contaminating surface waters would be increased under 
Alternative B compared to the No Action Alternative. There would be 77 (24%) more pipeline 
miles (393 miles total under Alternative B and 316 miles total under the No Action Alternative) 
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and 127 (71%) more pipeline stream crossings (600 pipeline stream crossings total under 
Alternative B and 473 pipeline stream crossings total under the No Action Alternative) of 
intermittent/ephemeral streams under Alternative B than under the No Action Alternative (see 
Table 4-134). The closest pipeline stream crossing to the Green River is approximately the same 
(0.8 and 0.81 mile) between Alternative B and No Action, though the closest pipeline stream 
crossing to Nine Mile Creek is considerably closer under Alternative B (0.16 mile) than under 
the No Action Alternative (4.68 miles; see Table 4-135). The closest pipeline stream crossing to 
Pariette Draw under Alternative B is 13.21 miles, compared to 3.04 miles under No Action. 
Overall, the risk of a spill of natural gas condensate contaminating surface waters is greater 
under Alternative B than under the No Action Alternative. 


The likelihood of a spill would also be increased under Alternative B compared to the No Action 
Alternative. Under Alternative B there would be 1.5 miles of pipeline in the Green River 
floodplain resulting in a risk of 0.046 incidents over the 30-year production phase of the project, 
or one incident every 657 years. Eleven miles of pipelines crossing floodplains within 5 miles of 
the Green River would carry a risk of 0.33 incidents over the 30-year production phase of the 
project, or one incident every 90 years. By comparison, under the No Action Alternative there 
would be 0.6 mile of pipeline in the Green River floodplain resulting in a risk of 0.018 incidents 
over the 30-year production phase of the project, or one incident every 1,678 years Within 5 
miles of the Green River there would be 7.5 miles of pipelines crossing floodplains resulting in a 
risk of 0.22 incidents over the 30-year production phase of the project, or one incident every 133 
years (see Table 4-136). 


The risk of a spill from evaporative facilities would also be greater under Alternative B than 
under the No Action Alternative. Under Alternative B approximately 135 acres of evaporative 
facilities would be built in the northeastern portion of the project area. This is nearly 2.5 times 
more area devoted to evaporative facilities than under the No Action Alternative where 57 acres 
of evaporative facilities would be built (see Table 4-137). 


4.15.1.2.3 WETLANDS AND RIPARIAN AREAS 


There would be no direct effects on wetlands and riparian areas under Alternative B because no 
surface disturbance would occur in these areas (see Table 4-138). Indirect effects would include 
the contribution of sediment and debris to wetlands and riparian areas as a result of runoff from 
disturbed uplands. These indirect effects would be increased under Alternative B compared to 
the No Action Alternative because approximately 3,530 more acres of disturbance (5,528 acres 
of disturbance under Alternative B compared with 1,998 acres of disturbance under the No 
Action Alternative) would occur (see Table 4-131). Water and soils in wetlands and riparian 
areas would also be at risk of contamination by spills of natural gas condensate and spills from 
evaporative facilities. These risks are discussed above under Spills Potentially Contaminating 
Surface Waters. 


4.15.1.2.4 FLOODPLAINS 


Direct impacts on floodplains would be increased under Alternative B compared to the No 
Action Alternative. There would be 89 (more than two times) more acres of disturbance (152 
acres of disturbance in floodplains under Alternative B compared to 63 acres under the No 
Action Alternative) and 21 (nearly three times) more well pads sited in floodplains (32 well pads 
sited in floodplains under Alternative B compared to 11 well pads under the No Action 
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Alternative) under Alternative B than under the No Action Alternative (see Table 4-139). Lastly, 
there would be approximately 43% more miles of roads and pipelines in the 100-year floodplain 
under Alternative B than under the No Action Alternative (6.3 miles of roads and pipelines under 
Alternative B, compared to 4.4 miles of roads and pipelines under the No Action Alternative).  


4.15.1.3 ALTERNATIVE C: FULL DEVELOPMENT 
Under Alternative C the number of wells developed would be 1,887. This is the full development 
alternative. 


4.15.1.3.1 GROUNDWATER RESOURCES 


4.15.1.3.1.1 Groundwater Depletion 
Under Alternative C drilling, completion and production activities in the project area would 
result in approximately 25,715 acre-feet of produced groundwater for the 45-year life (30 years 
of production) of the project (see Table 4-128). This is approximately 5.1 times more than under 
the No Action Alternative (5,015 acre-feet of produced groundwater over the life of the project). 
The percentage decrease in water stored in Uinta Basin aquifers under Alternative C would be 
approximately 0.08%, compared to 0.02% under the No Action Alternative (see Table 4-128). 


4.15.1.3.1.2 Groundwater Quality 
Under Alternative C, impacts to groundwater quality would be the same as described under the 
Proposed Action. Potential direct and indirect impacts to usable groundwater sources would be 
effectively eliminated, reduced or mitigated through the application of required and standard 
stipulations and lease notices and the below guidance, regulations, Onshore Oil and Gas Orders, 
and standard COAs. 


4.15.1.3.2 SURFACE WATER RESOURCES 


4.15.1.3.2.1 Surface Water Use 
Under Alternative C surface water withdrawals would be 365 acre-feet over the 45-year life of 
the project and would reach a peak of 23 acre-feet per year during the initial 15-year drilling and 
completion phase. This is approximately 294 (or 5.1 times) more acre-feet than under the No 
Action Alternative. The percentage decrease in Green River flows as a result of surface water 
withdrawals would be approximately 0.000006% under Alternative C, compared to 0.000001% 
under the No Action Alternative (see Table 4-129). 


4.15.1.3.2.2 Surface Water Quality 


Sediment, Turbidity, and Temperature 


The nature of water quality impacts associated with sediment, turbidity, and temperature would 
be similar to those described for the Proposed Action (see Section 4.15.1.1.2.2). Sedimentation 
and turbidity of surface waters would be increased under Alternative C compared to the No 
Action Alternative. Under Alternative C there would be 652 more road crossings of 
intermittent/ephemeral streams (see Table 4-130) and approximately 5.1 times more sediment 
delivery (136,581 tons under Alternative C compared to 26,636 tons under No Action) to the 
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Green River as a result of well-pad development (see Table 4-131). Sediment delivery to 
drainages of Lower Nine Mile Creek, Lower Pariette Draw, Upper Pariette Draw, and Sheep 
Wash-Green River would be approximately 12 times (22,516 tons of sediment under Alternative 
C versus 1,882 tons under No Action), 4.5 times (28,453 tons versus 6,229 tons), 5.1 times 
(15,928 tons versus 3,113 tons), and 4.5 times (69,721 tons versus 15,349 tons) more, 
respectively, under Alternative C than under the No Action Alternative (see Table 4-132). 


Salinity, Selenium, Boron 


The nature of water quality impacts associated with salinity, selenium, and boron would be 
similar to those described for the Proposed Action (see Section 4.15.1.1.2.2). Under Alternative 
C there would be approximately 682 acres of disturbance in soils with excess salts. This is 
approximately 5.1 times more disturbance in soils with excess salts than under the No Action 
Alternative (see Table 4-133). This would result in increased concentrations of salts and 
selenium in surface waters compared to the No Action Alternative. 


Spills Potentially Contaminating Surface Waters 


The risk of natural gas condensate spills contaminating surface waters would be increased under 
Alternative C compared to the No Action Alternative. There would be 545 (nearly three times) 
more pipeline miles (861 pipelines miles under Alternative C compared to 316 under No Action) 
and 780 (more than 2.5 times) more pipeline stream crossings (1,253 pipeline stream crossings 
under Alternative C versus 473 under No Action) of intermittent/ephemeral streams under 
Alternative C than under the No Action Alternative (see Table 4-134). The closest pipeline 
stream crossing to the Green River is approximately the same between Alternative C (0.82 mile) 
and No Action (0.81 mile) though the closest pipeline stream crossing to Nine Mile Creek is 
considerably closer under Alternative C (0.14 mile) than under No Action (4.68 miles) (see 
Table 4-135). There are no pipeline stream crossings near washes leading to Pariette Draw under 
Alternative C and the closest pipeline stream crossing to Pariette Draw under No Action is 3.04 
miles away. Overall the risk of a spill of natural gas condensate contaminating surface waters is 
greater under Alternative C than under the No Action Alternative. 


The likelihood of a spill would also be increased under Alternative C compared to the No Action 
Alternative. Under Alternative C there would be 1.8 miles of pipeline in the Green River 
floodplain resulting in a risk of 0.055 incidents over the 30-year production phase of the project, 
or one incident every 543 years. Over 24 miles of pipelines crossing floodplains within 5 miles 
of the Green River would carry a risk of 0.74 incidents over the 30-year production phase of the 
project, or one incident every 40 years. By comparison, under the No Action Alternative there 
would be 0.6 mile of pipeline in the Green River floodplain resulting in a risk of 0.018 incidents 
over the 30-year production phase of the project, or one incident every 1,678 years Within 5 
miles of the Green River there would be 7.5 miles of pipelines crossing floodplains resulting in a 
risk of 0.22 incidents over the 30-year production phase of the project, or one incident every 133 
years (Table 4-136). 


The risk of a spill from evaporative facilities would also be greater under Alternative C than 
under the No Action Alternative. Under Alternative C approximately 271 acres of evaporative 
facilities would be built in the northeastern portion of the project area. This is nearly 5 times 
more area devoted to evaporative facilities than under the No Action Alternative where 57 acres 
of evaporative facilities would be built (see Table 4-137). 
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4.15.1.3.3 WETLANDS AND RIPARIAN AREAS 


Direct impacts on wetlands and riparian areas would be increased under Alternative C compared 
to the No Action Alternative. There would be 4 acres of disturbance (0.32% of wetland and 
riparian areas in the project area) in wetlands and riparian areas under Alternative C, whereas no 
disturbance would occur in wetlands and riparian areas under the No Action Alternative (see 
Table 4-138). Surface disturbance under Alternative C would consist of 0.5 acre of impact from 
pipelines, 0.1 acre of impact from pipelines and roads, and 3.1 acres of impact from well pads. 
Indirect impacts to wetlands and riparian areas would also be increased under Alternative C 
because approximately 7,713 (nearly 4 times) more acres of disturbance would occur than under 
the No Action Alternative (see Table 4-131). Water and soils in wetlands and riparian areas 
would also be at risk of contamination by spills of natural gas condensate and spills from 
evaporative facilities. These risks are discussed above under Spills Potentially Contaminating 
Surface Waters. 


4.15.1.3.4 FLOODPLAINS 


Direct impacts on floodplains would be increased under Alternative C compared to No Action. 
There would be 175 (more than three and a half times) more acres of disturbance (238 acres of 
disturbance in floodplains under Alternative C compared to 63 acres under the No Action 
Alternative) and 31 (nearly four times) more well pads sited in floodplains (42 well pads sited in 
floodplains under Alternative C compared to 11 well pads under the No Action Alternative) 
under Alternative C than under No Action (see Table 4-139). Lastly, there would be nearly 4 
times more miles of roads and pipelines in the 100-year floodplain under Alternative C than 
under the No Action Alternative (16.2 miles of roads and pipelines under Alternative C, 
compared to 4.4 miles of roads and pipelines under the No Action Alternative). 


4.15.1.4 ALTERNATIVE D: NO ACTION 
Under the No Action Alternative impacts would in all cases occur to a lesser degree than under 
all other alternatives because the number of wells developed would be reduced to 368. 


4.15.1.4.1 GROUNDWATER RESOURCES 


4.15.1.4.1.1 Groundwater Depletion 
Drilling, completion and production activities in the project area would result in approximately 
5,015 acre-feet of produced groundwater for the 45-year life of the project (30 years of 
production) under the No Action Alternative (see Table 4-128). The percentage decrease in water 
stored in Uinta Basin aquifers under No Action would be approximately 0.02%. 


4.15.1.4.1.2 Groundwater Quality 
Under the No Action Alternative, impacts to groundwater quality would be the same as 
described under the Proposed Action. Potential direct and indirect impacts to usable groundwater 
sources would be effectively eliminated, reduced, or mitigated through the application of 
required and standard stipulations and lease notices and the below guidance, regulations, 
Onshore Oil and Gas Orders, and standard COAs. 
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4.15.1.4.2 SURFACE WATER RESOURCES 


4.15.1.4.2.1 Surface Water Use 
Under the No Action Alternative, surface water withdrawals would be 71 acre-feet over the 45-
year life of the project and would reach a peak of 5 acre-feet per year during the initial 15-year 
drilling and completion phase. The percentage decrease in Green River flows as a result of 
surface water withdrawals would be approximately 0.000001% under the No Action Alternative 
(see Table 4-129). 


4.15.1.4.2.2 Surface Water Quality 
Sediment, Turbidity, and Temperature 


The nature of water quality impacts associated with sediment, turbidity, and temperature would 
be similar to those described for the Proposed Action (see Section 4.15.1.1.2.2). Under the No 
Action Alternative there would be 153 road crossings of intermittent/ephemeral streams (see 
Table 4-130) and 26,636 tons of sediment delivered to the Green River (a 0.010% increase over 
background) as a result of well pad development (see Table 4-131). Sediment delivery above 
background would be 1,882 tons to Lower Nine Mile Creek, 6,229 tons to Lower Pariette Draw, 
3,113 tons to Upper Pariette Draw, and 15,349 tons to Sheep Wash–Green River under the No 
Action Alternative (see Table 4-132).  


Salinity, Selenium, Boron 


The nature of water quality impacts associated with salinity, selenium, and boron would be 
similar to those described for the Proposed Action (see Section 4.15.1.1.2.2). Under the No 
Action Alternative there would be 134 acres of disturbance in soils with excess salts. This 
represents 6.5% of the total area that would be disturbed under this alternative (see Table 4-133).  


Spills Potentially Contaminating Surface Waters 


The risk of natural gas condensate spills contaminating surface waters would be relatively low 
under the No Action Alternative. There would be 316 pipeline miles and 473 pipeline crossings 
of ephemeral streams under the No Action Alternative (see Table 4-134). The closest pipeline 
stream crossing to the Green River would be 0.81 mile away, while the closest pipeline stream 
crossing to Pariette Draw and Nine Mile Creek would be 3.04 and 4.68 miles away, respectively 
(see Table 4-135). 


The likelihood of a spill would be very low under the No Action Alternative. Under the No 
Action Alternative there would be 0.6 mile of pipeline in the Green River floodplain resulting in 
a risk of 0.018 incidents over the 30-year production phase of the project, or one incident every 
1,678 years Within 5 miles of the Green River there would be 7.5 miles of pipelines crossing 
floodplains resulting in a risk of 0.22 incidents over the 30-year production phase of the project, 
or one incident every 133 years (Table 4-136). 


The risk of a spill from evaporative facilities would also be very low under the No Action 
Alternative. Under the No Action Alternative, 57 acres of evaporative facilities would be built 
(see Table 4-137). 
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4.15.1.4.3 WETLANDS AND RIPARIAN AREAS 


There would be no direct effects on wetlands and riparian areas under the No Action Alternative 
because no surface disturbance would occur in these areas under this alternative. Indirect effects 
to wetlands and riparian areas would occur from approximately 1,998 acres of disturbance in 
upland areas (see Table 4-131). Water and soils in wetlands and riparian areas would also be at 
risk of contamination by spills of natural gas condensate and spills from evaporative facilities. 
These risks are discussed above under Spills Potentially Contaminating Surface Waters. 


4.15.1.4.4 FLOODPLAINS 


Under the No Action Alternative 63 acres of disturbance would occur in floodplain areas, 
including siting 11 wells (see Table 4-139). There would be approximately 4.4 miles of roads 
and pipelines under this alternative. 


4.15.1.5 ALTERNATIVE E: REDUCED DEVELOPMENT WITH DIRECTIONAL DRILLING 
Under Alternative E, the number of wells developed would be 1,114 but the number of well pads 
would be only 330. As with Alternative B, well-pad locations would be precluded from some 
sensitive areas. 


4.15.1.5.1 GROUNDWATER RESOURCES 


4.15.1.5.1.1 Groundwater Depletion 
Produced groundwater over the life of the project would be the same under Alternative E as 
under Alternative B (see Table 4-128).  


4.15.1.5.1.2 Groundwater Quality 
Under Alternative E, impacts to groundwater quality would be the same as described under the 
Proposed Action. Potential direct and indirect impacts to usable groundwater sources would be 
effectively eliminated, reduced or mitigated through the application of required and standard 
stipulations and lease notices and the below guidance, regulations, Onshore Oil and Gas Orders, 
and standard COAs. 


4.15.1.5.2 SURFACE WATER RESOURCES 


4.15.1.5.2.1 Surface Water Use 
Impacts from surface water use under Alternative E would be the same as under Alternative B 
(see Table 4-129). 


4.15.1.5.2.2 Surface Water Quality 


Sediment, Turbidity, and Temperature 


The nature of water quality impacts associated with sediment, turbidity, and temperature would 
be similar to those described for the Proposed Action (see Section 4.15.1.1.2.2). Sedimentation 
and turbidity of surface waters would be increased under Alternative E compared to the No 
Action Alternative. Under Alternative E there would be approximately 24% more road crossings 
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(190 total road crossings) of intermittent/ephemeral streams (see Table 4-130) and approximately 
2% more sediment delivery (27,276 total tons of sediment) to the Green River as a result of well-
pad development than under the No Action Alternative (see Table 4-131). Sediment delivery to 
drainages of Lower Nine Mile Creek, Lower Pariette Draw, Upper Pariette Draw, and Sheep 
Wash-Green River would be approximately 1.9 times (3,661 total tons under Alternative E), 0.6 
times (3,578 total tons under Alternative E), 1.2 times (3,827 total tons under Alternative E), and 
1.1 times (16,390 total tons under Alternative E) more, respectively, under Alternative E than 
under the No Action Alternative (see Table 4-132). 


Salinity, Selenium, and Boron 


The nature of water quality impacts associated with salinity, selenium, and boron would be 
similar to those described for the Proposed Action (see Section 4.15.1.1.2.2). Under Alternative 
E, there would be approximately 107 acres of disturbance in soils with excess salt. This is 
approximately 20% less disturbance in soils with excess salts than under the No Action 
Alternative (see Table 4-133). This would result in decreased concentrations of salts and 
selenium in surface waters compared to the No Action Alternative. 


Spills Potentially Contaminating Surface Waters 


The risk of natural gas condensate spills contaminating surface waters would be decreased under 
Alternative E compared to the No Action Alternative. There would be 100 (32%) fewer pipeline 
miles (216 miles total under Alternative E and 316 miles total under the No Action Alternative) 
and 126 (27%) fewer pipeline stream crossings (347 pipeline stream crossings total under 
Alternative E and 473 pipeline stream crossings total under the No Action Alternative) of 
ephemeral streams under Alternative E than under the No Action Alternative (see Table 4-134). 
The closest pipeline stream crossing to the Green River is approximately the same (0.8 and 0.81 
mile) between Alternative E and the No Action Alternative, although the closest pipeline stream 
crossing to Nine Mile Creek is closer under Alternative E (2.9 miles) than under No Action (4.68 
miles) (see Table 4-135). The closest pipeline stream crossing to Pariette Draw under Alternative 
E is 12.71 miles, compared to 3.04 miles under No Action. Overall, the risk of a spill of natural 
gas condensate contaminating surface waters is greater under the No Action Alternative than 
under Alternative E. 


The likelihood of a spill in the Green River floodplain would be decreased under Alternative E 
compared to the No Action Alternative. Under Alternative E there would be 0.6 mile of pipeline 
in the Green River floodplain resulting in a risk of 0.017 incidents over the 30-year production 
phase of the project, or one incident every 1,742 years. By comparison, under the No Action 
Alternative there would be 0.6 mile of pipeline in the Green River floodplain resulting in a risk 
of 0.018 incidents over the 30-year production phase of the project, or one incident every 1,678 
years. The likelihood of a spill in floodplains within 5 miles of the Green River would be 
increased under Alternative E compared to the No Action Alternative. Under Alternative E, 
approximately 10.9 miles of pipelines crossing floodplains within 5 miles of the Green River 
would carry a risk of 0.33 incidents over the 30-year production phase of the project, or one 
incident every 92 years. Under the No Action Alternative, within 5 miles of the Green River 
there would be 7.5 miles of pipelines crossing floodplains resulting in a risk of 0.22 incidents 
over the 30-year production phase of the project, or one incident every 133 years (see Table 
4-136). 
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The risk of a spill from evaporative facilities would be the same under Alternative E as under 
Alternative B, because total acres of evaporative facilities (135 acres) would be the same under 
both alternatives (see Table 4-137). 


4.15.1.5.3 WETLANDS AND RIPARIAN AREAS 


There would be no direct effects on wetlands and riparian areas under Alternative E because no 
surface disturbance would occur in these areas (Table 4-138). Indirect effects would include the 
contribution of sediment and debris to wetlands and riparian areas as a result of runoff from 
disturbed uplands. These indirect effects would be increased under Alternative E compared to the 
No Action Alternative because approximately 176 more acres of disturbance (2,174 acres of 
disturbance under Alternative E compared with 1,998 acres of disturbance under the No Action 
Alternative) would occur (see Table 4-131). Water and soils in wetlands and riparian areas 
would also be at risk of contamination by spills of natural gas condensate and spills from 
evaporative facilities. These risks are discussed above under Spills Potentially Contaminating 
Surface Waters. 


4.15.1.5.4 FLOODPLAINS 


Direct impacts on floodplains would be similar under Alternative E or under the No Action 
Alternative. There would be 65 acres of disturbance in floodplains under Alternative E compared 
to 63 acres under the No Action Alternative. Further, there would be 10 well pads sited in 
floodplains under Alternative E compared to 11 well pads under the No Action Alternative (see 
Table 4-139). Miles of roads and pipelines under Alternative E and the No Action Alternative 
would be 5.6 and 4.4, respectively. 


4.15.1.6 ALTERNATIVE F: AGENCY PREFERRED ALTERNATIVE 
Under Alternative F, the number of wells developed would be 1,298, but the number of well 
pads would be only 575. As with Alternatives B and E, well-pad locations would be precluded 
from some sensitive areas. 


4.15.1.6.1 GROUNDWATER RESOURCES 


4.15.1.6.1.1 Groundwater Depletion 
Produced groundwater over the life of the project would be 17,688 acre-feet. This is 2,630 acre-
feet less than under the Proposed Action but 12,674 acre-feet more than the No Action 
Alternative and 2,507 acre-feet more than Alternative E, Directional Drilling (see Table 4-128).  


4.15.1.6.1.2 Groundwater Quality 
Under Alternative F, impacts to groundwater quality would be the same as described under the 
Proposed Action. Potential direct and indirect impacts to usable groundwater sources would be 
effectively eliminated, reduced, or mitigated through the application of required and standard 
stipulations and lease notices and the below guidance, regulations, Onshore Oil and Gas Orders, 
and standard COAs. 
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4.15.1.6.2 SURFACE WATER RESOURCES 


4.15.1.6.2.1 Surface Water Use 
Under Alternative F surface water withdrawals would be 251 acre-feet over the 45-year life of 
the project and would reach a peak of 23 acre-feet per year during the initial 15-year drilling and 
completion phase. The percentage decrease in Green River flows as a result of surface water 
withdrawals would be less than 0.000006% under the Alternative F (see Table 4-129). Surface 
Water Quality. 


Sedimentation and Turbidity 


Sedimentation and turbidity of surface waters would be increased under Alternative F compared 
to the No Action Alternative. Under Alternative F there would be approximately 2.5 times more 
road crossings (384 total road crossings) of intermittent/ephemeral streams (see Table 4-130) and 
approximately 2.5 times more sediment delivery (47,817 total tons of sediment) to the Green 
River as a result of well-pad development than under the No Action Alternative (see Table 
4-131). Sediment delivery to drainages of Lower Nine Mile Creek, Lower Pariette Draw, Upper 
Pariette Draw, and Sheep Wash-Green River would be approximately 3.2 times more (11,981 
total tons under Alternative F), 1.6 times less (5,658 total tons under Alternative F), 1.7 times 
more (6,656 total tons under Alternative F), and 1.4 times more (23,546 total tons under 
Alternative F), respectively, under Alternative F than under the No Action Alternative (see Table 
4-132). 


Salinity and Selenium 


Under Alternative F, there would be approximately 146 acres of disturbance in soils with excess 
salt. This is approximately 10% more disturbance in soils with excess salts than under the No 
Action Alternative (see Table 4-133). This would result in minimal increased concentrations of 
salts and selenium in surface waters compared to the No Action Alternative. 


Spills Potentially Contaminating Surface Waters 


The risk of natural gas condensate spills contaminating surface waters would be decreased under 
Alternative F compared to the No Action Alternative. There would be the same amount of 
pipeline miles (316 miles total under Alternative F and the No Action Alternative) and 271 
(57%) more pipeline stream crossings (744 pipeline stream crossings total under Alternative F 
and 473 pipeline stream crossings total under the No Action Alternative) of ephemeral streams 
under Alternative F than under the No Action Alternative (see Table 4-134). The closest pipeline 
stream crossing to the Green River is approximately 0.3 mile closer under Alternative F than the 
No Action Alternative (1.1 and 0.81 miles), and the closest pipeline stream crossing to Nine Mile 
Creek is closer under Alternative F (0.6 mile) than under No Action (4.68 miles) (see Table 
4-135). The closest pipeline stream crossing to Pariette Draw under Alternative F is 1.2 miles, 
compared to 3.04 miles under No Action. Overall, the risk of a spill of natural gas condensate 
contaminating surface waters is greater under Alternative F than under the No Action 
Alternative. 


The likelihood of a spill in the Green River floodplain would be decreased under Alternative F 
compared to the No Action Alternative. Under Alternative F there would be no pipeline in the 
Green River floodplain. By comparison, under the No Action Alternative there would be 0.6 
mile of pipeline in the Green River floodplain resulting in a risk of 0.018 incidents over the 30-
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year production phase of the project, or one incident every 1,678 years. The likelihood of a spill 
in floodplains within 5 miles of the Green River would be less under Alternative F compared to 
the No Action Alternative. Under Alternative F, no pipelines would cross floodplains within 5 
miles of the Green River so the risk of incidents over the 30-year production phase of the project 
would be essentially zero. In comparison, under the No Action Alternative there would be 7.5 
miles of pipelines crossing floodplains within 5 miles of the Green River, resulting in a risk of 
0.22 incidents over the 30-year production phase of the project, or one incident every 133 years 
(see Table 4-136). 


The risk of a spill from evaporative facilities would be more under Alternative F than under the 
No Action Alternative, because 21 more acres of evaporative facilities would be built under 
Alternative F then under the No Action Alternative (78 acres under Alternative F compared to 57 
under the No Action Alternative; see Table 4-137). 


4.15.1.6.3 WETLANDS AND RIPARIAN AREAS 


There would be no direct effects on wetlands and riparian areas under Alternative F because no 
surface disturbance would occur in these areas (Table 4-138). Indirect effects would include the 
contribution of sediment and debris to wetlands and riparian areas as a result of runoff from 
disturbed uplands. These indirect effects would be increased under Alternative F compared to the 
No Action Alternative because approximately 1,604 more acres of disturbance (3,602 acres of 
disturbance under Alternative F compared with 1,998 acres of disturbance under the No Action 
Alternative) would occur (see Table 4-131). Water and soils in wetlands and riparian areas 
would also be at risk of contamination by spills of natural gas condensate and spills from 
evaporative facilities. These risks are discussed above under the section Spills Potentially 
Contaminating Surface Waters. 


4.15.1.6.4 FLOODPLAINS 


Direct impacts on floodplains would be less under Alternative F than under all other alternatives, 
including the No Action Alternative. There would not be any disturbance in floodplains under 
Alternative F compared to 63 acres under the No Action Alternative. Further, there would not be 
any well pads sited in floodplains under Alternative F compared to 11 well pads under the No 
Action Alternative (see Table 4-139). Miles of roads and pipelines under Alternative F and the 
No Action Alternative would be 0 and 4.4, respectively. 


4.15.2 MITIGATION 


Because there is some uncertainty associated with impacts to water quality associated with the 
project, a long-term water monitoring plan (monitoring plan) has been developed as an additional 
mitigation measure and is contained in Appendix O. The plan would be followed throughout the 
life of the project and would closely track project impacts on surface and groundwater in the 
project area. This monitoring plan would also serve as a tool to expeditiously identify potential 
impacts from the WEF. Monitoring results would be sent to UDOGM, the UDWQ, and the 
BLM. Any impacts discovered would be immediately addressed by the appropriate agencies (i.e., 
the BLM, UDWQ, and UDOGM). 
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In addition, several mitigation measures are proposed below to reduce or avoid impacts to 
groundwater, surface water, wetlands and riparian areas, and floodplains. These BMP’s are best 
performed using advanced planning, good scheduling, and routine maintenance. These could 
include the following:  


 As determined appropriate by the AO, Toxic Characteristic Leaching Procedure (TCLP) 
testing will used to characterize drilling waste as hazardous or non-hazarous, thereby 
ensuring proper disposal of drilling waste. 


 Roads would be designed and constructed to divert stormwater runoff around the pad and 
reduce erosion by proper design and installation of erosion control structures, such as 
water bars, diversion channels, and silt fences. 


 To the fullest extent possible, road construction on slopes between 40% and 60% would 
be avoided.  


 An erosion control and road maintenance plan for road construction would be developed 
in cases where road construction cannot be avoided on slopes between 40% and 60%. 
Engineering drawings of proposed roads would be provided to the AO and would require 
approval by the AO. 


 At sites without clay soils, where soils are moderately to highly permeable, as well as 
sites closer to ephemeral/perennial channels, the reserve pit (if used) would be lined with 
a 12- or 16-mil pit liner on top of a protective felt layer to minimize the potential for pit 
fluid leaks. 


 Siting well pads within active drainages would be avoided. 
 Siting well pads or roads in wetlands and riparian areas would be avoided. 
 A closed system would be required for all well pads placed on terraces adjacent to the 


active drainage of a designated floodplain, and for all well pads placed adjacent to 
wetlands and riparian areas. 


 To the fullest extent possible, access roads proposed in valley/drainage bottoms would be 
sited on the toe of the adjacent slope to the valley bottom. Appropriate energy dissipaters 
(e.g. water bars, silt fences) would be installed where water leaves the road. 


 As conditions dictate, diversion ditches would be constructed around well pads. Where 
diversion ditches are constructed to reroute drainages around well pads, the ditches would 
be designed to return the diverted water back to the original channel. If it is not feasible 
to return diverted water back to its original channel, the water would be diverted to the 
nearest channel, and energy dissipating devices would be installed to prevent channel 
degradation. 


 Surface pipelines that cross stream channels would be elevated above all possible flood 
flows that may occur on-site. At minimum, pipelines would be elevated above the 100-
year flood elevation. As identified by the AO, pipelines would alternatively be buried 
below the level of scour where they cross stream channels. 


 Surface pipelines that cross stream channels will incorporate a sediment retention system 
along the construction corridor to minimize movement of sediment into the water 
courses. These could range from silt fencing and culverts to sediment retention basins, 
depending on the location. 
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 All produced water disposal facilities would have a secondary containment system to 
prevent accidental discharges into surface waters. 


 All produced water disposal facilities would be sited away from active drainages to 
prevent surface water inputs or erosion of berms and facilities. 


 All tanks at production facilities would be bermed sufficiently to contain the contents of 
the largest tank or connected series of tanks. 


 Pipeline crossings of riparian areas would be avoided to the degree practicable. 
 Where pipeline crossings are unavoidable, crossings would be constructed to minimize 


the area of disturbance and reclamation of disturbed riparian habitat would be 
implemented as quickly as possible.  


 Natural gas pipelines that cross perennial, intermittent, and ephemeral stream channels 
would have automatic shutoff valves to reduce the magnitude of contamination in the 
event of an accidental pipeline break. 


 Wells with the potential to contaminate surface waters would have automatic shutoff 
valves. 


 Wells proposed within the Green River's 100-year floodplain would be relocated to non-
floodplain areas or drilled directionally from beyond the floodplain. 


 Road crossings would be built to accommodate the 100-year flood, and at grade crossings 
would be used for ephemeral and intermitted stream crossings rather than culverts. 


 All applicable Fluid Minerals BMPs from Appendix R of the Vernal RMP (BLM 2008c) 
would be implemented. 


 A closed-loop drilling system would be used in areas of porous soils over fractured 
bedrock when drilling through a DWSPZ or SSA, or in areas of shallow groundwater. 


 New surface-disturbing activities within active floodplains, wetlands, public water 
reserves, or within 330 feet of riparian areas would be avoided, and the construction of 
new stream crossings would be kept to a minimum unless: 1) there are no practical 
alternatives; 2) impacts could be fully mitigated; or 3) the action is designed to enhance 
the riparian resources. 


 A buffer strip of vegetation would be maintained between areas of surface disturbance 
and riparian vegetation. 


 In the case of encountering an isolated or ephemeral wetland during project construction, 
surface disturbance and diversions of surface water would be avoided or minimized, 
pumping of groundwater in or adjacent to ephemeral or isolated wetlands would be 
avoided or minimized, and silt fencing or other measures would be installed to protect the 
site from erosion or contamination.  


 If vegetation surrounding the well pad does not provide at least 60% ground cover within 
60 days of creating the well pad, engineering practices would be implemented to control 
erosion. Such engineering measures may include mulching, use of fiber mats, cross-slope 
trenching, contour furrows, rock dams, terracing, or other erosion control practices. 


 Vegetation and/or structural measures to control erosion would be implemented as soon 
as possible after initial soil disturbance to prevent erosion of disturbed soils.  
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Additional recommended mitigation measures, including those identified in the Pariette Draw 
TMDL, to avoid and minimize adverse impacts to water resources are 


 reserve pits would not be constructed in areas of shallow groundwater and natural 
watercourses; 


 wells would not be developed on steep slopes (including but not limited to no surface 
occupancy slopes), saline facies, stream corridors, formerly irrigated lands, or highly 
erodible soils;  


 reclaim pits and well sites back to natural condition by revegetating with biologically 
active top-soil; 


 design and construct culverts to allow passage of aquatic species; 
 install energy dissipation devices; and 
 immediately stabilize cut side slopes. 


4.15.3 UNAVOIDABLE ADVERSE IMPACTS 


Unavoidable adverse impacts from the Proposed Action and alternatives include long-term 
decreases in available groundwater and surface water resources due to consumptive use. In 
surface waters, increased sediment would occur due to on-going project activities that result in 
surface disturbance (whether initial or ongoing).  


4.15.4 IRRETRIEVABLE AND IRREVERSIBLE COMMITMENTS OF RESOURCES 


Under the Proposed Action and alternatives, irretrievable commitments of resources would be 
limited to loss of riparian vegetation and decreased PFC and loss or alteration of floodplain 
function during the project lifetime. The functional value of these resources would be 
irretrievably lost until restoration is completed. Irreversible impacts would be limited to the 
transfer of water from aquifers underlying the project area and transfer of water from the Green 
River due to upstream withdrawals from Babcock Draw. These water withdrawals and transfers 
represent impacts that cannot be restored. All other impacts to water resources, wetlands and 
riparian areas, and floodplains would be neither irretrievable nor irreversible. 


4.15.5 RELATIONSHIP OF SHORT-TERM USES TO LONG-TERM PRODUCTIVITY 


Construction of roads, pipelines, wells, and associated facilities would provide a short-term 
mineral use resulting in long-term impacts to groundwater and surface water quantities available 
in the area. Long-term impacts to groundwater and surface water quantities are due to the 
consumptive use of these resources for well drilling, completion, and production. Other impacts 
to water resources as a result of short-term mineral use would be limited to the life of the project. 


4.16 WILDLIFE 
This section analyzes impacts to big game, small game, and other wildlife species. To determine 
the impacts of different alternatives to the wildlife resources and their associated habitats, project 
components were examined relative to the temporal and spatial patterns of both resident and 
migratory wildlife species and the current wildlife population trends apparent in the project area. 
BLM habitat designations and mapping, in addition to UDWR habitat descriptions and mapping, 
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were used for analyses pertaining to big game. Southwest Regional Gap Analysis Project 
(SWReGAP) vegetation data were used to map habitat for all other wildlife species. The 
following criteria (WGFD 2004) were used to assess impacts to terrestrial wildlife resources due 
to natural gas development: 


 Direct loss or degradation of native habitat and displacement of wildlife species from 
habitat due to development assessed as acres of surface disturbance within each habitat 
type 


 Indirect increases in the potential for poaching or harassment of wildlife assessed as a 
relative risk of poaching and harassment due to relative level of access provided from 
project-related roads and increased traffic 


 Increased risk of wildlife mortality assessed as relative risk of mortality due to relative 
level of access and increased traffic 


 Fragmentation and isolation of connected habitats assessed by habitat fragmentation 
analysis described in Section 4.16.1.1.7.2, Effects of Habitat Fragmentation on Wildlife 


These potential impacts are addressed in general for all wildlife, with more detailed analyses 
where possible. The severity of both short- and long-term impacts upon a given species would 
depend on factors such as the sensitivity of the species; its seasonal use patterns; the type and 
timing of project activities; and physical parameters such as topography, forage availability, and 
climate. For the purposes of this analysis, short-term impacts would be associated with the 
construction phase of the project, while long-term impacts pertain to the operation and 
maintenance phase, and the subsequent reclamation and revegetation activities. 


The general effects of increased traffic as described above would be the same for all species 
examined. (Estimated increases in traffic and other transportation-related impacts are described 
in detail in Section 4.5, Land Use and Transportation, and are only briefly reiterated below.) 
Estimated maximum traffic increases (described in Section 4.16.1.1.1, Table 4-145, and in 
analyses for big game) are for Highway 40 near Myton, Utah, not for the project area. Maximum 
increases in traffic volume for roads in the project area are likely to be higher, but no data exist 
for traffic on these roads. However, in general, traffic increases would be a result of more wells 
and roads being created, so traffic increases would correspond to surface disturbance from wells 
and roads, and are therefore assumed worse in cases with higher disturbance. 


4.16.1 DIRECT AND INDIRECT EFFECTS  


Direct and indirect effects on wildlife resources would be similar under all alternatives. Impacts 
would vary in degree based on the number of wells and associated roads, pipelines, and other 
facilities proposed. Potential impacts are described in greater detail under Alternative A 
(Proposed Action), below, than under Alternatives B–F. Potential impacts associated with the 
Proposed Action and Alternatives B, C, E, and F are compared with the No Action Alternative. 


4.16.1.1 ALTERNATIVE A: PROPOSED ACTION 
Under the Proposed Action, 1,491 new natural gas wells would be drilled. Well-drilling activities 
would require approximately 325 miles of new roads, 431 miles of new pipeline, and 143 acres 
of evaporative facilities for produced groundwater. Total acres of disturbance under the Proposed 
Action would be approximately 7,584 (Table 4-140). Four times more wells would be drilled 
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under the Proposed Action than under the No Action Alternative. Approximately 4.5 times more 
new roads would be constructed along with 1.4 times more miles of new pipelines. Total acres of 
evaporative facilities and total acres of surface disturbance under the Proposed Action would be 
approximately 3.8 times the disturbance level under the No Action Alternative (see Table 4-140). 


Table 4-140. New Natural Gas Wells, Miles of New Roads, Miles of New Pipeline, Acres of 
Evaporative Facilities, and Total Acres of Surface Disturbance by Alternative1 


 Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Number of new natural 
gas wells 


1,491 1,114 1,887 368  1,114 1,298 


Miles of new roads 325 274 526 72  106 198 
Miles of new pipeline 431 393 861 316  216 316 
Acres of evaporative 
facilities 


143 135 271 57  135 78 


Total acres of surface 
disturbance 


7,584 5,685 9,982 2,055  2,175 3,602 


1This information is also displayed in Table 2-6 (Section 2.8, Comparison of Alternatives). 


4.16.1.1.1 BIG GAME 


Direct and indirect impacts to big game under the Proposed Action would be similar for each 
big-game species (mule deer, elk, pronghorn antelope, and Rocky Mountain bighorn sheep). 
Direct adverse impacts would occur as a result of land conversion from big-game habitat to well 
pads, roads, and evaporative facilities. The total acres of BLM-designated big-game habitat lost 
due to project implementation are shown in Table 4-141. The total acres of  UDWR big-game 
habitat lost due to project implementation are shown in Table 4-142. Habitat fragmentation, 
discussed in detail below (see Section 4.16.1.1.7) for mule deer, elk, and bighorn sheep, would 
be another direct adverse long-term impact. 


Road-collision fatalities, potential increased hunter success (both legal and illegal hunting), and 
increased risk of harassment of big-game species are indirect adverse impacts that would occur 
as a result of increased access and project- and non-project-related traffic on project area roads 
located in big-game habitat. These potential indirect adverse impacts were assessed through 
estimated maximum increases in traffic in the project area (see Table 4-145) and total linear 
miles of proposed new roads in BLM-designated and UDWR habitat (Table 4-143 and Table 
4-144). 
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Table 4-141. Acres of Disturbance (and Percentage of Total Designated Habitat in the Project Area Disturbed) in BLM-


designated Habitat for Mule Deer, Elk, Pronghorn Antelope, and Rocky Mountain Bighorn Sheep by Alternative 


Species Habitat Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative  
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Mule Deer 


Crucial Winter 0 
(0%) 


0 
(0%) 


10 
(8%) 


0 
(0%) 


0 
(0%) 


0 
(0%) 


High-priority Winter 2,043 
(3%) 


1,720 
(3%) 


3,048 
(5%) 


382 
(1%) 


664 
(1%) 


1323 
(2%) 


Substantial winter 1,789 
(6%) 


1,449 
(5%) 


1,605 
(5%) 


296 
(1%) 


481 
(2% 


789 
(3%) 


Crucial year-long 120 
(2%) 


79 
(1%) 


109 
(1%) 


32 
(<1%) 


28 
(<1%) 


1 
(<1%) 


Limited year-long 3,630 
(4%) 


2,437 
(2%) 


5,205 
(5%) 


1,344 
(1%) 


1,000 
(1%) 


1488 
(1%) 


Total 7,582 
(4%) 


5,685 
(3%) 


9,977 
(5%) 


2,054 
(1%) 


2,173 
(1%) 


3,600 
(2%) 


Elk 


Crucial Winter 1,321 
(3%) 


1,317 
(3%) 


2,546 
(5%) 


413 
(1%) 


519 
(1%) 


882 
(2%) 


High-priority winter 1,112 
(4%) 


574 
(2%) 


1,147 
(4%) 


109 
(<1%) 


203 
(<1%) 


666 
(2%) 


Limited winter 3,126 
(4%) 


2,373 
(3%) 


4,585 
(6%) 


1,284 
(2%) 


975 
(1%) 


1,219 
(2%) 


Substantial winter 2,026 
(5%) 


1,421 
(3%) 


1,701 
(4%) 


249 
(1%) 


477 
(1%) 


833 
(2%) 


Total 7,584 
(4%) 


5,685 
(3%) 


9,979 
(5%) 


2,055 
(1%) 


2,174 
(1%) 


3,600 
(2%) 


Pronghorn Antelope 


Crucial year-long 4,944 
(4%) 


3,641 
(3%) 


5,786 
(5%) 


1,488 
(1%) 


1,396 
(1%) 


1,911 
(2%) 


High-priority Year-long 1,688 
(3%) 


1,198 
(2%) 


2,563 
(5%) 


318 
(1%) 


459 
(<1%) 


1,083 
(2%) 


Limited year-long 948 
(3%) 


842 
(2%) 


1,576 
(4%) 


249 
(1%) 


319 
(<1%) 


607 
(2%) 


Total 7,580 
(4%) 


5,681 
(3%) 


9,925 
(5%) 


2,055 
(1%) 


2,174 
(1%) 


3,600 
(2%) 
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Table 4-141. Acres of Disturbance (and Percentage of Total Designated Habitat in the Project Area Disturbed) in BLM-


designated Habitat for Mule Deer, Elk, Pronghorn Antelope, and Rocky Mountain Bighorn Sheep by Alternative 


Species Habitat Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative  
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Rocky Mountain Bighorn 
Sheep 


Potential Year-long 3,050 
(4%) 


1,780 
(2%) 


3,194 
(4%) 


356 
(<1%) 


667 
(<1%) 


1,703 
(2%) 


Total 3,050 
(4%) 


1,780 
(2%) 


3,194 
(4%) 


356 
(<1%) 


667 
(<1%) 


1,703 
(2%) 


 


Table 4-142. Acres of Disturbance (and Percentage of Total Habitat Disturbed in the Project Area) in UDWR Habitat for 


Mule Deer, Elk, Pronghorn Antelope, and Rocky Mountain Bighorn Sheep by Alternative 


Species 


Habitat Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Mule Deer 


Crucial Spring/Fall 0 
(0%) 


0 
(0%) 


6 
(3%) 


0 
(0%) 


0 
(0%) 


0 
(0%) 


Crucial Winter 0 
(0%) 


0 
(0%) 


0 
(0%) 


0 
(0%) 


0 
(0%) 


0 
(0%) 


Crucial Year-long 220 
(2%) 


160 
(1%) 


306 
(2%) 


93 
(1%) 


58 
(0.4%) 


50 
(0%) 


Substantial Winter 2,004 
(3%) 


1,423 
(2%) 


2,856 
(4%) 


383 
(1%) 


539 
(1%) 


1,305 
(2%) 


Substantial Year-long 0 
(0%) 


0 
(0%) 


0 
(0%) 


0 
(0%) 


0 
(0%) 


0 
(0%) 


Total 2,224 
(3%) 


1,583 
(2%) 


3,168 
(4%) 


476 
(1%) 


597 
(1%) 


1,355 
(2%) 
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Table 4-142. Acres of Disturbance (and Percentage of Total Habitat Disturbed in the Project Area) in UDWR Habitat for 


Mule Deer, Elk, Pronghorn Antelope, and Rocky Mountain Bighorn Sheep by Alternative 


Species 


Habitat Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Elk 


Crucial Summer 3 
(9%) 


3 
(9%) 


2 
(6%) 


0 
(0%) 


0 
(0%) 


0 
(0%) 


Crucial Winter 8 
(9%) 


5 
(5%) 


5 
(5%) 


4 
(4%) 


2 
(2%) 


4 
(0%) 


Crucial Year-long 1,112 
(2%) 


1,101 
(2%) 


2,355 
(5%) 


429 
(1%) 


449 
(1%) 


714 
(1%) 


Substantial Winter 158 
(2%) 


148 
(1%) 


314 
(3%) 


18 
(0.2%) 


74 
(0%) 


81 
(0%) 


Substantial Year-long 1,617 
(3%) 


1,035 
(2%) 


2,185 
(4%) 


224 
(0.4%) 


426 
(1%) 


1,047 
(1%) 


Total 2,911 
(3%) 


2,292 
(2%) 


4,861 
(4%) 


675 
(1%) 


951 
(1%) 


1,846 
(2%) 


Pronghorn Antelope 


Crucial Year-long 4,566 
(5%) 


3,353 
(3%) 


5,411 
(6%) 


1,385 
(1%) 


1,286 
(1%) 


1,784 
(2%) 


Substantial Year-long 162 
(2%) 


160 
(2%) 


464 
(6%) 


87 
(1%) 


60 
(1%) 


118 
(0%) 


Total 4,728 
(5%) 


3,513 
(3%) 


5,875 
(6%) 


1,472 
(1%) 


1,346 
(1%) 


1,901 
(2%) 


Rocky Mountain Bighorn 
Sheep 


Crucial Year-long 303 
(2%) 


216 
(2%) 


554 
(4%) 


118 
(1%) 


61 
(0.4%) 


68 
(1%) 


Substantial Year-long 867 
(4%) 


472 
(2%) 


1,016 
(4%) 


98 
(0.4%) 


181 
(1%) 


503 
(1%) 


Total 1,170 
(3%) 


688 
(2%) 


1,570 
(4%) 


216 
(1%) 


242 
(1%) 


571 
(1%) 


 







Gasco Final EIS Chapter 4. Environmental Consequences  
4.16 Wildlife 


 


4-374 


Table 4-143. Miles of New Roads in BLM-designated Habitat in the Project Area for Mule Deer, Elk, Pronghorn Antelope, 


and Rocky Mountain Bighorn Sheep by Alternative 


Species Habitat Existing 
Roads 


Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Mule Deer 


Crucial winter 4 0 0 0 0 0 0 
High-priority winter 151 101 95 178 15 39 81 
Substantial winter 98 87 74 98 10 25 46 
Crucial year-long 27 4 4 8 1 1 0 
Limited year-long 279 133 100 253 45 41 70 
Total 559 325 273 537 71 106 197 


Elk 


Crucial winter 135 63 68 141 14 32 52 
High-priority winter 58 57 36 79 7 10 41 
Limited winter 256 104 97 210 42 39 54 
Substantial winter 110 101 74 106 10 25 50 
Total 559 325 275 536 73 106 197 


Pronghorn 
Antelope 


Crucial year-long 338 194 161 277 50 61 96 
High-priority year-long 116 88 69 159 13 27 65 
Limited year-long 99 43 43 99 9 18 36 
Total 553 325 273 535 72 106 197 


Rocky Mountain 
Bighorn Sheep 


Potential year-long 169 162 101 219 17 36 101 
Total 169 162 101 219 17 36 101 
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Table 4-144. Miles of New Roads in UDWR-designated Habitat in the Project Area for Mule Deer, Elk, Pronghorn Antelope, 


and Rocky Mountain Bighorn Sheep by Alternative 


Species Habitat Existing 
Roads 


Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Mule Deer 


Crucial spring/fall 4 0 0 0 0 0 0 
Crucial winter 0 0 0 0 0 0 0 
Crucial year-long 26 9 8 18 3 3 1 
Substantial winter 160 102 82 185 16 30 79 
Substantial year-long 0 0 0 0 0 0 0 
Total 190 111 90 203 19 33 80 


Elk 


Crucial summer 0 0 0 0 0 0 0 
Crucial winter 0 0 0 0 0 0 0 
Crucial year-long 134 52 55 125 14 25 42 
Substantial winter 12 10 10 23 1 4 4 
Substantial year-long 110 87 66 154 12 23 66 
Total 256 149 131 302 27 52 112 


Pronghorn 
Antelope 


Crucial year-long 318 176 145 256 45 55 89 
Substantial year-long 26 8 8 29 3 4 6 
Total 344 184 153 285 48 59 95 


Rocky Mountain 
Bighorn Sheep 


Crucial year-long 30 8 8 26 3 2 2 
Substantial year-long 52 45 28 78 5 9 32 
Total 82 53 36 104 8 11 34 
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Table 4-145. Estimated Maximum % Increase over Current Traffic Volume by Alternative 


 Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Maximum increase over 
current traffic volume (%)1 4.9% 4.8% 6.2% 1.2% 4.8% 4.5% 
1Assumes that all project-related traffic would travel on U.S. Highway 40 near Myton, Utah, and is based on this road segment's 
average 2006 daily traffic volume. 


 


4.16.1.1.1.1 Mule Deer 
The primary direct impact to mule deer from natural gas development would be the immediate 
loss of habitat for forage and cover. The Proposed Action would remove approximately 7,582 
acres (4%) of BLM-designated mule deer habitat in the project area during construction of well 
pads, new roads, and evaporative facilities (see Table 4-141). This is approximately 3.7 times the 
habitat loss than under the No Action Alternative, where approximately 2,054 acres (1%) of 
surface disturbance would occur in BLM-designated mule deer habitat. In UDWR mule deer 
habitat, the Proposed Action would remove approximately 2,224 acres (3% of the total UDWR 
mule deer habitat in the project area) during construction of well pads, new roads, and 
evaporative facilities (see Table 4-142). This is approximately 4.7 times the habitat loss than 
under the No Action Alternative, where approximately 476 acres (0.6%) of surface disturbance 
would occur in UDWR mule deer habitat. The forage production within this impacted area 
would be lost for the life of the project, and would therefore constitute a long-term impact. Loss 
of habitat would result in the displacement of mule deer from disturbed areas to surrounding, 
less-disturbed areas. Depending on the carrying capacity of the habitats and the number of 
animals involved, displacement could result in overcrowding of habitats into which the animals 
are displaced. This overcrowding may cause an increase in competition for space and forage, an 
increase in the animals' stress levels, and a decrease in the animals' physical conditions. Winter 
mortality may also increase, and successful reproduction may decrease, resulting in long-term 
reductions in animal populations (Sawyer et al. 2006). Displacement is of greatest concern in 
areas that have been recognized as crucial habitat—areas essential for the maintenance of local 
populations. 


Under the Proposed Action, a loss of mule deer habitat value would also result from project 
activities. Construction and operation of project roads and facilities (including evaporative 
ponds, which would require the use of generators to operate properly) would result in increased 
noise and human presence around well pads, roads, pipelines, and evaporative facilities. Mule 
deer are known to avoid areas where noise and human presence are elevated compared to 
surrounding areas and previous points in time. To mitigate these impacts, the BLM employs 
seasonal timing stipulations for drilling and new construction in mule deer crucial winter habitat; 
no surface disturbance is allowed between December 1 and April 30 (BLM 1994). These 
stipulations ensure that there are fewer disturbances from construction and drilling during critical 
winter months, and fewer disturbances from traffic. However, gas-production activities would 
still result in decreased habitat value for mule deer year-round, as vehicular use related to 
operation and maintenance would occur throughout the year.  
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Mule deer in the vicinity of the project area tend to make short and diffuse seasonal migrations 
along topographical and elevational gradients and do not use migration “corridors” as in other 
parts of the western united states. Because of this, impacts on mule deer migration and 
movement patterns largely derive from the habitat fragmentation that would occur from 
implementation of the Proposed Action. This fragmentation could disrupt normal seasonal 
movements because mule deer and other big game species tend to avoid habitat with a high 
concentration of human noise and activity (Sawyer et al. 2006). Where roads and well pads are 
constructed in seasonal movement areas, mule deer may be forced to use less efficient travel 
routes to get to summer and winter habitats, therefore using up important energy stores during 
the spring and fall. Adverse effects of habitat fragmentation are further analyzed in Section 
4.16.1.1.7.  


Though effects to wildlife during the production phase of oil and gas development are generally 
considered less impacting than those during the construction and drilling phase, this may not be 
the case (WGFD 2004). Long-term displacement of wildlife from preferred habitats and 
migration routes has the potential to affect or even eliminate “migration memory” within entire 
cohorts of young animals (WGFD 2004). The degree of mule deer displacement and reduction in 
habitat value would vary depending on the habitat types, vegetative cover, topography, existing 
herd size, winter snow conditions, animal health, traffic levels, and amount of noise and human 
presence. 


Another direct adverse impact of the Proposed Action on mule deer would be vehicle-related 
deer mortalities resulting from an increase in roads and vehicular traffic (project and non-project 
related). Most project-related traffic along well access roads would occur during the daytime and 
at or below project speed limits. Also, much of the project area is composed of relatively flat, 
open terrain. Given these conditions, alert drivers would be able to avoid hitting most deer near 
the roads. Non-project-related traffic, however, may be traveling fast or at night, and may be 
more likely to collide with deer. An increase in the number of miles of roads would likely lead to 
an increase in deer fatalities along those roads. An expanded road network would also allow 
increased access for hunters and other individuals. Increased access for these individuals would 
likely result in greater hunter success (for legal and illegal hunting), and therefore greater deer 
mortality. Increased access would also translate into a greater degree of harassment and noise 
disturbance of mule deer. There are currently approximately 559 miles of roads in BLM-
designated mule deer habitat in the project area. Under the Proposed Action, 325 miles of new 
roads would be built in BLM-designated mule deer habitat (a 58% increase over current 
conditions), compared to 71 miles of new roads in BLM-designated mule deer habitat (a 13% 
increase over current conditions) under the No Action Alternative (see Table 4-143). In the 
project area's UDWR mule deer habitat, there are currently approximately 190 miles of roads. 
Under the Proposed Action, 111 miles of new roads would be built in UDWR mule deer habitat 
(a 58% increase over current conditions), compared to 19 miles of new roads in UDWR mule 
deer habitat (a 10% increase over current conditions) under the No Action Alternative (see Table 
4-144). Under the Proposed Action, traffic volume in the project area is estimated to increase by 
a maximum of 4.9% compared to a maximum increase in traffic volume in the project area of 
1.2% under the No Action Alternative (see Table 4-145). Increases in traffic volume are the 
same for all species and are not repeated in the sections that follow. (See Section 4.5 for 
additional detail on traffic volume.) 
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4.16.1.1.1.2 Elk 
The primary direct impact to elk would be immediate loss of habitat for forage and cover. The 
Proposed Action would remove approximately 7,584 acres (4%) of BLM-designated elk habitat 
in the project area during construction of well pads, new roads, and evaporative facilities (see 
Table 4-141). This is approximately 3.7 times the amount of surface disturbance under the No 
Action Alternative, where 2,055 acres (1%) of surface disturbance would occur in BLM-
designated elk habitat. In UDWR elk habitat, the Proposed Action would impact approximately 
2,911 acres (3% of the total UDWR elk habitat in the project area) during construction of well 
pads, new roads, and evaporative facilities (see Table 4-142). This is more than 4.3 times the 
habitat loss as that under the No Action Alternative, where approximately 675 acres (0.6%) of 
surface disturbance would occur in UDWR elk habitat. The forage production within this 
impacted area would be lost for the life of the project, and would therefore constitute a long-term 
impact.  


Impacts related to displacement and loss of habitat value would be the same for elk as for mule 
deer. Accordingly, seasonal timing stipulations employed by BLM to minimize these impacts are 
the same for mule deer and elk. 


The local elk population summers west of the project area, in the aspen stands of Anthro 
Mountain. It makes an easterly migration into and near the project area for the winter. The best 
winter habitat in the project area is in the northwestern corner, encompassing Wells Draw. 
Adverse impacts could occur in this northwestern corner if the well pad and road layout is such 
that elk movement patterns into the wintering grounds of the project area must be lengthened or 
otherwise changed in order to reach high quality wintering habitat. Due to the spacing of the 
proposed wells, it is unlikely that movement into this area would be completely blocked. 
Adverse effects of habitat fragmentation are further analyzed in Section 4.16.1.1.7, Effects of 
Habitat Fragmentation on Wildlife, of this document.  


Under the Proposed Action, the direct adverse effects of vehicular fatalities and increased traffic 
would be of the same nature as those described for mule deer, above. There are currently 
approximately 559 miles of roads in BLM-designated elk habitat in the project area. Under the 
Proposed Action, 325 miles of new roads would be built in BLM-designated elk habitat (a 58% 
increase over current conditions), compared to 73 miles of new roads in BLM-designated elk 
habitat (a 13% increase over current conditions) under the No Action Alternative (see Table 
4-143). In UDWR elk habitat, there are currently approximately 256 miles of roads. Under the 
Proposed Action, 149 miles of new roads would be built there (a 42% increase over current 
conditions), compared to 27 miles of new roads in UDWR elk habitat (an 11% increase over 
current conditions) under the No Action Alternative (see Table 4-144).  


4.16.1.1.1.3 Pronghorn Antelope  
Under the Proposed Action, construction of well pads, roads, and evaporative facilities would 
directly impact 7,580 acres (see Table 4-141) of BLM-designated pronghorn antelope habitat 
(4% of habitat available in the project area). This is more than 3.5 times the surface disturbance 
than under the No Action Alternative, where 2,174 acres of BLM-designated pronghorn antelope 
habitat would be disturbed (1% of habitat available in the project area). In UDWR pronghorn 
antelope habitat, the Proposed Action would disturb approximately 4,728 acres (5% of the total 
UDWR pronghorn antelope habitat in the project area) during construction of well pads, new 
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roads, and evaporative facilities (see Table 4-142). This is more than 3 times the habitat loss than 
under the No Action Alternative, where approximately 1,472 acres (1.4%) of surface disturbance 
would occur in  pronghorn antelope habitat. No fawning habitat has been identified by the BLM 
or the UDWR pronghorn antelope habitat in the project area, so there would be no direct impacts 
to pronghorn fawning activities. No timing stipulations are in place for any pronghorn habitats 
other than fawning grounds. Impacts related to displacement and loss of habitat value would be 
the same for pronghorn antelope as for deer and elk. Impacts related to the disruption of 
migration pattern would be identical to those described for mule deer. 


The proposed road network would make the area more accessible to both legal and illegal 
hunting, and to both deliberate and unintentional harassment. Increased risk of vehicle collisions 
would also occur due to increased traffic (Table 4-145). There are currently 553 miles of roads in 
BLM-designated pronghorn antelope habitat in the project area. Under the Proposed Action, 
there would be 325 miles of new roads (a 58% increase over current conditions) in BLM-
designated pronghorn antelope habitat, compared to 72 miles of new roads (a 13% increase over 
current conditions) under the No Action Alternative (see Table 4-143). In UDWR pronghorn 
antelope habitat in the project area, there are currently approximately 344 miles of roads. Under 
the Proposed Action, 184 miles of new roads would be added (a 53% increase over current 
conditions), compared to 48 miles of new roads in UDWR pronghorn antelope habitat (a 14% 
increase over current conditions) under the No Action Alternative (see Table 4-144).  


4.16.1.1.1.4 Rocky Mountain Bighorn Sheep 
General impacts related to displacement and loss of habitat value would be the same for Rocky 
Mountain bighorn sheep as for the other big-game species. The BLM has identified 81,123 acres 
of potential year-long habitat for Rocky Mountain bighorn sheep in the southern half of the 
project area. Under the Proposed Action, 3,050 acres (4%) of this habitat would be disrupted by 
well pads and new roads (see Table 4-141). This represents 9 times more surface disturbance 
than would be caused by the No Action Alternative (356 acres, or 0.44% of BLM-designated 
bighorn sheep habitat in the project area). In UDWR bighorn sheep habitat, the Proposed Action 
would impact approximately 1,170 acres (3% of the total UDWR bighorn sheep habitat in the 
project area) during construction of well pads and new roads (see Table 4-142). This is more 
than 6 times the habitat loss than under the No Action Alternative, where approximately 216 
acres (0.6%) of surface disturbance would occur in UDWR bighorn sheep habitat.  


Impacts related to vehicle collisions, legal and illegal hunting, and harassment and disturbance of 
individual animals would be the same for Rocky Mountain bighorn sheep as for the other big-
game species. However, given the small number of bighorn sheep in the region, the likelihood of 
collisions and of adverse effects from increased access would be much lower than for the other 
large ungulates in the project area. There are currently 169 miles of roads in BLM-designated 
bighorn sheep habitat in the project area. Under the Proposed Action, there would be 162 miles 
of new roads (a 96% increase over current conditions) compared to 17 miles of new roads (a 
10% increase over current conditions) in BLM-designated bighorn sheep habitat under the No 
Action Alternative (see Table 4-143). In the project area's UDWR bighorn sheep habitat, there 
are currently approximately 82 miles of roads. Under the Proposed Action, 53 miles of new 
roads would be built (a 65% increase over current conditions), compared to 8 miles of new roads 
in UDWR bighorn sheep habitat (a 10% increase over current conditions) under the No Action 
Alternative (see Table 4-144).  
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4.16.1.1.2 MOUNTAIN LION (COUGAR) 


Under the Proposed Action, impacts to mountain lions would include direct habitat conversion to 
well pads, roads, and evaporative facilities; a reduction in prey availability (as prey such as mule 
deer move away from roads and other development and into lower-value habitats with lower 
carrying capacities); and a possible increase in harassment as human development encroaches on 
mountain lion habitat and encounters between humans and lions increase. 


This analysis assumes that the local mountain lion population is closely associated with the 
migratory mule deer herd. It also assumes that the lion population is currently stable. Because of 
the association between mountain lions and mule deer, changes to the deer herd would result in 
corresponding changes to the mountain lion population. Deer displacement from preferred 
habitats may improve short-term lion predation success on mule deer due to increased deer 
densities and increased stress levels of the deer as they move into more unfamiliar territory. 
However, deer populations would potentially decrease over time as deer are directly and 
indirectly influenced by habitat removal (with conversion to gas extraction infrastructure) and 
habitat value reduction (in buffers around roads and well pads). This, in turn, could lead to a 
subsequent long-term decrease in the lion population. 


Assuming lions use the same preferred habitats as mule deer, lions would experience the direct 
loss of approximately 7,582 acres (4%) of BLM-designated habitat to well pads, roads, and 
evaporative facilities under the Proposed Action (see Table 4-141). As with mule deer, this is 
approximately 3.7 times the habitat loss as under the No Action Alternative, where 2,054 acres 
(1%) of BLM-designated habitat in the project area would be removed. In UDWR habitat, the 
Proposed Action would remove approximately 2,224 acres (3% of the project area's total UDWR 
habitat) during construction of well pads, new roads, and evaporative facilities (see Table 4-143). 
This is more than 4.6 times the habitat loss as that under the No Action Alternative, where 
approximately 476 acres (0.6%) of surface disturbance would occur in UDWR habitat. Though 
lions would follow their prey to new habitats, the loss of this land would constitute a loss of 
cover for resting and camouflage, and would increase densities of lions in less-preferred habitats. 
This increased density (as with big-game species) would likely lead to increased stress levels, 
decreased health, and a long-term decrease in reproductive success in the local lion population. 


The effects of an expanded road network would be the same for mountain lions as for mule deer, 
because they are assumed to share the same habitat. However, the potential for individual 
fatalities of mountain lions due to vehicular collisions would increase only slightly with a greater 
number of roads, because mountain lion road kills are currently infrequent in the project area. 


4.16.1.1.3 UPLAND GAME 


Under the Proposed Action, impacts to upland game would include loss of habitat (7,584 acres, 
or 4%, of the 206,826 acres of existing habitat in the project area) and potentially increased 
hunting pressure due to the expanded road network (325 miles, or a 58% increase over current 
conditions) (see Table 4-140). Loss of habitat would be approximately 3.7 times greater under 
the Proposed Action than under the No Action Alternative, where 2,055 acres (1%) of habitat 
would be lost (see Table 4-140). Mourning doves and chukars would be impacted directly by 
habitat loss and construction-related mortality if construction activities occur during the nesting 
season.  







Gasco Final EIS Chapter 4. Environmental Consequences  
4.16 Wildlife 


 


4-381 


There are currently 560 miles of roads in the project area allowing access for hunting upland game. 
The expanded road network would be more than 5 times greater under the Proposed Action (325 
miles of new roads, a 58% increase over current conditions) than under the No Action Alternative 
(72 miles of new roads, a 13% increase over current conditions) (see Table 4-140). 


Impacts to greater sage-grouse are discussed in Section 4.12, Special Status Species. 


4.16.1.1.4 REPTILES, AMPHIBIANS, AND OTHER NON-GAME SPECIES 


Under the Proposed Action, impacts to reptiles and other non-game species would be the same as 
impacts to upland game (see Section 4.16.1.1.3). Most of these animals have relatively small 
home ranges, so their populations would not be fragmented by the construction of a network of 
new roads as effectively as populations of large mammals. In addition, many of these animals 
have relatively high reproductive rates, and any losses from construction fatalities would quickly 
be replaced. The removal of shrub-dominated habitat for natural gas infrastructure would 
potentially make some small mammals, such as jackrabbits and ground squirrels, more 
susceptible to predation by raptors. Overall, small mammal species would experience minimal 
long-term reduction in numbers. 


Amphibians would be impacted during construction and operation under the Proposed Action 
because they rely heavily on wetlands/riparian areas and open-water habitats, particularly those 
with cattails and other aquatic vegetation. Approximately 11 acres of riparian area would be 
impacted under the Proposed Action. Under the No Action Alternative, no direct impacts to 
wetlands/riparian areas would occur. Applicant-committed measures to control sedimentation 
would minimize potential indirect water-quality impacts under any alternative that could 
adversely impact amphibians. (See Section 4.15, Water Resources, for a discussion of direct and 
indirect effects on water resources.) 


4.16.1.1.5 AQUATIC SPECIES 


Natural gas development in the project area could result in impacts to aquatic species in 
perennial waterways (the Green River, Pariette Draw, and Nine Mile Creek) in and near the 
project area. Ephemeral/intermittent waterways are not discussed because they generally do not 
provide habitat for aquatic species. Potential impacts to aquatic species in perennial waterways 
could result from increases in sedimentation, turbidity, and salinity and selenium concentrations. 
Spills of natural-gas condensate and surface-water depletions of the Green River are other 
potential adverse effects. 


Sedimentation and turbidity could adversely impact aquatic species by filling inter-gravel spaces 
and pool habitats, thereby reducing available aquatic habitat, including spawning habitat, rearing 
habitat, and macroinvertebrate production (a fishery's primary food supply; BLM 1999b). 
Salinity and selenium concentrations that exceed the tolerance thresholds of aquatic species can 
result in mortality of species, and inhibition of growth, reproduction, and migration (Novotny 
and Olem 1994). Natural-gas condensate (as described in Section 4.15, Water Resources) is toxic 
to aquatic life in concentrations exceeding 7.4 milligrams per liter (mg/L). A spill of natural-gas 
condensate resulting in concentrations greater than 7.4 mg/L in the Green River would result in 
localized (in the vicinity of the spill) mortality of fish and other aquatic life (BLM 2005b). 
Finally, depletions of surface water in the Green River could lead to habitat loss and degradation 
for aquatic species (BLM 2006a). 
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Impacts to aquatic species would be the same under all alternatives, but would vary in magnitude 
between alternatives. (All potential impacts to aquatic species, as described above, are discussed 
in detail for each alternative in Section 4.15, Water Resources, and are therefore not addressed 
again in this section.) 


A discussion of potential impacts to special status aquatic species from the Proposed Action is in 
Section 4.12, Special Status Species. 


4.16.1.1.6 EFFECTS OF EVAPORATIVE FACILITIES ON WILDLIFE 


Evaporative facilities for produced groundwater can pose a unique risk to wildlife in the absence 
of mitigation measures such as removal of oil from the water's surface, or properly installed 
wildlife deterrents. Evaporative facilities, which contain high levels of salts, resemble available 
water sources and are therefore attractive to wildlife (USFWS 2000; USFWS 2007b). Wildlife 
can become trapped in mud and drown, or easily become prey to predatory species, ingest toxic 
quantities of salts by drinking directly from evaporative ponds, or ingesting while cleaning 
themselves (USFWS 2000; USFWS 2007b). Gas production chemicals, such as corrosion 
inhibitors and surfactants, can also be found in produced water in evaporative facilities, and can 
pose similar threats (USFWS 2007b). 


All evaporative facilities, regardless of alternative, would be constructed and operated to meet all 
stipulations outlined in BLM Onshore Order Number Seven. These stipulations include the 
construction of fencing to exclude wildlife; the minimization of oil on the free water surface 
(through headworks and tanks to separate oil, absorbent booms at evaporative pond inlets, etc.); 
the installation and operation of a leak-detection system; and prevention of surface water ingress 
or discharges to surface waters. Additionally, as stated in Section 2.2.4 (Water Supply and 
Disposal) Gasco would use deterrent measures such as gas-operated exploders, electronically 
produced bird distress calls, and visual deterrents such as scarecrows, flagging, lights, and 
balloons to reduce the amount of wildlife use at the pond.  


Perimeter fencing would serve to exclude large wildlife, such as big game and many non-
game species, from accessing the ponds, thereby minimizing impacts to those species.  
However, volant wildlife such as birds and bats could access the ponds by flying over the 
fence. Although the deterrents described above would serve to reduce pond use by these 
species, the efficacy of each of these deterrent systems varies. All instances of wildlife 
mortality would be reported to the BLM in order to assess the actual effectiveness of the 
deterrents. If it is determined that local populations have become habituated to the deterrents 
or they have become otherwise ineffective additional deterrent or exclusion measures (e.g., 
netting) may be required. Effects of evaporation facilities on bird and bat species as well as 
deterrent effectiveness are discussed below. 


4.16.1.1.6.1 Effects on Birds  
The MBTA prohibits any “take” of migratory birds. The definition of take includes the killing, 
possessing, or collecting of migratory birds. Most birds found in the Uinta Basin are listed as 
migratory birds with the exception of English sparrows, European starlings, rock doves (common 
pigeons), and birds commonly referred to as upland game birds such as pheasants, chukars, and 
grouse. All migratory birds killed as a result of contact with toxic or hazardous materials 
constitute violations of the MBTA.  
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Birds, including hawks, owls, waterfowl, and songbirds, can be attracted to wastewater 
evaporation ponds because they resemble natural water bodies. The ingestion of high 
concentrations of salts in these ponds (hypersaline water) can cause mortality from salt toxicosis 
(sodium toxicity; Windingstad et al. 1987). Ingestion of toxic water can also induce negative 
chronic health effects on aquatic birds. Additionally, sodium intoxication can cause neurological 
impairment resulting in the bird's inability to hold its head upright and ultimately causing it to 
drown (Meteyer et al. 1997).  


Externally, corrosion inhibitors, surfactants, and sodium in the hypersaline water can crystalize 
on bird feathers thereby destroying the feathers' heat regulation and buoyancy functions. When a 
bird comes into contact with water containing these toxins the surface tension of the natural oils 
on the bird's feathers is reduced. This allows water to penetrate through the feathers and onto the 
skin, and subjects the bird to hypothermia (Lustick 1976). The loss of natural oils as well as salt 
crystallization build-up on the feathers destroys the buoyant properties of feathers and causes the 
bird to drown.  


Gas-operated exploders have proven relatively effective as an avian deterrent (Read 1999; 
Ronconi and St. Clair 2006). However, the effectiveness depends on a variety of factors, 
including the targeted species, numbers of birds present, availability of alternative sites for 
repelled birds, density of exploders, interval between explosions, and wind conditions (Marsh et 
al. 1991). It has been shown that individuals can become habituated to the explosions over time 
(Bomford and O’Brien 1990). Electronically produced distress calls and visual deterrents tend to 
have effectual results initially, but birds are often habituated to these deterrents, potentially 
rendering them ineffective (Belant et al. 1998; Esmoil and Anderson 1995; James et al. 1999; 
Marsh et al. 1991). 


4.16.1.1.6.2 Effects on Bats 
Most temperate climate bat species must drink water (Neuweiler 2000; O'Farrell et al. 1971). 
Bats drink while flying by skimming over water and dipping either their face or tongue into the 
water’s surface (Adams and Simmons 2002). The proximity of water is important to most 
species, primarily for drinking, but also because moist habitats typically support higher insect 
concentrations and North American bat species are primarily insectivores (Fukui et al. 2006; 
Jackrel and Matlack 2010). Because bats locate water sources through echolocation, they could 
be attracted to an evaporation pond because it resembles a natural water source.  


Although the exact effects on bats of the ingestion of high doses of salt, surfactant, and other 
chemicals with the potential to be found in the evaporation pond are unknown, it is likely that 
internal effects similar to those described for birds could occur. Additionally, because bats eat 
aquatic insects that may emerge from the ponds they are also susceptible to bioaccumulation of 
certain toxins (Brix et al. 2000; Peterson and Nebeker 1992). As described in Section 2.9.2 
(Wells for Subsurface Water Disposal), the water in the evaporation ponds will likely be of poor 
quality because of high TDS and a high concentration of salt. Studies documenting aquatic 
invertebrate diversity have found that species diversity is generally low in hypersaline 
evaporation ponds. However a few insect species that may be palatable to bats could emerge 
from briny ponds, such as brine flies (Ephydra gracilis) and some species of midges 
(Chronomidae) (Euliss and Jarvis 1991; Herbst 2006; Tanner et al. 1999). The extent of impacts 
to bats from bioaccumulation of toxins through the ingestion of aquatic insects would hinge on 
the amount and diversity of insects able to emerge from the ponds. 
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The deterrents systems that would be installed at the evaporation pond site would likely have low 
effectiveness for bat species. Because bats are nocturnal, visual deterrents such as flagging, 
scarecrows, and balloons would be ineffective. The efficacy of many auditory deterrents, such as 
gas-operated exploders, has not been studied on bats. 


4.16.1.1.6.3 Risk Assessment 
Through the installation of deterrents, potential impacts as described above would be minimized 
to birds, but would likely still impact the health of local bat populations. Assuming that greater 
surface area of evaporative facilities leads to greater risk of contact with water in evaporative 
ponds, it is possible to assess the risk of the direct adverse long-term effects on wildlife under 
each alternative. Under the Proposed Action, approximately 143 acres of evaporative facilities 
would be built in the northeastern portion of the project area. This is approximately 2.5 times the 
area devoted to evaporative facilities under the No Action Alternative, where 57 acres of 
evaporative facilities would be built (see Table 4-140). 


4.16.1.1.7 EFFECTS OF HABITAT FRAGMENTATION ON WILDLIFE 


In addition to directly disturbing wildlife habitat, roads associated with undisturbed habitat 
adjacent to areas fragmented by natural gas development, would degrade that habitat's value to 
wildlife and cause animal displacement. The degree of animal displacement and reduction in 
habitat value would vary depending on the species, habitat types, vegetative cover, topography, 
existing population size, winter snow conditions, animal health, traffic levels, and the amount of 
noise and frequency of human presence. Habitat fragmentation may be less obvious than direct 
impacts such as vehicle collisions with wildlife or vegetation removal, but often carries 
considerable consequences for long-term population and reproductive success. Large expanses of 
habitat may be necessary to meet the minimum requirements of the largest, most widely roaming 
species, such as top-level carnivores and large migrating herd animals. 


Many variables that contribute to the severity of the impacts to wildlife are difficult to predict. 
Such variables include vehicle use per hour and day, vehicle speed, noise per vehicle, frequency 
of drivers exiting their vehicles, etc. Unless otherwise stated, for purposes of this analysis it is 
assumed that all roads (existing and proposed) in the project area would have equal impact on 
wildlife species. 


The impacts of habitat fragmentation from natural gas development in the project area were 
analyzed for deer, elk, and bighorn sheep. These were selected for analysis because they are 
high-interest species; there are peer-reviewed studies available that provide fragmentation 
thresholds to assess impacts to the species; and GIS data were available to support analyses. 
Additionally, these species are representative of key habitat types in the project area and 
therefore provide a comparative analysis of fragmentation impacts that would be applicable for 
other species in the project area as well. 


4.16.1.1.7.1 General Methodology 
GIS models were created to analyze the degree of habitat fragmentation under each alternative 
for BLM-designated and UDWR habitat. Models were based on the BLM's best available GIS 
data for existing roads in the project area. For mule deer, elk, and bighorn sheep, the models used 
both (separately) BLM-designated and UDWR habitat acreages for each species. Individual well 
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pads were considered as endpoints for (and therefore part of) proposed roads. Pipelines were 
assumed to have minimal effect on fragmentation, because more than 99% of proposed pipelines 
(under all alternatives) run along roads and are therefore accounted for by analyzing road effects. 


The distribution of new roads was determined through the alternatives development process. 
Existing roads would be used under each alternative and therefore the habitat fragmentation 
analysis considered the effects, on each wildlife species examined, of existing roads along with 
proposed new roads in the project area. Model runs involved habitat fragmentation calculations 
where habitat coverages were combined with well and road distribution coverages to determine 
fragment acreages by alternative and species. 


4.16.1.1.7.2 Analysis of Habitat Fragmentation Impacts to Wildlife 
Mule Deer 


Sawyer et al. (2006) found that mule deer preferentially use habitat where road densities are 
≤0.16 kilometers per square kilometer (km/km2) in a natural gas field in western Wyoming. 
Accordingly, for the purposes of this analysis, all habitats where road density would exceed 0.16 
km/km2 were considered unfavorable. 


Taking into account only existing roads, 145,939 acres (71%) of BLM-designated and 49,858 acres 
(62%) of UDWR mule deer habitat in the project area are currently unfavorable due to habitat 
fragmentation. Under the Proposed Action, approximately 87% (178,806 acres) of the BLM-
designated habitat and 81% (65,312 acres) of the UDWR mule deer habitat in the project area 
would be unfavorable to mule deer due to existing and proposed roads (a 23% increase in habitat 
fragmentation in BLM-designated habitat, and a 31% increase in habitat fragmentation in UDWR 
habitat over current conditions). By comparison, 76% (156,910 acres) of BLM-designated habitat 
and 67% (53,829 acres) of UDWR mule deer habitat in the project area would be unfavorable to 
mule deer due to existing and proposed roads (a 7% increase in habitat fragmentation in BLM-
designated habitat, and an 8% increase in habitat fragmentation in UDWR habitat over current 
conditions) under the No Action Alternative (Table 4-146 and Table 4-147). 


Table 4-146. Acres and Percentage of BLM-designated Mule Deer Habitat in the Project 


Area Unfavorable Due to Habitat Fragmentation 


 Existing 
Conditions 


Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No 
Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Mule deer habitat 
unfavorable (acres) 


145,939 178,806 173,079 199,636 156,910 164,795 174,372 


Mule deer habitat 
unfavorable (%) 


71% 87% 84% 97% 76% 80% 84% 


Total miles of roads 
(existing and 
proposed new road 
miles) 


560 885 833 1,097 631 666 757 
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Table 4-147. Acres and Percentage of  UDWR Mule Deer Habitat in the Project Area 


Unfavorable Due to Habitat Fragmentation 


 Existing 
Conditions 


Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No 
Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Mule deer habitat 
unfavorable 
(acres) 


49,858 65,312 62,011 75,393 53,829 57,208 64,148 


Mule deer habitat 
unfavorable (%) 


62% 81% 77% 93% 67% 71% 79% 


Total miles of 
roads (existing and 
proposed new 
road miles) 


190 301 280 393 209 223 271 


 


Mule deer avoidance of this fragmented habitat would be more likely where habitat 
fragmentation occurs in more open habitats such as sagebrush, and less likely in denser cover, 
such as pinyon-juniper woodlands. Topography near the roads would also influence avoidance 
levels, an example of which would be providing cover from a road where construction occurs 
along a hillside (Forman et al. 2003). 


Elk 


Lyon (1983) found that elk preferentially use habitat where road densities are ≤ 0.62 km/km2. 
Accordingly, for the purposes of this analysis, all habitat where road density would exceed 0.62 
km/km2 was considered unfavorable. 


Taking into account only existing roads, 124,188 acres (60%) of BLM-designated and 58,882 acres 
(53%) of UDWR elk habitat in the project area are currently unfavorable due to habitat 
fragmentation. Under the Proposed Action, approximately 78% (161,570 acres) of BLM-designated 
and 73% (81,078 acres) of UDWR elk habitat in the project area would be unfavorable to elk due to 
existing and proposed roads (a 30% increase in habitat fragmentation in BLM-designated habitat a 
38% increase in habitat fragmentation in UDWR habitat over current conditions). Under the No 
Action alternative, 66% (135,678 acres) of BLM-designated and 57% (63,585 acres) of UDWR elk 
habitat would be unfavorable (a 10% increase in habitat fragmentation in BLM-designated habitat, 
and an 8% increase in habitat fragmentation in UDWR habitat over current conditions) to elk due to 
existing and proposed roads (Table 4-148 and Table 4-149). 
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Table 4-148. Acres and Percentage of BLM-designated Elk Habitat in the Project Area 


Unfavorable Due to Habitat Fragmentation 


 Existing 
Conditions 


Alternative 
A 


(Proposed 
Action) 


Alternative 
B  


(Reduced) 


Alternative 
C  


(Full) 


Alternative 
D  


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F (Agency 
Preferred) 


Elk habitat 
unfavorable (acres) 


124,188 161,570 154,350 192,880 135,678 141,413 154,120 


Elk habitat 
unfavorable (%) 


60% 78% 75% 93% 66% 68% 75% 


Total miles of roads 
(existing and 
proposed new road 
miles) 


560 885 835 1,096 633 666 757 


 


 


Table 4-149. Acres and Percentage of  UDWR Elk Habitat in the Project Area Unfavorable 


Due to Habitat Fragmentation 


 Existing 
Conditions 


Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternativ 
F 


(Agency 
Preferred) 


Elk habitat 
unfavorable (acres) 


58,882 81,078 78,662 104,076 63,585 69,168 77,473 


Elk habitat 
unfavorable (%) 


53% 73% 71% 93% 57% 62% 70% 


Total miles of roads 
(existing and 
proposed new road 
miles) 


256 405 387 558 282 308 112 


 


As with mule deer, elk avoidance would be more likely in fragmented open habitat such as 
sagebrush, and less likely in denser cover such as pinyon-juniper woodlands. Topography near 
the roads would also influence avoidance levels, an example of which would be providing cover 
from a road where construction occurs along a hillside (Forman et al. 2003). 


Bighorn Sheep 


Singer et al. (2001) found that bighorn sheep released into habitat patches of at least 158.7 km2 ± 
60.3 km2 colonized an average of one neighboring patch, while bighorn sheep released in smaller 
patches did not colonize neighboring areas and eventually left the area. Patch colonization is a 
necessary precursor to reproduction and population maintenance. Bighorn sheep are more 
sensitive to encroachment and habitat fragmentation than are other ungulates in the project area 
(Singer et al. 2001). Accordingly, this analysis assumed that patch sizes smaller than 159 km2 
were generally unsuitably fragmented, and therefore unfavorable for bighorn sheep. 
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Taking into account only existing roads, 81,123 acres (100%) of BLM-designated and 38,973 
acres (100%) of UDWR bighorn sheep habitat in the project area are currently unfavorable 
due to habitat fragmentation. Under the Proposed Action, all BLM-designated and UDWR 
bighorn sheep habitat would remain unsuitably fragmented as there would be no habitat 
patch sizes greater than 159 km2 (Table 4-150 and Table 4-151). There would be an 
additional 162 miles of new roads (331 total miles of roads) in BLM-designated habitat (see 
Table 4-143) and 53 miles of new roads (135 total miles of roads) in UDWR habitat (see 
Table 4-144). The No Action Alternative would result in the fewest miles of new roads (17 
miles in BLM-designated and 8 miles in UDWR bighorn sheep habitat; see Table 4-143 and 
Table 4-144), and would therefore provide the greatest amount of potentially suitable 
bighorn sheep habitat, even though no habitat patch sizes greater than 159 km2 would occur 
(see Table 4-150 and Table 4-151). 


Table 4-150. Acres of BLM-designated Rocky Mountain Bighorn Sheep Habitat in Patches 


<159 km
2
,
 
Percent Habitat Unfavorable, and Total Miles of Roads in BLM-designated 


Habitat 


 Existing 
Conditions 


Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Habitat in patches 
<159 km2 (acres) 


81,123 81,123 81,123 81,123 81,123 81,123 80,162 


Habitat unfavorable 
(%) 


100% 100% 100% 100% 100% 100% 100% 


Total miles of roads 
(existing and 
proposed new road 
miles) 


169 331 270 388 186 205 270 


 


Table 4-151. Acres of UDWR Rocky Mountain Bighorn Sheep Habitat in Patches <159 km
2 


and Percent Habitat Unfavorable 


 Existing 
Conditions 


Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Habitat in patches 
<159 km2 (acres) 


38,973 38,973 38,973 38,973 38,973 38,973 38,559 


Habitat unfavorable 
(%) 


100% 100% 100% 100% 100% 100% 100% 


Total miles of roads 
(existing and 
proposed new road 
miles) 


82 135 118 186 90 93 116 


       







Gasco Final EIS Chapter 4. Environmental Consequences  
4.16 Wildlife 


 


4-389 


4.16.1.2 ALTERNATIVE B: REDUCED DEVELOPMENT 
Under Alternative B, 1,114 new natural gas wells would be drilled, requiring approximately 274 
miles of new roads and 393 miles of new pipelines. Approximately 135 acres of evaporative 
facilities for produced groundwater would also be required. Total acres of disturbance under 
Alternative B would be approximately 5,685. New natural gas wells under Alternative B 
represent a threefold increase in the project area compared to the No Action Alternative. Acres of 
evaporative facilities and total acres of disturbance would be nearly 2.5 times greater under 
Alternative B than under the No Action Alternative. Finally, there would be approximately 4 
times more miles of new roads, and just below 1.5 times more miles of new pipeline, under 
Alternative B than under the No Action Alternative (see Table 4-140). 


4.16.1.2.1 BIG GAME 


4.16.1.2.1.1 Mule Deer 
Approximately 5,685 acres of BLM-designated mule deer habitat would be lost due to natural 
gas development under Alternative B. This represents approximately 3% of the BLM-designated 
mule deer habitat in the project area. Acres of disturbance in BLM-designated mule deer habitat 
would be approximately 3 times greater under Alternative B than under the No Action 
Alternative, where acres of disturbance would be approximately 2,054 (see Table 4-141). In  
UDWR mule deer habitat, Alternative B would disturb approximately 1,583 acres (2% of the 
total UDWR mule deer habitat in the project area) during construction of well pads, new roads, 
and evaporative facilities (see Table 4-142). This is more than 3 times the habitat loss than under 
the No Action Alternative, where approximately 476 acres (0.6%) of surface disturbance would 
occur in UDWR mule deer habitat.  


There would be 273 miles of new roads in BLM-designated mule deer habitat under Alternative 
B, approximately 4 times greater than under the No Action Alternative (see Table 4-143) and 
approximately 49% more than current conditions. In UDWR mule deer habitat, there would be 
90 miles of new roads under Alternative B, nearly 5 times more than under the No Action 
Alternative (see Table 4-144) and approximately 47% more than current conditions. Under 
Alternative B, traffic volume in the project area is expected to increase by a maximum of 4.8%, 
compared to a maximum increase of 1.2% under the No Action Alternative (see Table 4-145). 
This estimated increase in traffic volume is the same for all big game and other species, and is 
not repeated in the sections below. (See Section 4.5 for additional detail on traffic volume.) 


4.16.1.2.1.2 Elk 
Under Alternative B, 5,685 acres of BLM-designated elk habitat would be disrupted by well 
pads, roads, and evaporative facilities. This represents approximately 3% of the total BLM-
designated elk habitat in the project area. Acres of disturbance in BLM-designated elk habitat 
would be approximately 3 times greater under Alternative B than under the No Action 
Alternative, where disturbance would impact approximately 2,055 acres (see Table 4-141). In  
UDWR elk habitat, Alternative B would remove approximately 2,292 acres (2% of the total 
UDWR elk habitat in the project area) during construction of well pads, new roads, and 
evaporative facilities (see Table 4-142). This is more than 3 times more habitat loss than under 
the No Action Alternative, where approximately 675 acres (0.6%) of surface disturbance would 
occur in UDWR elk habitat. 
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There would be 273 miles of new roads in BLM-designated elk habitat under Alternative B, 
approximately 4 times more than under the No Action Alternative (see Table 4-143) and 
approximately 49% more than current conditions. In UDWR elk habitat, there would be 131 
miles of new roads under Alternative B, approximately 5 times greater than under the No Action 
Alternative (see Table 4-144) and approximately 51% more than current conditions. 


4.16.1.2.1.3 Pronghorn Antelope 
Approximately 5,681 acres of BLM-designated pronghorn antelope habitat would be converted 
to well pads, roads, and evaporative facilities under Alternative B. This represents approximately 
3% of the total BLM-designated pronghorn antelope habitat in the project area. Acres of 
disturbance in BLM-designated pronghorn antelope habitat would be approximately 3 times 
greater under Alternative B than under the No Action Alternative, where acres of disturbance 
would be approximately 2,055 (see Table 4-141). In UDWR pronghorn antelope habitat, 
Alternative B would remove approximately 3,513 acres (3.3% of the total UDWR pronghorn 
antelope habitat in the project area) during construction of well pads, new roads, and evaporative 
facilities (see Table 4-142). This is more than twice the habitat loss of the No Action Alternative, 
where approximately 1,472 acres (1.4%) of surface disturbance would occur in UDWR 
pronghorn antelope habitat. 


There would be 273 miles of new roads in BLM-designated pronghorn antelope habitat under 
Alternative B, approximately 4 times more than under the No Action Alternative (see Table 
4-143) and approximately 49% more than current conditions. In UDWR pronghorn antelope 
habitat, there would be 153 miles of new roads under Alternative B, approximately 3 times more 
than under the No Action Alternative (see Table 4-144) and approximately 44% more than 
current conditions. 


4.16.1.2.1.4 Rocky Mountain Bighorn Sheep  
Under Alternative B, 1,780 acres of BLM-designated bighorn sheep habitat would be disturbed 
by well pads and roads. This represents approximately 2% of bighorn sheep habitat in the project 
area. Acres of disturbance in BLM-designated bighorn sheep habitat would be 5 times greater 
under Alternative B than under the No Action Alternative, where acres of disturbance would be 
approximately 356 (see Table 4-141). In UDWR bighorn sheep habitat, Alternative B would 
remove approximately 688 acres (1.8% of the total UDWR bighorn sheep habitat in the project 
area) during construction of well pads and new roads (see Table 4-142). This is more than 3 
times more habitat loss than under the No Action Alternative, where approximately 216 acres 
(0.6%) of surface disturbance would occur in UDWR bighorn sheep habitat. 


There would be 101 miles of new roads in BLM-designated bighorn sheep habitat under 
Alternative B, nearly 6 times more than under the No Action Alternative (see Table 4-143) and 
60% more than current conditions. In UDWR  bighorn sheep habitat, there would be 36 miles of 
new roads under Alternative B, approximately 4.5 times greater than under the No Action 
Alternative (see Table 4-144) and approximately 44% more than current conditions. 
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4.16.1.2.2 MOUNTAIN LION (COUGAR) 


Assuming that the local mountain lion population is closely associated with the migratory mule 
deer herd, and that the lion population is currently stable, the magnitude of impacts to mountain 
lions under Alternative B would be the same as the magnitude of impacts to mule deer as described 
above. 


4.16.1.2.3 UPLAND GAME 


Under Alternative B, upland game would incur direct long-term adverse impacts from the loss of 
5,685 acres (2.7%) of habitat and from disturbances associated with 274 miles (a 49% increase 
over current conditions) of new roads. Impacts would be greater under Alternative B than under 
the No Action Alternative, because approximately 3 times more habitat loss and 4 times more 
miles of new roads would be created under Alternative B than under the No Action Alternative 
(see Table 4-140). 


4.16.1.2.4 REPTILES, AMPHIBIANS, AND OTHER NON-GAME SPECIES 


Under the Alternative B, impacts to reptiles and other non-game species would be the same as 
impacts to upland game (see Section 4.16.1.2.3). 


No disturbance would occur in wetland/riparian areas under Alternative B, so there would be no 
direct impacts to amphibians. This is the same as under the No Action Alternative. Indirect impacts 
to amphibians under Alternative B would be similar to the Proposed Action. Indirect impacts to 
amphibians would be greater under Alternative B than under the No Action Alternative, because 
greater disturbance would occur under Alternative B. (See Section 4.15, Water Resources, for a 
discussion of direct and indirect effects on water resources.) 


4.16.1.2.5 EFFECTS OF EVAPORATIVE FACILITIES ON WILDLIFE 


Under Alternative B, 135 acres of evaporative facilities would be constructed. This is nearly 2.5 
times more surface area for evaporative facilities than under the No Action Alternative. As 
described under the Proposed Action, effects on wildlife would be minimized due to compliance 
with BLM Onshore Order #7, the use of deterrents, and monitoring (see Table 4-140). 


4.16.1.2.6 EFFECTS OF HABITAT FRAGMENTATION ON WILDLIFE 


4.16.1.2.6.1 Mule Deer 
Approximately 173,079 acres (84%) of BLM-designated mule deer habitat in the project area 
would be unfavorable to mule deer due to existing and proposed roads under Alternative B. This is 
approximately 10% more unfavorable BLM-designated mule deer habitat than under the No 
Action Alternative (see Table 4-146), and 18% more than under current conditions. Approximately 
62,011 acres (77%) of UDWR mule deer habitat in the project area would be unfavorable to mule 
deer due to existing and proposed roads under Alternative B. This is approximately 15% more 
unfavorable UDWR mule deer habitat than under the No Action Alternative, and 24% more than 
under current conditions (see Table 4-147). 
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4.16.1.2.6.2 Elk 
Under Alternative B, approximately 154,350 acres (75%) of BLM-designated elk habitat in the 
project area would be unfavorable to elk due to existing and proposed roads. This is approximately 
14% more unfavorable BLM-designated elk habitat than under the No Action Alternative (see 
Table 4-148), and 25% more than under current conditions. Approximately 78,662 acres (71%) of 
UDWR elk habitat in the project area would be unfavorable to elk due to existing and proposed 
roads under Alternative B. This is approximately 24% more unfavorable UDWR elk habitat than 
under the No Action Alternative, and 34% more than under current conditions (see Table 4-149). 


4.16.1.2.6.3 Bighorn Sheep 
Under current conditions, 100% of the BLM-designated and UDWR bighorn sheep habitat in the 
project area is unsuitably fragmented due to existing roads (see Table 4-150 and Table 4-151). 
Under Alternative B, all of the BLM-designated and UDWR bighorn sheep habitat would continue 
to be unsuitably fragmented as there would be no habitat patch sizes greater than 159 km2. No 
habitat patch sizes greater than 159 km2 would occur under the No Action Alternative either. 
However, the No Action Alternative would result in nearly 6 times fewer miles of new roads (17 
miles of new roads under the No Action Alternative) in BLM-designated bighorn sheep habitat 
than under Alternative B (101 miles of new roads under Alternative B) (see Table 4-143). 
Likewise, in UDWR bighorn sheep habitat the No Action Alternative would result in 4.5 times 
fewer miles of new roads (8 miles of new roads under the No Action Alternative) than under 
Alternative B (36 miles of new roads under Alternative B) (see Table 4-144).  


4.16.1.3 ALTERNATIVE C: FULL DEVELOPMENT 
Under Alternative C, 1,887 new natural gas wells would be drilled. This level of new well 
development would require approximately 526 miles of new roads, 861 miles of new pipelines, 
and 271 acres of evaporative facilities for produced groundwater. Total acres of disturbance 
under Alternative C would be approximately 9,982. The number of new wells under 
Alternative C would be more than 5 times more than under the No Action Alternative. New 
well development under Alternative C would result in more than 7 times the miles of new 
roads, approximately 3 times more miles of new pipelines, approximately 5 times more acres 
of evaporative facilities, and approximately 5 times more total surface disturbance than under 
the No Action Alternative (see Table 4-140). 


4.16.1.3.1 BIG GAME 


4.16.1.3.1.1 Mule Deer 
Approximately 9,977 acres of BLM-designated mule deer habitat would be lost due to natural 
gas development under Alternative C. This represents approximately 5% of the BLM-
designated mule deer habitat in the project area. Acres of disturbance in BLM-designated mule 
deer habitat would be approximately 5 times greater under Alternative C than under the No 
Action Alternative, where acres of disturbance would be approximately 2,054 (see Table 
4-141). In  UDWR mule deer habitat, Alternative C would remove approximately 3,168 acres 
(4% of the total UDWR mule deer habitat in the project area) during construction of well pads, 
new roads, and evaporative facilities (see Table 4-142). This is more than 6.5 times the habitat 
loss than under the No Action Alternative, where approximately 476 acres (0.6%) of surface 
disturbance would occur in UDWR mule deer habitat. 
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There would be 537 miles of new roads in BLM-designated mule deer habitat under 
Alternative C, approximately 8 times more than under the No Action Alternative (see Table 
4-143) and 96% more than under current conditions. In UDWR mule deer habitat, there would 
be 203 miles of new roads under Alternative C, approximately 10.5 times greater than under 
the No Action Alternative (see Table 4-144) and approximately double current conditions. 
Under Alternative C traffic volume in the project area is expected to increase by a maximum of 
6.2%, compared to a maximum increase of 1.2% under the No Action Alternative (see Table 
4-145). This estimated increase in traffic volume is the same for all big game and other species 
and is not repeated in the sections below. (See Section 4.5 for additional detail on traffic 
volume.) 


4.16.1.3.1.2 Elk 
Under Alternative C, 9,979 acres of BLM-designated elk habitat would be impacted by well 
pads, roads, and evaporative facilities. This represents approximately 5% of the total BLM-
designated elk habitat in the project area. Acres of disturbance in BLM-designated elk habitat 
would be approximately 5 times greater under Alternative C than under the No Action 
Alternative, where acres of disturbance would be approximately 2,055 (see Table 4-141). In 
UDWR elk habitat, Alternative C would remove approximately 4,861 acres (4.4% of the total 
UDWR elk habitat in the project area) during construction of well pads, new roads, and 
evaporative facilities (see Table 4-142). This is more than 7 times the habitat loss than under the 
No Action Alternative, where approximately 675 acres (0.6%) of surface disturbance would 
occur. 


There would be 536 miles of new roads in BLM-designated elk habitat under Alternative C, 
approximately 8 times more than under the No Action Alternative (see Table 4-143), and 96% 
more than under current conditions. In UDWR elk habitat, there would be 302 miles of new 
roads under Alternative C, more than 11 times greater than under the No Action Alternative (see 
Table 4-144), and more than double current conditions. 


4.16.1.3.1.3 Pronghorn Antelope 
Approximately 9,925 acres of BLM-designated pronghorn antelope habitat would be converted 
to well pads, roads, and evaporative facilities under Alternative C. This represents approximately 
5% of the total BLM-designated pronghorn antelope habitat in the project area. Acres of 
disturbance in BLM-designated pronghorn antelope habitat would be approximately 5 times 
greater under Alternative C than under the No Action Alternative, where acres of disturbance 
would be approximately 2,055 (see Table 4-141). In UDWR pronghorn antelope habitat, 
Alternative C would remove approximately 5,875 acres (5.6% of the total UDWR pronghorn 
antelope habitat in the project area) during construction of well pads, new roads, and evaporative 
facilities (see Table 4-142). This is approximately 4 times more habitat loss than under the No 
Action Alternative, where approximately 1,472 acres (1.4%) of surface disturbance would occur 
in UDWR pronghorn antelope habitat. 


There would be 535 miles of new roads in BLM-designated pronghorn antelope habitat under 
Alternative C, more than 7 times the number under the No Action Alternative (see Table 4-143), 
and 97% more than under current conditions. In UDWR  pronghorn antelope habitat, there would 
be 285 miles of new roads under Alternative C, approximately 6 times greater than under the No 
Action Alternative (see Table 4-144), and approximately 83% more than current conditions. 
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4.16.1.3.1.4 Rocky Mountain Bighorn Sheep 
Under Alternative C, 3,194 acres of BLM-designated bighorn sheep habitat would be converted 
to well pads and roads. This represents approximately 4% of bighorn sheep habitat in the project 
area. Acres of disturbance in BLM-designated bighorn sheep habitat would be nearly 9 times 
greater under Alternative C than under the No Action Alternative where acres of disturbance 
would be approximately 356 (see Table 4-141). In UDWR bighorn sheep habitat Alternative C 
would remove approximately 1,570 acres (4% of the total UDWR bighorn sheep habitat in the 
project area) during construction of well pads and new roads (see Table 4-142). This is more 
than 7 times more habitat loss than under the No Action Alternative, where approximately 216 
acres (0.6%) of surface disturbance would occur in UDWR bighorn sheep habitat. 


There would be 219 miles of new roads in BLM-designated bighorn sheep habitat under 
Alternative C, nearly 13 times more than under the No Action Alternative (see Table 4-143) and 
130% more than under current conditions. In UDWR bighorn sheep habitat, there would be 104 
miles of new roads under Alternative C, 13 times greater than under the No Action Alternative 
(see Table 4-144), and more than double current conditions. 


4.16.1.3.2 MOUNTAIN LION (COUGAR) 


Assuming that the local mountain lion population is closely associated with the migratory mule 
deer herd, and that the lion population is currently stable, the magnitude of impacts to mountain 
lions under Alternative C would be the same as the magnitude of impacts to mule deer, as 
described above. 


4.16.1.3.3 UPLAND GAME 


Under Alternative C, upland game would incur direct long-term adverse impacts from the loss of 
9,982 acres (4.8%) of habitat and from disturbances associated with 526 miles of new roads (a 
94% increase over current conditions). Impacts would be greater under Alternative C than under 
the No Action Alternative because nearly 5 times more habitat loss and more than 7 times the 
miles of new roads would be created under Alternative C than under No Action (see Table 
4-140). 


4.16.1.3.4 REPTILES, AMPHIBIANS, AND OTHER NON-GAME SPECIES 


Under the Alternative C, impacts to reptiles and other non-game species would be the same as 
impacts to upland game (see Section 4.16.1.3.3).  


Direct impacts to amphibians under Alternative C would be similar in nature to the Proposed 
Action, but would occur to a lesser degree because 4 acres of disturbance would occur in 
wetlands/riparian areas compared to 11 acres of disturbance under the Proposed Action. Indirect 
impacts would be similar to the Proposed Action. Direct and indirect impacts of Alternative C 
would be greater than the No Action Alternative, because more disturbance would occur under 
Alternative C than under the No Action Alternative. (See Section 4.15, Water Resources, for a 
discussion of direct and indirect effects on water resources.) 
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4.16.1.3.5 EFFECTS OF EVAPORATIVE FACILITIES ON WILDLIFE 


Under Alternative C, 271 acres of evaporative facilities would be constructed. These facilities 
would have the same impacts on wildlife as discussed under the Proposed Action, but would 
affect a larger area. Under Alternative C, evaporative facilities would impact approximately 5 
times more surface area than under the No Action Alternative (see Table 4-140). As described 
under the Proposed Action, effects on wildlife would be minimized due to compliance with BLM 
Onshore Order #7, the use of deterrents, and monitoring. 


4.16.1.3.6 EFFECTS OF HABITAT FRAGMENTATION ON WILDLIFE 


4.16.1.3.6.1 Mule Deer 
Approximately 199,636 acres (97%) of BLM-designated mule deer habitat in the project area 
would be unfavorable to mule deer due to habitat fragmentation from existing and proposed 
roads under Alternative C. This is approximately 22% more unfavorable BLM-designated mule 
deer habitat than under the No Action Alternative (see Table 4-146), and 37% more than under 
current conditions. Approximately 75,393 acres (93%) of UDWR mule deer habitat in the project 
area would be unfavorable to mule deer, due to existing and proposed roads under Alternative C. 
This is approximately 40% more unfavorable UDWR mule deer habitat than under the No 
Action Alternative, and 51% more than under current conditions (see Table 4-147). 


4.16.1.3.6.2 Elk 
Under Alternative C, approximately 192,880 acres (93%) of BLM-designated elk habitat in the 
project area would be unfavorable to elk due to habitat fragmentation from existing and proposed 
roads. This is approximately 29% more unfavorable BLM-designated elk habitat than under the 
No Action Alternative (see Table 4-148), and 55% more than under current conditions. 
Approximately 104,076 acres (93%) of UDWR elk habitat in the project area would be 
unfavorable to elk due to existing and proposed roads under Alternative C. This is approximately 
64% more unfavorable UDWR elk habitat than under the No Action Alternative, and 77% more 
than under current conditions (see Table 4-149). 


4.16.1.3.6.3 Bighorn Sheep 
Under current conditions, 100% of the BLM-designated and UDWR bighorn sheep habitat in the 
project area is unsuitably fragmented due to existing roads (see Table 4-150 and Table 4-151). 
Under Alternative C, all of the BLM-designated and UDWR bighorn sheep habitat would 
continue to be unsuitably fragmented as there would be no habitat patch sizes greater than 159 
km2. No habitat patch sizes greater than 159 km2 would occur under the No Action Alternative 
either. However, the No Action Alternative would result in nearly 13 times fewer miles of new 
roads (17 miles of new roads under the No Action Alternative) in BLM-designated bighorn 
sheep habitat than under Alternative C, which would result in 219 miles of new roads (see Table 
4-143). Likewise, in UDWR bighorn sheep habitat, the No Action Alternative would result in 13 
times fewer miles of new roads (8 miles) than under Alternative C, which would result in 104 
miles of new roads (see Table 4-144). 
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4.16.1.4 ALTERNATIVE D: NO ACTION 
The No Action Alternative is the baseline to which the Proposed Action and the other 
alternatives are compared. Under the No Action Alternative, approximately 368 new natural gas 
wells would be drilled. This level of development would require approximately 72 miles of new 
roads, 316 miles of new pipelines, and 57 acres of evaporative facilities. Total acres of 
disturbance under the No Action Alternative would be approximately 2,055 (see Table 4-140). 
Impacts from well pads, roads, pipelines, and evaporative facilities would be fewer under the No 
Action Alternative than under any other alternative. 


4.16.1.4.1 BIG GAME 


4.16.1.4.1.1 Mule Deer 
Under the No Action Alternative, there would be approximately 2,054 acres (1%) of BLM-
designated mule deer habitat loss in the project area due to construction of well pads, roads, 
and evaporative facilities (see Table 4-141). In UDWR mule deer habitat, the No Action 
Alternative would impact approximately 476 acres (0.6% of the total UDWR mule deer habitat 
in the project area) during construction of well pads, new roads, and evaporative facilities (see 
Table 4-142). 


Road impacts to mule deer would result from the construction of 71 miles of new roads in 
BLM-designated mule deer habitat in the project area under the No Action Alternative (see 
Table 4-143). This is a 13% increase over current conditions. In UDWR mule deer habitat, 
there would be 19 miles of new roads under the No Action Alternative (see Table 4-144). This 
is 10% more than under current conditions. Under the No Action Alternative, traffic volume in 
the project area is expected to increase by a maximum of 1.2% (see Table 4-145). This 
estimated increase in traffic volume is the same for all big game and other species, and is not 
repeated in the sections below. (See Section 4.5, for additional detail on traffic volume.) 


4.16.1.4.1.2 Elk 
Approximately 2,055 acres of BLM-designated elk habitat would be lost due to natural gas 
development under the No Action Alternative (see Table 4-141). This represents approximately 
1% of the BLM-designated elk habitat in the project area. In UDWR elk habitat, the No Action 
Alternative would remove approximately 675 acres (0.6% of the total UDWR elk habitat in the 
project area) during construction of well pads, new roads, and evaporative facilities (see Table 
4-142). 


Impacts to elk would result from the construction of 73 miles of new roads in BLM-designated 
elk habitat in the project area under the No Action Alternative (see Table 4-143). This is a 13% 
increase over current conditions. In UDWR elk habitat, there would be 27 miles of new roads 
under the No Action Alternative (see Table 4-144) This is 10% more than under current 
conditions. 


4.16.1.4.1.3 Pronghorn Antelope 
Approximately 2,055 acres of BLM-designated pronghorn antelope habitat would be impacted 
by well pads, roads, and evaporative facilities under the No Action Alternative. This represents 
approximately 1% of the total BLM-designated pronghorn antelope habitat in the project area 
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(see Table 4-141). In UDWR pronghorn antelope habitat, the No Action Alternative would 
remove approximately 1,472 acres (1.4% of the total UDWR pronghorn antelope habitat in the 
project area) during construction of well pads, new roads, and evaporative facilities (see Table 
4-142). 


Impacts to pronghorn antelope would result from the construction of 72 miles of new roads in 
BLM-designated pronghorn antelope habitat in the project area under the No Action Alternative 
(see Table 4-143). This is a 13% increase over current conditions. In UDWR pronghorn antelope 
habitat, there would be 48 miles of new roads under the No Action Alternative (see Table 4-144). 
This is approximately 14% more than under current conditions. 


4.16.1.4.1.4 Rocky Mountain Bighorn Sheep 
Under the No Action Alternative, 356 acres of BLM-designated bighorn sheep habitat would be 
impacted by well pads and roads. This represents 0.44% of BLM-designated bighorn sheep 
habitat in the project area (see Table 4-141). In UDWR bighorn sheep habitat, the No Action 
Alternative would remove approximately 216 acres (0.6% of the total UDWR bighorn sheep 
habitat in the project area) during construction of well pads and new roads (see Table 4-142). 


Road impacts to bighorn sheep would result from the construction of 17 miles of new roads in 
BLM-designated bighorn sheep habitat in the project area under the No Action Alternative (see 
Table 4-143). This is a 10% increase over current conditions. In UDWR bighorn sheep habitat, 
there would be 8 miles of new roads under the No Action Alternative (see Table 4-144). This is 
approximately 10% more than under current conditions. 


4.16.1.4.2 MOUNTAIN LION (COUGAR) 


Assuming that the local mountain lion population is closely associated with the migratory mule 
deer herd, and that the lion population is currently stable, the magnitude of impacts to mountain 
lions under the No Action Alternative would be the same as the magnitude of impacts to mule 
deer as described above. 


4.16.1.4.3 UPLAND GAME 


Under the No Action Alternative, upland game would incur direct, long-term adverse impacts 
from the loss of 2,055 acres (1%) of habitat, and from disturbances associated with 72 miles of 
new roads (see Table 4-140), a 13% increase over current conditions. 


4.16.1.4.4 REPTILES, AMPHIBIANS, AND OTHER NON-GAME SPECIES 


Under the No Action Alternative, impacts to reptiles and other non-game species would be the 
same as impacts to upland game (see Section 4.16.1.4.3). 


Under the No Action Alternative, direct and indirect impacts to amphibians would be similar to 
the Proposed Action except to a lesser degree. There would be fewer acres of disturbance under 
the No Action Alternative than under any other alternative. Also, no disturbance would occur in 
wetlands/riparian areas under the No Action Alternative. (See Section 4.15, Water Resources, for 
a discussion of direct and indirect effects on water resources.) 
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4.16.1.4.5 EFFECTS OF EVAPORATIVE FACILITIES ON WILDLIFE 


Under the No Action Alternative, 57 acres of evaporative facilities would be constructed. This is 
less surface area for evaporative facilities than under any other alternative. These facilities would 
have the same general impacts to wildlife as described under the Proposed Action, although they 
would occur over a much smaller area (see Table 4-140). As described under the Proposed 
Action, effects on wildlife would be minimized due to compliance with BLM Onshore Order #7, 
the use of deterrents, and monitoring.  


4.16.1.4.6 EFFECTS OF HABITAT FRAGMENTATION ON WILDLIFE 


4.16.1.4.6.1 Mule Deer 
Under the No Action Alternative, 156,910 acres (76%) of BLM-designated mule deer habitat 
would be unfavorable for mule deer due to habitat fragmentation from existing and proposed 
roads (see Table 4-146). This is 7% more unfavorable BLM-designated mule deer habitat than 
under current conditions (71% unfavorable habitat). Approximately 53,829 acres (67%) of 
UDWR mule deer habitat in the project area would be unfavorable to mule deer due to existing 
and proposed roads under the No Action Alternative. This is approximately 8% more 
unfavorable UDWR mule deer habitat than under current conditions (see Table 4-147). 


4.16.1.4.6.2 Elk 
Under the No Action Alternative, 135,678 acres (66%) of BLM-designated elk habitat would be 
unfavorable for elk due to habitat fragmentation from existing and proposed roads (see Table 
4-148). This is 10% more unfavorable BLM-designated elk habitat than under current conditions 
(60% unfavorable habitat). Approximately 63,585 acres (57%) of UDWR elk habitat in the 
project area would be unfavorable to elk due to existing and proposed roads under the No Action 
Alternative. This is approximately 8% more unfavorable UDWR elk habitat than under current 
conditions (see Table 4-149). 


4.16.1.4.6.3 Bighorn Sheep 
Under current conditions, 100% of the BLM-designated and UDWR bighorn sheep habitat in 
the project area is unsuitably fragmented due to existing roads (see Table 4-150 and Table 
4-151). Under the No Action Alternative, all of the BLM-designated and UDWR bighorn 
sheep habitat would continue to be unsuitably fragmented, as there would be no habitat patch 
sizes greater than 159 km2 (see Table 4-150 and Table 4-151). However, due to the relatively 
small number of new roads proposed in BLM-designated and UDWR bighorn sheep habitat 
under the No Action Alternative (17 miles in BLM-designated and 8 miles in UDWR bighorn 
sheep habitat; see Table 4-143), the largest amount of potentially suitable habitat would be 
expected compared to other alternatives. Seventeen miles of new roads in BLM-designated 
bighorn sheep habitat represents a 10% increase in miles of new roads in BLM-designated 
bighorn sheep habitat, compared to current conditions. Likewise, 8 miles of new roads in 
UDWR bighorn sheep habitat represents a 10% increase in miles of new roads in UDWR 
bighorn sheep habitat, compared to current conditions (see Table 4-144). 
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4.16.1.5 ALTERNATIVE E: REDUCED DEVELOPMENT WITH DIRECTIONAL DRILLING 
Under Alternative E, 1,114 new natural gas wells would be drilled, requiring approximately 106 
miles of new roads and 216 miles of new pipelines. Approximately 135 acres of evaporative 
facilities for produced groundwater would also be required. Total acres of disturbance under 
Alternative E would be approximately 2,175. New natural gas wells under Alternative E 
represent a threefold increase in new natural gas wells in the project area compared to the No 
Action Alternative. Approximately 47% more miles of new roads would occur under Alternative 
E compared to the No Action Alternative. On the other hand, there would be approximately 32% 
fewer miles of new pipelines under Alternative E than under the No Action Alternative. Acres of 
evaporative facilities would be nearly 2.5 times greater under Alternative E than under the No 
Action Alternative. Finally, there would be approximately 6% more total surface disturbance 
under Alternative E than under the No Action Alternative (see Table 4-140). 


4.16.1.5.1 BIG GAME 


4.16.1.5.1.1 Mule Deer 
Approximately 2,173 acres (1%) of BLM-designated mule deer habitat in the project area would 
be lost due to natural gas development under Alternative E. Acres of disturbance in BLM-
designated mule deer habitat would be approximately 6% greater under Alternative E than under 
the No Action Alternative, where acres of disturbance would be approximately 2,054 (see Table 
4-141). In  UDWR mule deer habitat in the project area, Alternative E would remove 
approximately 597 acres (0.7%) during construction of well pads, new roads, and evaporative 
facilities (see Table 4-142). This is approximately 25% more habitat loss than under the No 
Action Alternative, where approximately 476 acres (0.6%) of surface disturbance would occur in 
UDWR mule deer habitat.  


There would be 106 miles of new roads in BLM-designated mule deer habitat under Alternative 
E, approximately 49% more than under the No Action Alternative (see Table 4-143) and 
approximately 19% more than current conditions. In UDWR mule deer habitat, there would be 
33 miles of new roads under Alternative E, more than 1.5 times greater than under the No Action 
Alternative (see Table 4-144), and approximately 17% more than current conditions. Under 
Alternative E, traffic volume in the project area is expected to increase by a maximum of 4.8%, 
compared to a maximum increase of 1.2% under the No Action Alternative (see Table 4-145). 
This estimated increase in traffic volume is the same for all big game and other species and is not 
repeated in the sections below. (See Section 4.5 for additional detail on traffic volume.) 


4.16.1.5.1.2 Elk 
Under Alternative E, 2,173 acres (1%) of BLM-designated elk habitat in the project area would 
be replaced by well pads, roads, and evaporative facilities. Acres of disturbance in BLM-
designated elk habitat would be approximately 6% greater under Alternative E than under the No 
Action Alternative, where acres of disturbance would be approximately 2,055 (see Table 4-141). 
In UDWR elk habitat, Alternative E would remove approximately 951 acres (2% of the total 
UDWR elk habitat in the project area) during construction of well pads, new roads, and 
evaporative facilities (see Table 4-142). This is more than 41% more habitat loss than under the 
No Action Alternative, where approximately 675 acres (0.6%) of surface disturbance would 
occur in UDWR elk habitat. 
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There would be 106 miles of new roads in BLM-designated elk habitat under Alternative E, 
approximately 49% more than under the No Action Alternative (see Table 4-143), and 
approximately 19% more than current conditions. In UDWR elk habitat, there would be 52 miles 
of new roads under Alternative E, approximately 2 times more than under the No Action 
Alternative (see Table 4-144), and approximately 20% more than current conditions. 


4.16.1.5.1.3 Pronghorn Antelope 
Approximately 2,174 acres (1%) of BLM-designated pronghorn antelope habitat in the project 
area would be impacted by well pads, roads, and evaporative facilities under Alternative E. 
Acres of disturbance in BLM-designated pronghorn antelope habitat would be approximately 6% 
greater under Alternative E than under the No Action Alternative, where acres of disturbance 
would be approximately 2,055 (see Table 4-141). In UDWR pronghorn antelope habitat, 
Alternative E would disturb approximately 1,346 acres (1.3% of the total UDWR pronghorn 
antelope habitat in the project area) during construction of well pads, new roads, and evaporative 
facilities (see Table 4-142). This is approximately 9% less habitat loss than under the No Action 
Alternative, where approximately 1,472 acres (1.4%) of surface disturbance would occur in 
UDWR pronghorn antelope habitat. 


There would be 106 miles of new roads in BLM-designated pronghorn antelope habitat under 
Alternative E, approximately 49% more than under the No Action Alternative (see Table 4-143), 
and approximately 19% more than current conditions. In UDWR pronghorn antelope habitat, there 
would be 59 miles of new roads under Alternative E, approximately 23% more than under the No 
Action Alternative (see Table 4-144) and approximately 17% more than current conditions. 


4.16.1.5.1.4 Rocky Mountain Bighorn Sheep 
Under Alternative E, 667 acres (<1%) of BLM-designated bighorn sheep habitat in the project 
area would be impacted by well pads and roads. Acres of disturbance in BLM-designated 
bighorn sheep habitat would be just under 2 times greater under Alternative E than under the No 
Action Alternative, where acres of disturbance would be approximately 356 (see Table 4-141). 
In UDWR bighorn sheep habitat, Alternative E would remove approximately 242 acres (0.6% of 
the total UDWR bighorn sheep habitat in the project area) during construction of well pads and 
new roads (see Table 4-142). This is approximately 12% more habitat loss than under the No 
Action Alternative, where approximately 216 acres (0.6%) of surface disturbance would occur in 
UDWR bighorn sheep habitat. 


There would be 36 miles of new roads in BLM-designated bighorn sheep habitat under 
Alternative E, more than 2 times the amount as under the No Action Alternative (see Table 
4-143), and 21% more than current conditions. In UDWR bighorn sheep habitat, there would be 
11 miles of new roads under Alternative E, approximately 38% more than under the No Action 
Alternative (see Table 4-144) and approximately 13% more than current conditions. 


4.16.1.5.2 MOUNTAIN LION (COUGAR) 


Assuming that the local mountain lion population is closely associated with the migratory mule 
deer herd, and that the lion population is currently stable, the magnitude of impacts to mountain 
lions under Alternative E would be the same as the magnitude of impacts to mule deer described 
above. 
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4.16.1.5.3 UPLAND GAME 


Under Alternative E, upland game would incur direct long-term adverse impacts from the loss of 
2,175 acres (1%) of habitat and from disturbances associated with 106 miles (a 19% increase 
over current conditions) of new roads. Impacts would be greater under Alternative E than under 
the No Action Alternative because approximately 6% more habitat loss would occur and 49% 
more miles of new roads would be created under Alternative E than under the No Action 
Alternative (see Table 4-140). 


4.16.1.5.4 REPTILES, AMPHIBIANS, AND OTHER NON-GAME SPECIES 


Under Alternative E, impacts to reptiles and other non-game species would be the same as 
impacts to upland game (see Section 4.16.1.5.3). 


Direct and indirect impacts to amphibians under Alternative E would be similar to the Proposed 
Action, except to a lesser degree. Direct and indirect impacts to amphibians under Alternative E 
would be increased compared to the No Action Alternative because more acres of disturbance 
would occur under Alternative E. (See Section 4.15, Water Resources, for a discussion of direct 
and indirect effects on water resources.) 


4.16.1.5.5 EFFECTS OF EVAPORATIVE FACILITIES ON WILDLIFE 


Under Alternative E, 135 acres of evaporative facilities would be constructed. This is nearly 2.5 
times more surface area for evaporative facilities than under the No Action Alternative (see 
Table 4-140). As described under the Proposed Action, effects on wildlife would be minimized 
due to compliance with BLM Onshore Order #7, the use of deterrents, and monitoring. 


4.16.1.5.6 EFFECTS OF HABITAT FRAGMENTATION ON WILDLIFE 


4.16.1.5.6.1 Mule Deer 
Approximately 164,795 acres (80%) of BLM-designated mule deer habitat in the project area 
would be unfavorable to mule deer due to existing and proposed roads under Alternative E. This 
is approximately 5% more unfavorable BLM-designated mule deer habitat than under the No 
Action Alternative (see Table 4-146), and 13% more than under current conditions. 
Approximately 57,208 acres (71%) of UDWR mule deer habitat in the project area would be 
unfavorable to mule deer due to existing and proposed roads under Alternative E. This is 
approximately 6% more unfavorable UDWR mule deer habitat than under the No Action 
Alternative, and 15% more than under current conditions (see Table 4-147). 


4.16.1.5.6.2 Elk 
Under Alternative E, approximately 141,413 acres (68%) of BLM-designated elk habitat in the 
project area would be unfavorable to elk due to existing and proposed roads. This is 
approximately 4% more unfavorable BLM-designated elk habitat than under the No Action 
Alternative (see Table 4-148), and 14% more than under current conditions. Approximately 
69,168 acres (62%) of UDWR elk habitat in the project area would be unfavorable to elk due to 
existing and proposed roads under Alternative E. This is approximately 9% more unfavorable 
UDWR elk habitat than under the No Action Alternative, and 17% more than under current 
conditions (see Table 4-149). 
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4.16.1.5.6.3 Bighorn Sheep 
Under current conditions, 100% of the BLM-designated and  UDWR bighorn sheep habitat in 
the project area is unsuitably fragmented due to existing roads (see Table 4-150 and Table 
4-151). Under Alternative E, all the BLM-designated and UDWR bighorn sheep habitat would 
continue to be unsuitably fragmented, as there would be no habitat patch sizes greater than 159 
km2. No habitat patch sizes greater than 159 km2 would occur under the No Action Alternative 
either. However, the No Action Alternative would result in more than 2 times fewer miles of new 
roads (17 miles) in BLM-designated bighorn sheep habitat than under Alternative E, which 
would result in 36 miles of new roads (see Table 4-143). Likewise, in UDWR bighorn sheep 
habitat, the No Action Alternative would result in 38% fewer miles of new roads (8 miles) than 
under Alternative E, which would result in 11 miles of new roads. 


4.16.1.6 ALTERNATIVE F: AGENCY PREFERRED ALTERNATIVE 
Under Alternative F, 1,298 new natural gas wells would be drilled, requiring approximately 198 
miles of new roads and 316 miles of new pipelines. Approximately 78 acres of evaporative 
facilities for produced groundwater would also be required. Total acres of disturbance under 
Alternative F would be approximately 3,604 acres. New natural gas wells under Alternative F 
represent a threefold increase in the project area compared to the No Action Alternative. Acres of 
evaporative facilities would increase by 2.5 times and total acres of disturbance would be 
approximately 1.6 times greater under Alternative F than under the No Action Alternative. Finally, 
there would be approximately 2.8 times more miles of new roads and just below 1.5 times more 
miles of new pipeline under Alternative F than under the No Action Alternative (see Table 4-140). 


4.16.1.6.1  BIG GAME 


4.16.1.6.1.1 Mule Deer 
Approximately 3,600 acres of BLM-designated mule deer habitat would be lost due to natural 
gas development under Alternative F. This represents approximately 2% of the BLM-designated 
mule deer habitat in the project area. Acres of disturbance in BLM-designated mule deer habitat 
would be approximately 1.8 times greater under Alternative F than under the No Action 
Alternative, in which acres of disturbance would be approximately 2,054 (see Table 4-141). In  
UDWR mule deer habitat, Alternative F would disturb approximately 1,355 acres (2% of the 
total UDWR mule deer habitat in the project area) during construction of well pads, new roads, 
and evaporative facilities (see Table 4-142). This is more than 3 times the habitat loss than under 
the No Action Alternative, in which approximately 476 acres (0.6%) of surface disturbance 
would occur in UDWR mule deer habitat.  


There would be 197 miles of new roads in BLM-designated mule deer habitat under Alternative 
F, approximately 2.5 times greater than under the No Action Alternative (see Table 4-143) and 
approximately 35% more than current conditions. In UDWR mule deer habitat, there would be 
80 miles of new roads under Alternative F, nearly 4 times more than under the No Action 
Alternative (see Table 4-144) and approximately 42% more than current conditions. Under 
Alternative F, traffic volume in the project area is expected to increase by a maximum of 4.8%, 
compared to a maximum increase of 1.2% under the No Action Alternative (see Table 4-145). 
This estimated increase in traffic volume is the same for all big game and other species, and is 
not repeated in the sections below (see Section 4.5 for additional detail on traffic volume). 
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4.16.1.6.1.2 Elk 
Under Alternative F, 3,600 acres of BLM-designated elk habitat would be disrupted by well 
pads, roads, and evaporative facilities. This represents approximately 2% of the total BLM-
designated elk habitat in the project area. Acres of disturbance in BLM-designated elk habitat 
would be approximately 1.75 times greater under Alternative F than under the No Action 
Alternative, in which disturbances would impact approximately 2,055 acres (see Table 4-141). In  
UDWR elk habitat, Alternative F would remove approximately 1,846 acres (2%) of the total 
UDWR elk habitat in the project area) during construction of well pads, new roads, and 
evaporative facilities (see Table 4-142). This is more than 3 times more habitat loss than under 
the No Action Alternative, in which approximately 675 acres (0.6%) of surface disturbance 
would occur in UDWR elk habitat. 


There would be 197 miles of new roads in BLM-designated elk habitat under Alternative F, 
approximately 3 times more than under the No Action Alternative (see Table 4-143) and 
approximately 35% more than current conditions. In UDWR elk habitat, there would be 112 
miles of new roads under Alternative F, approximately 5 times greater than under the No Action 
Alternative (see Table 4-144) and approximately 43% more than current conditions. 


4.16.1.6.1.3 Pronghorn Antelope 
Approximately 3,600 acres of BLM-designated pronghorn antelope habitat would be converted 
to well pads, roads, and evaporative facilities under Alternative F. This represents approximately 
2% of the total BLM-designated pronghorn antelope habitat in the project area. Acres of 
disturbance in BLM-designated pronghorn antelope habitat would be approximately 1.75 times 
greater under Alternative F than under the No Action Alternative, in which acres of disturbance 
would be approximately 2,055 (see Table 4-141). In UDWR pronghorn antelope habitat, 
Alternative F would remove approximately 1,901 acres (2% of the total UDWR pronghorn 
antelope habitat in the project area) during construction of well pads, new roads, and evaporative 
facilities (see Table 4-142). This is more than 25% more habitat loss than under the No Action 
Alternative, in which approximately 1,472 acres (1.4%) of surface disturbance would occur in 
UDWR pronghorn antelope habitat. 


There would be 197 miles of new roads in BLM-designated pronghorn antelope habitat under 
Alternative F, approximately 3 times more than under the No Action Alternative (see Table 
4-143) and approximately 35% more than current conditions. In UDWR pronghorn antelope 
habitat, there would be 95 miles of new roads under Alternative F, approximately twice than 
under the No Action Alternative (see Table 4-144) and approximately 28% more than current 
conditions. 


4.16.1.6.1.4 Rocky Mountain Bighorn Sheep 
Under Alternative F, 1,703 acres of BLM-designated bighorn sheep habitat would be disturbed 
by well pads and roads. This represents approximately 2% of bighorn sheep habitat in the project 
area. Acres of disturbance in BLM-designated bighorn sheep habitat would be 5 times greater 
under Alternative F than under the No Action Alternative, where acres of disturbance would be 
approximately 356 (see Table 4-141). In UDWR bighorn sheep habitat, Alternative F would 
remove approximately 571 acres (1% of the total UDWR bighorn sheep habitat in the project 
area) during construction of well pads and new roads (see Table 4-142). This is more than twice 
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the habitat loss than under the No Action Alternative, where approximately 216 acres (0.6%) of 
surface disturbance would occur in UDWR bighorn sheep habitat. 


There would be 101 miles of new roads in BLM-designated bighorn sheep habitat under 
Alternative F, nearly 6 times more than under the No Action Alternative (see Table 4-143) and 
60% more than current conditions. In UDWR bighorn sheep habitat, there would be 34 miles of 
new roads under Alternative F, approximately 4.5 times greater than under the No Action 
Alternative (see Table 4-144) and approximately 41% more than current conditions. 


4.16.1.6.2 MOUNTAIN LION (COUGAR) 


Assuming that the local mountain lion population is closely associated with the migratory mule 
deer herd, and that the lion population is currently stable, the magnitude of impacts to mountain 
lions under Alternative F would be the same as the magnitude of impacts to mule deer as 
described above. 


4.16.1.6.3 UPLAND GAME 


Under Alternative F, upland game would incur direct long-term adverse impacts from the loss of 
3,602 acres (1.7%) of habitat and from disturbances associated with 198 miles (a 34% increase 
over current conditions) of new roads. Impacts would be greater under Alternative F than under 
the No Action Alternative, because approximately 3 times more habitat loss and miles of new 
roads would be created under Alternative F than under the No Action Alternative (see Table 
4-140).  


4.16.1.6.4 REPTILES, AMPHIBIANS, AND OTHER NON-GAME SPECIES 


Under the Alternative F, impacts to reptiles and other non-game species would be the same as 
impacts to upland game (see Section 4.16.1.6.3). 


No disturbance would occur in wetland/riparian areas under Alternative F, so there would be no 
direct impacts to amphibians. This is the same as under the No Action Alternative. Indirect 
impacts to amphibians under Alternative F would be similar to the Proposed Action. Indirect 
impacts to amphibians would be greater under Alternative F than under the No Action 
Alternative, because greater disturbance would occur under Alternative F. (See Section 4.15, 
Water Resources, for a discussion of direct and indirect effects on water resources.) 


4.16.1.6.5 EFFECTS OF EVAPORATIVE FACILITIES ON WILDLIFE 


Under Alternative F, 78 acres of evaporative facilities would be constructed. This is 
approximately 1.5 times more surface area for evaporative facilities than under the No Action 
Alternative. As described under the Proposed Action, effects on wildlife would be minimized 
due to compliance with BLM Onshore Order #7, the use of deterrents, and monitoring (see Table 
4-140).  
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4.16.1.6.6  EFFECTS OF HABITAT FRAGMENTATION ON WILDLIFE 


4.16.1.6.6.1 Mule Deer 
Approximately 174,372 acres (84%) of BLM-designated mule deer habitat in the project area 
would be unfavorable to mule deer due to existing and proposed roads under Alternative F. This 
is approximately 8% more unfavorable BLM-designated mule deer habitat than under the No 
Action Alternative (see Table 4-146), and 14% more than under current conditions. 
Approximately 64,148 acres (79%) of UDWR mule deer habitat in the project area would be 
unfavorable to mule deer due to existing and proposed roads under Alternative F. This is 
approximately 19% more unfavorable UDWR mule deer habitat than under the No Action 
Alternative, and 29% more than under current conditions (see Table 4-147). 


4.16.1.6.6.2 Elk 
Under Alternative F, approximately 154,120 acres (75%) of BLM-designated elk habitat in the 
project area would be unfavorable to elk due to existing and proposed roads. This is 
approximately 13% more unfavorable BLM-designated elk habitat than under the No Action 
Alternative (see Table 4-148), and 24% more than under current conditions. Approximately 
77,473 acres (70%) of UDWR elk habitat in the project area would be unfavorable to elk due to 
existing and proposed roads under Alternative F. This is approximately 22% more unfavorable 
UDWR elk habitat than under the No Action Alternative, and 32% more than under current 
conditions (see Table 4-149). 


4.16.1.6.6.3  Bighorn Sheep 
Under current conditions, 100% of the BLM-designated and UDWR bighorn sheep habitat in the 
project area is unsuitably fragmented due to existing roads (see Table 4-150 and Table 4-151). 
Under Alternative F, all of the BLM-designated and UDWR bighorn sheep habitat would 
continue to be unsuitably fragmented as there would be no habitat patch sizes greater than 159 
km2. No habitat patch sizes greater than 159 km2 would occur under the No Action Alternative 
either. However, the No Action Alternative would result in nearly 6 times fewer miles of new 
roads (17 miles of new roads under the No Action Alternative) in BLM-designated bighorn 
sheep habitat than under Alternative F (101 miles of new roads under Alternative F) (see Table 
4-143). Likewise, in UDWR bighorn sheep habitat the No Action Alternative would result in 4.5 
times fewer miles of new roads (8 miles of new roads under the No Action Alternative) than 
under Alternative F (36 miles of new roads under Alternative F) (see Table 4-144). 


4.16.2 MITIGATION 


In addition to applicant-committed measures (Section 2.1, Table 2-1), compliance with wildlife 
stipulations outlined in the Vernal RMP (BLM 2008c), and compliance with BLM Onshore 
Order #7, the following proposed measures could mitigate some impacts to wildlife in the project 
area: 


 Wells and roads would be sited, whenever possible, within pinyon-juniper woodland-
dominated habitat to reduce disturbance to mule deer foraging habitat. 


 One acre of mitigation would be completed for every acre of disturbance within BLM-
designated crucial mule deer winter range. 
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 Unnecessary roads and trails would be closed and reclaimed, as determined by the AO. 
 All roads and well pads would be sited as far from permanent water sources as possible. 
 Birds would be discouraged from evaporative facilities through the use of deterrents, as 


directed by the AO. 
 All applicable Fluid Minerals BMPs from Appendix R of the Vernal RMP (BLM 2008c) 


would be implemented. 
 Exploration, drilling, and other development activity would not be conducted within 


crucial elk calving and deer fawning habitat from May 15 to June 30. 
 Activities that would result in adverse impacts to deer and elk within crucial winter range 


would be avoided from December 1 to April 30 unless deer and/or elk are not present or 
unless it is determined through analysis and coordination with UDWR that impacts could 
be mitigated. 


 Within crucial deer winter range, no more than 10% of such habitat would be subject to 
surface disturbance and remain un-reclaimed at any given time. 


4.16.3 UNAVOIDABLE ADVERSE IMPACTS 


Of the adverse impacts described above, the following impacts would be unavoidable: 


 Long-term losses of habitat for big game, birds, and other wildlife 
 Fragmentation of wildlife habitat by roads, including reduction in size of contiguous 


roadless habitat areas 
 Displacement of wildlife species during construction of roads, wells, pipelines, and 


ancillary features and during well drilling and completion 


4.16.4 IRRETRIEVABLE AND IRREVERSIBLE COMMITMENTS OF RESOURCES 


Any losses of potential habitat useful for the survival of wildlife species would be irretrievable 
until disturbed areas were actively and adequately restored. The fragmentation of wildlife habitat 
would be irretrievable until these features were removed and reclaimed following project 
completion. Wildlife mortality due to project activities would be an irreversible impact. Any 
contamination of wildlife or wildlife habitat would be irretrievable until remediated. 


4.16.5 RELATIONSHIP OF SHORT-TERM USES TO LONG-TERM PRODUCTIVITY 


Construction of roads, well pads, pipelines, and evaporative facilities would provide a short-term 
use that would result in long-term loss and fragmentation of wildlife habitat. Indirect effects 
resulting from increased access for OHVs, and legal and illegal hunting, would also have long-
term negative impacts on the habitat suitability and productivity of wildlife species in the project 
area. These impacts would decrease the long-term productivity of the wildlife habitat in the 
project area, but would not eliminate it. 
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4.17 WILDERNESS CHARACTERISTICS 
The Vernal ROD (2008) does not carry the Desolation Canyon non-WSA lands with wilderness 
characteristics forward as a BLM natural area for the protection, preservation, or maintenance of 
wilderness characteristics. The analysis in the Vernal RMP (2008c) portrays this area as 66% 
leased, and under the Proposed RMP, sights and sounds of development would result in a direct 
loss of natural characteristics and reduction in quality of the outstanding opportunities for 
solitude and primitive and unconfined recreation. The RMP analysis shows that 72% of the 
wilderness characteristics area would be affected over the life of the plan by oil and gas 
development. A full analysis of impacts to this area and other wilderness characteristics areas in 
the Vernal FO is contained in the Vernal RMP. As a result, the Vernal ROD allows the 
Desolation Canyon non-WSA lands with wilderness characteristics to be subject to other 
management decisions that allow for degradation or loss of the wilderness characteristics values. 
Alternative-specific impacts from this project are included below. 


4.17.1 DIRECT AND INDIRECT EFFECTS 


4.17.1.1 ALTERNATIVE A: PROPOSED ACTION ALTERNATIVE 
Under the Proposed Action approximately 1,491 wells would be drilled in the project area, 
approximately 222 of which would be within the Desolation Canyon non-WSA lands with 
wilderness characteristics. This would directly disturb 1,183 acres of the non-WSA lands in the 
project area (3% of the area). Wilderness characteristics (naturalness, solitude, and outstanding 
primitive recreation opportunities) would be forgone on that acreage due to surface disturbance 
and ongoing activities throughout the life of the project. 


When analyzing the amount of non-WSA land acres with wilderness characteristics segmented to 
fewer than 5,000 acres by the project, approximately 6,405 acres of the Desolation Canyon non-
WSA lands with wilderness characteristics would be affected (16% of the area), resulting in the 
following: 


 Loss of remoteness and sense of solitude due to minerals-development related noise, 
potential vehicle presence, and potential views of well-drilling activities 


 Loss of outstanding opportunities for primitive recreation 


Impacts to wilderness characteristics would continue throughout the life of the project until 
reclamation is complete.  


Compared to the No Action Alternative, this alternative would have more direct and indirect 
adverse impacts to wilderness characteristics. A comparison of direct and indirect impacts for 
each alternative is shown below in Table 4-152. 
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Table 4-152. Impacts to Non-WSA Lands with Wilderness Characteristics 


Disturbances to Non-WSA Lands 
with Wilderness Characteristics  


(in acres) 


Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


From proposed wells 855 0 811 76 0 413 
From pipelines and roads 328 22 437 42 21 196 
Total direct surface disturbances  1,183 22 1,248 118 21 608 
Total disturbances (from 
fragmentation of non-WSA lands 
with wilderness characteristics) 


6,405 28 13,965 3,808 6 9,466 


Percentage of non-WSA lands 
with wilderness characteristics (in 
project area) fragmented by 
project 


16% 0.07% 35% 10% 0.02% 24.0% 


4.17.1.2 ALTERNATIVE B: REDUCED DEVELOPMENT 
Under Alternative B none of the 1,114 developed wells would be constructed within the 
Desolation Canyon non-WSA lands with wilderness characteristics. However, the development 
of roads (to access wells in state lands located within the western half of the Desolation Canyon 
non-WSA lands with wilderness characteristics) and related gas and infrastructure would directly 
disturb 22 acres of non-WSA lands in the project area (0.05% of the area). Indirect impacts from 
the acres of non-WSA lands with wilderness characteristics segmented to fewer than 5,000 acres 
by the project would affect approximately 28 acres (0.07% of the area). Wilderness 
characteristics (naturalness, solitude, and primitive recreation opportunities) would be forgone on 
that acreage due to surface disturbance and ongoing activities throughout the life of the project. 
Alternative B would have fewer adverse impacts to wilderness values than the No Action 
Alternative, because a smaller total area would be affected by direct surface disturbances or by 
indirect impacts from noise and loss of opportunities for solitude and primitive recreational 
experiences. Impacts to wilderness characteristics would continue throughout the life of the 
project until reclamation is complete.  


4.17.1.3 ALTERNATIVE C: FULL DEVELOPMENT 
Under Alternative C approximately 1,887 gas wells would be developed in the project area, of 
which 214 wells would be drilled within Desolation Canyon non-WSA lands with wilderness 
characteristics. Approximately 1,248 acres of non-WSA lands in the project area would be 
directly impacted by construction-related surface disturbances (3% of the area), with impacts 
similar to those discussed under the Proposed Action. The indirect impacts to non-WSA lands 
with wilderness characteristics would also be similar to those discussed under the Proposed 
Action, but to a greater degree, because 35% of the area (13,965 acres) would be indirectly 
affected by gas exploration and development through segmentation into parcels smaller than 
5,000 acres. Wilderness characteristics (naturalness, solitude, and primitive recreation 
opportunities) would be forgone on that acreage due to surface disturbance and ongoing 
activities throughout the life of the project. Impacts to wilderness characteristics would continue 
throughout the life of the project until reclamation is complete.  
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4.17.1.4 ALTERNATIVE D: NO ACTION 
Under the No Action Alternative, reasonably foreseeable, long-term development forecasts 
predict that approximately 368 wells would be drilled within the area, 20 of which would likely 
reside within Desolation Canyon non-WSA lands with wilderness characteristics. Some of these 
wells have already been drilled. This would potentially have direct surface-disturbance-related 
impacts on approximately 118 acres (0.3 % of non-WSA lands in the project area) from well pad, 
access road, and pipeline construction. Indirect impacts from acres of non-WSA lands with 
wilderness characteristics segmented to fewer than 5,000 acres by the project would be 
approximately 3,808 acres (10% of the Desolation Canyon non-WSA lands with wilderness 
characteristics). Impacts to wilderness characteristics would continue throughout the life of the 
project until reclamation is complete.  


4.17.1.5 ALTERNATIVE E: REDUCED DEVELOPMENT WITH DIRECTIONAL DRILLING  
Under Alternative E no new wells would be constructed within the Desolation Canyon non-WSA 
lands with wilderness characteristics. Direct surface disturbance would occur on approximately 
21 acres of non-WSA lands in the project area (0.05% of the area) from pipeline and access 
routes construction. Indirect impacts from acres of non-WSA lands with wilderness 
characteristics segmented to fewer than 5,000 acres by the project would affect approximately 6 
acres (0.02% of the area). Wilderness characteristics (naturalness, solitude, and primitive 
recreation opportunities) would be forgone on that acreage due to surface disturbance and 
ongoing activities throughout the life of the project. Impacts to wilderness characteristics would 
continue throughout the life of the project until reclamation is complete.  


4.17.1.6 ALTERNATIVE F: AGENCY PREFERRED ALTERNATIVE 
Under Alternative F approximately 1,298 wells would be drilled within the area, 215 of which 
would likely reside within Desolation Canyon non-WSA lands with wilderness characteristics. 
This would potentially have direct surface-disturbance-related impacts on approximately 608 
acres (1.5% of non-WSA lands in the project area) from well pad, access road, and pipeline 
construction. Indirect impacts from acres of non-WSA lands with wilderness characteristics 
segmented to fewer than 5,000 acres by the project would be approximately 9,466 acres (24% of 
the Desolation Canyon non-WSA lands with wilderness characteristics). Impacts to wilderness 
characteristics would continue throughout the life of the project until reclamation is complete. 


4.17.2 MITIGATION 


No additional mitigation is proposed to retain wilderness values, with the exception of visual 
resource mitigation to reduce the visual contrasts between surface disturbances, night-lighting, 
and visually intrusive structures (see Section 4.14, Visual Resources).  
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4.17.3 UNAVOIDABLE ADVERSE IMPACTS 


Unavoidable, adverse impacts from the Proposed Action would include long-term reductions of 
roadless area and wilderness characteristics (naturalness and opportunities for solitude or 
primitive recreation). These losses would result from the fragmentation of roadless areas by new 
access roads for exploration and well production; from well pad, pipeline, and related 
infrastructure construction and maintenance; and from the presence, movement, and noise of gas-
development vehicles and facilities. Wilderness values and activities are not compatible with 
surface disturbances, noise, and infrastructure construction. 


4.17.4 IRRETRIEVABLE AND IRREVERSIBLE COMMITMENTS OF RESOURCES 


The proposed activities would have irretrievable impacts to non-WSA wilderness values because 
these values are incompatible with gas exploration and development. Wilderness values would 
be irretrievably lost until post-project surface disturbances were successfully reclaimed and the 
landscape was allowed to return to its natural, undeveloped state. The proposed activities would 
not have irreversible impacts on wilderness values because successful road and well-pad 
reclamation, vegetation re-growth, and ecological succession would eventually restore those 
values. 


4.17.5 RELATIONSHIP OF SHORT-TERM USES TO LONG-TERM PRODUCTIVITY 


Construction of oil and gas facilities and infrastructures would provide a short-term mineral use 
that would eventually result in the long-term loss of non-WSA wilderness characteristics. Long-
term impacts to wilderness characteristics would primarily be the result of infrastructure 
development, which would reduce the number of roadless areas, impair the naturalness of the 
areas’ wilderness characteristics, and reduce opportunities for solitude and primitive recreation. 
All activities described are surface disturbing in nature, and would produce long-term impacts 
from short-term land uses. Impacts would persist until the infrastructure was removed and all 
surface disturbances were reclaimed. 


4.18 CUMULATIVE IMPACTS 


4.18.1 INTRODUCTION 


This section analyzes the cumulative impacts to specific resource values and uses that would 
occur from implementation of the Proposed Action and the other alternatives, in conjunction 
with other impacts from past, ongoing, and reasonably foreseeable future actions not associated 
with Alternative A (Proposed Action). In general, the geographic scope of the analysis is the area 
encompassed by the BLM's Vernal FO planning area, including all public lands, state lands, and 
private lands within that area. The Vernal FO planning area includes Daggett, Duchesne, and 
Uintah counties. In general, the Vernal FO planning area was used because it allows for the most 
appropriate and quantitative analysis of impacts that exist and would be affected cumulatively 
across the defined region. However, smaller geographic scopes of analysis are also included for 
several location-specific resources that are appropriately analyzed in discrete areas; these include 
livestock allotments, potential and designated ACECs, and proposed WSRs. In addition, 
cumulative impacts to recreation, transportation, and cultural resources within Nine Mile Canyon 
are analyzed, including areas of Nine Mile Canyon outside of the Vernal FO. A cumulative 
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impacts analysis area (CIAA), indicating the area where incremental impacts or synergistic 
effects may occur and over which cumulative impacts are considered, is included for each 
resource. The timeframe of the analysis is the 45-year anticipated life of Gasco's proposed well 
field. However, the timeframe of cumulative impacts may vary from one resource value or use to 
another, depending on variations in the duration of different actions. Table 4-153 identifies the 
land use planning and environmental documents and data consulted in determining the pertinent 
existing and reasonably foreseeable future actions. 


Table 4-153. Land Use Planning and Environmental Documents and Other Data Used 


for Cumulative Impacts Analysis  


Planning/Environmental Document 
Vernal FO ROD and Approved RMP, 2008 
Revised MPR for the Vernal Planning Area, 2004 
UDOGM 2010 existing well data 
EOG Resources Inc., North Alger Natural Gas Expansion Project Draft Environmental Assessment, 
2007, UT-080-06-099 
XTO River Bend Unit Infill Environmental Assessment, 2008 UT-080-07-772 
Enduring Resources Big Pack Environmental Assessment, 2008,UT-080-06-488 
XTO Little Canyon Environmental Assessment, 2008, UT-080-05-249 
EOG Greater Chapita Wells Natural Gas Infill Project EIS 
Enduring Resources Southam Canyon Environmental Assessment, 2008, UT-080-08-342 
Berry Petroleum ANF South Unit EIS 
Programmatic EIS for Oil and Gas Development on Tribal Lands 
Newfield Exploratory Development Area (EDA) #1 Environmental Assessment, 2010 
Newfield Monument Butte EIS, 2011 
Programmatic EIS for Uintah and Ouray Tribal Lands, 2010 
XTO Hill Creek Environmental Assessment UT-010-09-329 
Greater Natural Buttes Draft EIS, 2010, DES 10-31 (BLM 2010b) 
Bill Barrett Corporation, West Tavaputs Draft EIS, 2008, UT-070-05-055 
Oil Shale Research, Development and Demonstration Project, White River Mine, Uintah County, Utah, 
Environmental Assessment, 2007, UT-080-06-280 


 


Although much of this analysis focuses on adverse cumulative impacts, it should be noted that 
cumulative impacts may also be beneficial. For example, there are positive cumulative economic 
effects of oil and gas development, including additional employment opportunities in the region, 
additional tax revenues to local governments, increased royalties to the federal government, and 
reduced dependence on foreign sources of energy. Section 4.18.2 (below) identifies the actions 
included in this cumulative analysis. 
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4.18.2 PAST, PRESENT, AND REASONABLY FORESEEABLE FUTURE ACTIONS AND 


DEVELOPMENT 


This section of the EIS incorporates into the analysis key projects for past, ongoing, proposed, 
and potential actions that may result in incremental impacts or synergistic effects if implemented 
in combination with one of the alternatives considered in the EIS. For analysis purposes, 
reasonably foreseeable actions and development projections are defined as those based on 
existing decisions, funding, or formal proposals. The reasonably foreseeable actions and 
development projections identified below come from the Proposed Actions and Decisions from 
the plans and environmental analyses identified in Table 4-153 above. However, some of those 
plans, EISs, and environmental assessments (EAs) are not yet complete. Use of the Proposed 
Actions from Draft plans and Draft EISs/EAs does not intend to imply those actions are final 
decisions; rather, they are reasonably foreseeable assumptions for this cumulative impact 
analysis. Further, the projections are not to be considered part of the Proposed Action, or 
alternatives, in this proposal. 


4.18.2.1 GEOLOGY AND MINERALS 


4.18.2.1.1 OIL AND GAS EXPLORATION, DEVELOPMENT, AND PRODUCTION 


Oil and gas development is a major resource use in the project area and Vernal FO planning area. 
Development of oil and natural gas began in the early 1900s, and although historically cyclic, 
has been a continual public land use since that time. Currently, oil and gas production is 
experiencing a resurgence.  


According to 2011 UDOGM data, there are 14,941 oil and gas wells in the Vernal FO planning 
area. The following surface disturbance assumptions, which are contained in the MPR for the 
Vernal Planning Area (BLM 2004b), have been applied to all past, present, and reasonably 
foreseeable oil and gas development: 


 2.4 acres surface disturbance per well 
 0.9 acres of surface disturbance per well will be reclaimed within one year after 


completion of operations 
 Access road construction equals 0.20 mile per well (0.73 acres surface disturbance per 


well) 
 0.47 acres of surface disturbance for pipelines per well 
 One third of pipeline surface disturbance will be reclaimed in the short term 


Using the assumptions listed above, initial disturbance from roads, pipelines, and well pads in 
the Vernal planning area is estimated to be 3.6 acres per well. Long-term impacts (after 
reclamation) would be approximately 2.55 acres per well. 
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Table 4-154. Existing Oil and Gas Activity in the BLM Vernal FO 


Well Status Well Count 
(unit 


number) 


Initial 
Disturbance 


(acres) 


Long-term 
Disturbance 


(after reclamation) 
(acres) 


Approved permit; not yet spudded 2,377 8,557 6,083  


Spudded (drilling commenced); not yet completed 331 1,192 847  


Gas Injection Well 2 7  5  


Gas Storage Well 44 158 113  


Drilling Operations Suspended 100 360 256  


Plugged and abandoned 2,488 8,957  6,367  


Producing Oil Well 4,573 16,463 11,702  


Producing Gas Well 2,868 10,325 7,339  


Returned permit; not approved 165 594 422  


Shut-in Gas Well 541 1,948 1,384  


Shut-in Gas Well 374 1,346 957  


Temporarily Abandoned 99 356 253  


Test Well 4 14 10  


Water Disposal Well 52 187 133  


Water Injection Well 919 3,308 2,352  


Water Source Well 4 14  10  


Total 14,941 53,788 38,234 


Note: Well acreage numbers rounded to nearest whole number. These calculations do not include 3,021 wells for which the location 


was abandoned, well never drilled, and permit rescinded. 
 


Based on UDOGM 2010 well data and using the assumptions above, long term impacts from 
past and present activity in the BLM Vernal FO planning area are estimated at approximately 
38,324 acres (after reclamation). This total includes approximately 2,998 miles of access road. 
Of that total, 550 wells and 1,402 acres of surface disturbance (after reclamation and including 
110 miles access road) are in the Gasco project area. 


Table 4-155.  contains information regarding the anticipated future acres of surface disturbance 
that would likely result from oil and gas production. This table includes oil and gas projects that 
were not foreseeable at the time the MPR was prepared and represents the best available 
information regarding reasonably foreseeable oil and gas projects within the BLM Vernal FO 
planning area. 
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Table 4-155. Reasonably Foreseeable Oil and Gas Projects within the BLM Vernal FO Planning Area 


Project Name Total within BLM Vernal FO Inside the Gasco Project Area 
Project 


Acreage 
Wells 


(#) 
Well Pads 


(#) 
Disturb. 
(acres) 


Fraction 
(%) 


Wells 
(#) 


Well Pads 
(#) 


Disturb. 
(acres) 


EOG North Alger EA 2,390 44 44 158 0 0 0 0 
XTO River Bend Unit Infill EA 16,719 484 266 1,103 0 0 0 0 
Enduring Resources Big Pack EA 34,437 664 292 1,620 0 0 0 0 
XTO Little Canyon EA 32,241 510 362 1,882 0 0 0 0 
BBC West Tavaputs Plateau EIS1 7,878 36 7 92 0.4%  2 1 5 


EOG Greater Chapita Wells Natural Gas Infill Project EIS 42,018 7,028 1,679 5,688 0 0 0 0 
Enduring Resources Southam Canyon EA 10,575 249 152 858 0 0 0 0 
Berry Petroleum ANF South Unit EIS 25,608 400 162 825 0 0 0 0 
Programmatic EIS for Uintah and Ouray Reservation Tribal Lands2 1,673,869 4,384 3,945 20,851 0.04% 2 1 8 
Newfield MB EDA EA3 76,744 500 500 1,800 0.1% <1 <1 1 
Newfield Monument Butte EIS4 119,804 5,750 3,250 15,612 33% 1,918 1,084 5,207 
XTO Hill Creek EA 5,417 137 101 287 0 0 0 0 
Greater Natural Buttes Draft EIS  162,854 3,675 3,675 12,658 0 0 0 0 
Total Pending Projects 2,210,554 23,814 14,394 63,213 0 1,922 1,085 5,223 
Note: Informatlon In this table was compiled from various best available information regarding Proposed Action, preferred alternatives or selected alternatives. Sources included notices 
and NEPA documents for each project. Number of well pads includes development of new pad locations and expansion of existing pads. If number of pads was not stated, all were 
assumed to be drilled vertically (i.e., one well per pad). Where disturbance estimates were not available, total project-related disturbance using standard assumptions listed above, i.e., 3.6 
acres per well 
1 5.7% of the project is within the BLM Vernal FO. Totals for BLM Vernal FO and Gasco project area are based on a total project area of 137,932 acres (as calculated by GIS) and 626 
wells, 120 well pads and 1,603 acres of initial surface disturbance (BLM 2010a, West Tavaputs ROD).  
2 88.7% of the project area is within the Vernal FO. Totals for Vernal FO and Gasco project area are based on a total project area of 1,886,771 acres (as calculated by GIS) and 4,889 
wells, 4,400 well pads, and 23,254 acres of surface disturbance. 
3 Assumed to be drilled vertically (i.e., one well per pad), initial disturbance estimated using standard assumptions listed above, i.e., 3.6 acres per well.  
4 Of the 5,750 total wells, up to 3,250 would be oil wells and 2,500 would be deep gas wells. 
5 RFD discrepancies between the Greater Natural Buttes air quality analysis and the Gasco Final EIS are due to the refinement in the cumulative emission inventories used in the Greater 
Natural Buttes analysis versus the Gasco analysis. The Gasco far-field analysis was performed in 2008, and utilized the modeling protocols and emission inventories that were developed 
in 2008. The cumulative emission inventory for the Gasco EIS was based on foreseeable development from known NEPA projects, and permitting information from the Utah and Colorado 
regulatory agencies that was current at the time the analysis was performed. The Greater Natural Buttes analysis was completed at a later date, and incorporated a larger number of 
known NEPA projects, as well as projections for sources based on the WRAP Phase III inventory. In short, the Gasco far-field analysis was based on the best available data at the time. 
Results from the Greater Natural Buttes Supplement to the Draft EIS (BLM 2011a) included the Gasco proposal as a reasonably foreseeable future development, and are incorporated 
into the Gasco FEIS analysis by reference. 
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In addition to the Proposed Action and its alternatives, reasonably foreseeable future oil and gas 
development projects within the general cumulative effects area would result in 23,814 wells and 
63,213 acres of surface disturbance. Of this total, 1,922 wells and 5,223 acres of surface 
disturbance would be within the Gasco project area. Assuming 0.2 mile of access road per well, 
development of 23,814 wells would result in approximately 4,763 miles of road, 384 within the 
Gasco project area. 


4.18.2.1.2 OTHER LEASABLE, LOCATABLE, AND SALABLE MINERALS 


The MPR for the Vernal Planning Area (BLM 2004b) projects development of tar sands, 
gilsonite, oil shale, phosphate, mineral materials (sand, gravel, building stone), locatable 
minerals (gold and uranium), and coal in the Vernal Planning Area over the next 15 years, as 
described below. 


A high potential for some occurrence of tar sands exists in the southern portion of project area 
along the Carbon/Duchesne County line. The potential for development is low, other than for 
asphalt paving, but production cannot be predicted. Most of the known occurrence of gilsonite is 
located north and east of the Gasco project area. However, some veins do occur in the 
northeastern portion of the project area. The MPR projects 10 leases, but cannot predict the 
number of new mines that would be developed by lessees. Given the vast majority of gilsonite 
veins are outside the project area, it is difficult to predict any gilsonite development in the project 
area until better quality veins east of the project area are exhausted. 


Substantial deposits of oil shale occur in the eastern and southern portions of the project area. 
Although the MPR does not predict significant oil shale development, it does anticipate one to 2 
small-scale projects. Given the amount of the resource in the project area, a development could 
occur there. The potential for occurrence of phosphate is undetermined due to the lack of useful 
data. The nearest known resource is far north of the project area on the south slopes of the Uintah 
ountains. Exploration and production does not seem likely in the project area. 


High potential for sand and gravel occurs in some areas of the west-central portion of the project 
area, and moderate demand is expected to continue. Although much of that demand would come 
from existing pits, industry inquiries into sales for mineral materials indicates the potential for at 
least 2 contract sales. It is possible one sale could occur in the project area. There is high 
potential for building stone in the southern part of the project area along the Carbon/Duchesne 
County line. In the next 15 years, there could be as many as 8 applications for sale of building 
stone to commercial vendors, and it is possible an operation would occur in the project area. 


Most of the Gasco project area has moderate potential for placer gold or uranium. There is low 
potential for new mining claims as the geology is not well suited to economic development of 
locatable minerals. Thus, little development is anticipated due to regulatory requirements, low 
economic quality, and low quantity of deposits in the project area. Coal is not known to occur in 
the project area. Thus, it is unlikely that coal would be developed in the foreseeable future. 


BLM land use plans provide for exploration and production of these resource values. Cumulative 
effects from non oil and gas mineral uses (oil shale, tar sands, locatable minerals, and salable 
minerals) are difficult to quantify, but are presumed to be of nominal impact in the project area 
(BLM 2005a). 
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4.18.2.2 LAND USE AND TRANSPORTATION 
The Vernal RMP proposes acquisition of easements to secure physical and legal access across 
state and private lands.  


BLM estimates that there are currently approximately 14,374 miles of road in the BLM Vernal 
FO. There would be additional development of new roads associated with the reasonably 
foreseeable oil and gas development, as well as associated increases in traffic on both existing 
and new roads. 


As part of the PA for the Final West Tavaputs EIS, the BLM may make changes to the on-going 
dust suppression efforts on Nine Mile Canyon Road. It is also reasonably foreseeable that certain 
segments of the road will be improved with hard surfacing, such as asphalt or chip and seal.  


4.18.2.3 LIVESTOCK MANAGEMENT 
The Vernal RMP includes provisions for the construction of between 812 guzzlers/reservoirs, 51 
well/spring developments, 38 miles of pipeline, and 69 miles of fence to aid in livestock 
management, and ensure proper distribution of livestock and utilization of forage.  


4.18.2.4 RECREATION 
The Vernal RMP includes management prescriptions to improve or construct up to 400 miles of 
trails for non-motorized recreation uses, including hiking, mountain biking, and horseback 
riding. For 400 miles of trail, surface disturbance would total 291 acres (assuming an average 
trail width of 6 feet). The RMP also plans to improve or construct up to 800 miles of motorized 
trails for backcountry recreational driving. For 800 miles of trail, surface disturbance would total 
approximately 1,148 acres (assuming an average trail width of 12 feet).  


The Vernal RMP limits recreational OHV driving to 4,860 miles of existing routes on 1,643,475 
acres of the public lands in the planning area. To meet other resource objectives, 75,845 acres 
(4% of the public lands) would be closed to all OHV travel. To provide for motorized recreation 
opportunities, cross-country travel would be permitted on 6,202 acres (<1% of the public lands). 


4.18.2.5 RIPARIAN 
The Vernal RMP manages with the intent to limit livestock grazing use of key forage species to 
30% in functioning riparian zones to maintain proper functioning condition of the riparian 
community. Grazing use would be limited to less than 20%, in riparian zones needing 
improvement, to achieve proper functioning condition of the riparian system. 


4.18.2.6 SOILS 
To reduce and prevent soil erosion, the Vernal RMP requires an approved erosion control plan 
for surface disturbing activities on slopes between 21% and 40%, and prohibits surface 
disturbance on slopes greater than 40%.  







Gasco Final EIS Chapter 4. Environmental Consequences 
4.18 Cumulative Impacts 


 


4-417 


4.18.2.7 SPECIAL DESIGNATIONS 
The Vernal RMP continued designation of the Lower Green River ACEC to protect high value 
scenery and the riparian ecosystem. The ACEC is managed with prescriptions that include no 
surface occupancy for oil and gas development, VRM Class II objectives (retention of landscape 
character), and limits on OHV use to designated routes. The Vernal RMP continued designation of 
the Nine Mile Canyon ACEC to protect cultural resources. Oil and gas leases are issued with a no 
surface occupancy stipulation. The Vernal RMP continued designation of the Pariette Wetlands 
ACEC to protect special status bird and plant habitat and the wetlands ecosystem. Oil and gas 
leases are issued with a no surface occupancy stipulation. The Vernal RMP recommended the 
Lower Green River as suitable for Wild and Scenic River designation and manages WSAs to 
protect their values until Congress either designates them as wilderness or releases them for 
management of other values and uses. 


4.18.2.8 SPECIAL STATUS  SPECIES 
Under the Vernal RMP, human disturbances are prohibited within 0.25 mile year-round and 
within 2 miles of active greater sage-grouse leks during breeding season (March 1–June 15) to 
ensure successful reproduction. The RMP also restricts construction of permanent facilities or 
structures within 2 miles of a lek wherever possible. Further, the RMP mandates measures to 
reduce noise within 0.5 mile of leks, including multi-cylinder pumps, sound reducing mufflers, 
and placement of exhaust systems. The Vernal RMP also prohibits disturbance and occupancy 
with buffers around raptor nests, during breeding seasons, to ensure successful reproduction. 


To minimize effects to federally threatened, endangered, or candidate plant species, the BLM, in 
coordination with the USFWS, has developed avoidance and minimization measures. Integration 
of and adherence to these measures will help ensure the activities carried out during oil and gas 
development (including but not limited to drilling, production, and maintenance) are in 
compliance with the ESA. The USFWS, in cooperation with the BLM, is developing a 
landscape-level, long-term monitoring program for the Sclerocactus species across their ranges 
in the Uinta Basin. The USFWS is currently working with the BLM on the identification of core 
conservation areas for federally listed plant species in the Uinta Basin. 


4.18.2.9 VEGETATION TREATMENTS 
Both the Vernal RMP and the Vernal Fire Management Plan (BLM 2009) prescribe as much as 
156,425 acres of vegetation to be burned every decade to reduce fuel loading and threat of 
wildfire, maintain and restore vegetation communities, and maintain and enhance wildlife, 
livestock, and wild horse forage. 


The Vernal RMP includes restoration and rehabilitation of up to 200,000 acres of sagebrush-
steppe habitat over the life of the plan to achieve desired plant communities, to restore and 
enhance biological diversity, to maintain and enhance watershed condition and forage 
production, and to control noxious weeds. The treatments would be conducted using fire and 
biological, chemical, and mechanical methods. 


The number of acres of each treatment cannot be added to determine a total acres treated (by any 
method), as there may be overlap of treatment areas and purposes. 
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4.18.2.10 WILDLIFE 
Under the Vernal RMP, surface-disturbing activities are prohibited in deer migration corridors, 
seasonally. The RMP designates forage and habitat for Rocky Mountain bighorn sheep, 
including forage and habitat in Nine Mile Canyon. The RMP requires disturbances within crucial 
deer winter range to affect no more than 10% of such habitat at any given time.  


4.18.3 CUMULATIVE IMPACTS RELATED TO THE PROPOSED ACTION AND 


ALTERNATIVES 


4.18.3.1 AIR QUALITY 
The cumulative air quality impact assessment evaluates emissions from project sources in 
addition to the emissions from existing permitted sources and emissions associated with 
reasonalbly foreseeable development (RFD) and reasonably foreseeable future actions (RFFA). 
Four pollutants, NOx, SOx, PM10, and PM2.5, were inventoried for the regional cumulative 
inventory. For the far-field analysis, the CIAA was defined as a grid covering an area of 412 km 
× 400 km (see Figure 4-1). A detailed discussion of cumulative emissions is provided in the Far-
field Air Quality Technical Support Document (Appendix I). 


RFD discrepancies between the Greater Natural Buttes analysis and the Gasco FEIS are due to 
the refinement in the cumulative emission inventories used in the Greater Natural Buttes analysis 
versus the Gasco analysis. The Gasco far-field analysis was performed in 2008, and utilized the 
modeling protocols and emission inventories that were developed in 2008. The cumulative 
emission inventory for the Gasco EIS was based on foreseeable development from known NEPA 
projects, and permitting information from the Utah and Colorado regulatory agencies that was 
current at the time the analysis was performed. The Greater Natural Buttes analysis was 
completed at a later date, and incorporated a larger number of known NEPA projects, as well as 
projections for sources based on the WRAP Phase III inventory. In short, the Gasco far-field 
analysis was based on the best available data at the time. The cumulative results results from the 
Greater Natural Buttes Draft EIS (BLM 2010b) are incorporated into the Gasco FEIS analysis. 


4.18.3.1.1 FAR-FIELD CUMULATIVE AIR QUALITY 


For the far-field cumulative impact analysis, emissions from each alternative were added to the 
emissions predicted for RFD, within an area defined as 412 × 400 km covering sections of 
eastern Utah and western Colorado. Impacts to air quality and AQRV were predicted for each of 
15 areas of special concern and seven high elevation lakes shown in the tables in this section. 
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Table 4-156. Class I and Sensitive Class II PSD Areas 


Sensitive Area Federal Land Manager PSD Designation 


Arches NP NPS I 
Black Canyon of the Gunnison WA FS I 
Canyonlands NP NPS I 
Capitol Reef NP NPS I 
Flat Tops WA FS I 
La Garita WA FS I 
Maroon Bells-Snowmass WA FS I 
Weminuche WA FS I 
West Elk WA FS I 
Colorado NM NPS II 
Dinosaur NM NPS II 
Flaming Gorge NRA NPS II 
High Uintas WA FS II 
Ouray NWR FWS II 
Ragged WA FS II 


 


Table 4-157. Sensitive Lakes 


Location Sensitive Lake 


Flat Tops WA Ned Wilson 
Flat Tops WA Upper Ned Wilson 
High Uintas WA Dean 
High Uintas WA Pine Island 
Maroon Bells WA Moon 
Raggeds WA Deep Creek #1 
West Elk WA S. Golden 


4.18.3.1.2 AMBIENT AIR QUALITY STANDARDS 


Significance criteria for potential criteria pollutant impacts include the NAAQS. Utah and 
Colorado have adopted the NAAQS as the standard for the State.  


Predicted maximum cumulative pollutant concentrations that could occur as a result of the 
implementation each alternative in conjunction with cumulative sources are summarized in the 
following tables and compared with the NAAQS. The values indicate the maximum for the three 
years (2001, 2002 and 2003) of modeling. As demonstrated, increases in pollutant concentrations 
are predicted to occur at levels below the NAAQS. 


Additionally, the results from the cumulative analysis performed for the Greater Natural Buttes 


Supplement to the Draft EIS (BLM 2011a) and incorporated by reference show that all 
cumulative impacts from all sources for each of the alternatives analyzed in the Greater Natural 


Buttes Supplement to the Draft EIS, including the modeled non-project sources, were below the 
established NAAQS at Class I and Class II areas for all criteria pollutants. 
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Table 4-158. Cumulative with Alternative A (Proposed Action) Maximum Pollutant Concentrations for Modeled Years (2001–


2003) at Class I Areas (micrograms per cubic meter) 
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PM2.5 24-hour  N/A 0.177 0.13 0.28 0.191 0.13 0.053 0.171 0.041 0.092 
Annual N/A 0.02 8.25 × 10-03 0.11 3.35 × 10-03 0.02 2.50 × 10-03 0.02 2.05 × 10-03 7.65 × 10-03 


PM10 24-hour 8 1.41 0.99 2.25 1.49 0.99 0.39 1.07 0.30 0.67 
NO2 Annual 2.5 0.16 0.064 0.045 7.30 × 10-03 0.11 3.79 × 10-03 0.05 2.66 × 10-03 0.02 
SO2 3-hour 25 0.50 0.12 0.56 0.57 0.42 0.08 0.16 0.08 0.14 


24-hour 5 0.19 0.04 0.23 0.21 0.09 0.03 0.04 0.03 0.03 
Annual 2 0.02 3.68 × 10-03 0.02 6.76 × 10-03 8.96 × 10-03 1.30 × 10-03 3.89 × 10-03 1.22 × 10-03 2.83 × 10-03 
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Table 4-159. Cumulative with Alternative B Maximum Pollutant Concentrations for Modeled Years (2001–2003) at Class I 


Areas (micrograms per cubic meter) 
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PM2.5 24-hour  N/A 0.14 0.09 0.18 0.14 0.13 0.037 0.1712 0.035 0.0708 


Annual N/A 0.02 6.49 × 10-03 8.29 × 10-03 2.33 × 10-03 0.02 1.97 × 10-03 0.01 1.70 × 10-03 6.45 × 10-03 


PM10 24-hour 8 0.89 0.58 1.21 0.55 0.75 0.23 1.06 0.24 0.44 


NO2 Annual 2.5 0.114 0.06 0.04 7.04 × 10-03 0.11 3.74 × 10-03 0.05 2.62 × 10-03 0.02 


SO2 3-hour 25 0.496 0.12 0.560 0.57 0.42 0.08 0.16 0.08 0.14 


24-hour 5 0.19 0.05 0.23 0.21 0.09 0.02 0.04 0.03 0.03 


Annual 2 0.02 0.00 0.02 0.01 0.01 0.00 3.88 × 10-03 1.22 × 10-03 2.82 × 10-03 
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Table 4-160. Cumulative with Alternative C Maximum Pollutant Concentrations for Modeled Years (2001–2003) at Class I 


Areas (micrograms per cubic meter) 


Pollutant Averaging 
Period 
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D


 C
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PM2.5 
24-hour  N/A 0.193 0.14 0.31 0.207 0.14 0.056 0.172 0.043 0.097 


Annual N/A 0.02 8.64 × 10-03 0.01 3.58 × 10-03 0.02 2.63 × 10-03 0.02 0.04 7.97 × 10-03 


PM10 24-hour 8 1.57 1.08 2.47 1.65 1.10 0.42 1.07 0.32 0.73 


NO2 Annual 2.5 0.12 0.06 0.05 7.44 × 10-03 0.11 3.81 × 10-03 0.05 2.68 × 10-03 0.02 


SO2 


3-hour 25 0.50 0.12 0.56 0.57 0.42 0.08 0.16 0.08 0.10 


24-hour 5 0.19 0.05 0.23 0.21 0.09 0.02 0.04 0.03 0.03 


Annual 2 0.02 3.68 × 10-03 0.02 6.76 × 10-03 8.97 × 10-03 1.30 × 10-03 3.89 × 10-03 0.04 2.83 × 10-03 
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Table 4-161. Cumulative with Alternative D (No Action) Maximum Pollutant Concentrations for Modeled Years (2001–2003) at 


Class I Areas (micrograms per cubic meter) 


Pollutant Averaging 
Period 


PS
D


 C
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PM2.5 
24-hour  N/A 0.11 0.08 0.16 0.11 0.12 0.03 0.17 0.03 0.07 


Annual N/A 0.01 6.06 × 10-03 7.08 × 10-03 2.02 × 10-03 0.02 1.75 × 10-03 0.01 1.45 × 10-03 5.90 × 10-03 


PM10 24-hour 8 0.49 0.40 0.82 0.51 0.59 0.16 0.89 0.17 0.33 


NO2 Annual 2.5 0.11 0.06 0.04 6.55 × 10-03 0.11 3.66 × 10-03 0.05 2.54 × 10-03 0.02 


SO2 


3-hour 25 0.50 0.12 0.56 0.57 0.42 0.08 0.16 0.08 0.14 


24-hour 5 0.20 0.05 0.23 0.21 0.09 0.02 0.04 0.03 0.03 


Annual 2 0.02 3.65 × 10-03 0.02 6.74 × 10-03 8.92 × 10-03 1.29 × 10-03 3.87 × 10-03 1.21 × 10-03 2.81 × 10-03 
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Table 4-162. Cumulative with Alternative E Maximum Pollutant Concentrations for Modeled Years (2001–2003) at Class I 


Areas (micrograms per cubic meter) 


Pollutant Averaging 
Period 
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 C
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PM2.5 
24-hour  N/A 0.16 0.12 0.26 0.18 0.13 0.049 0.1714 0.039 0.5313 


Annual N/A 0.02 7.86 × 10-03 0.01 3.12 × 10-03 0.02 2.36 × 10-03 0.01 1.94 × 10-03 7.34 × 10-03 


PM10 24-hour 8 1.24 0.89 2.01 1.33 0.87 0.35 1.07 0.28 1.06 


NO2 Annual 2.5 0.117 0.06 0.05 7.48 × 10-03 0.11 3.82 × 10-03 0.05 2.69 × 10-03 0.02 


SO2 


3-hour 25 0.496 0.12 0.561 0.57 0.42 0.08 0.16 0.08 0.14 


24-hour 5 0.19 0.05 0.23 0.21 0.09 0.02 0.04 0.03 0.03 


Annual 2 0.02 3.69 × 10-03 0.02 6.76 × 10-03 8.99 × 10-03 1.30 × 10-03 3.90 × 10-03 1.22 × 10-03 2.84 × 10-03 
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Table 4-163. Cumulative with Alternative F
1
 Maximum Pollutant Concentrations for Modeled Years (2001–2003) at Class I 


Areas (micrograms per cubic meter) 


Pollutant Averaging 
Period 
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 C
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PM2.5 
24-hour 1 N/A 0.177 0.13 0.28 0.191 0.13 0.053 0.171 0.041 0.092 
Annual N/A 0.02 8.25 × 10-03 0.11 3.35 × 10-03 0.02 2.50 × 10-03 0.02 2.05 × 10-03 7.65 × 10-03 


PM10 24-hour 8 1.41 0.99 2.25 1.49 0.99 0.39 1.07 0.30 0.67 
NO2 Annual 2.5 0.16 0.064 0.045 7.30 × 10-03 0.11 3.79 × 10-03 0.05 2.66 × 10-03 0.02 


SO2 
3-hour 25 0.50 0.12 0.56 0.57 0.42 0.08 0.16 0.08 0.14 
24-hour 5 0.19 0.04 0.23 0.21 0.09 0.03 0.04 0.03 0.03 
Annual 2 0.02 3.68 × 10-03 0.02 6.76 × 10-03 8.96 × 10-03 1.30 × 10-03 3.89 × 10-03 1.22 × 10-03 2.83 × 10-03 


1 Impacts assumed to be equal to or less than Alternative A 
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Table 4-164. Cumulative with Alternative B Maximum Pollutant Concentrations for Modeled Years (2001–2003) at Class II 


Areas (micrograms per cubic meter) 


Pollutant Averaging 
Period 


PSD Class II 
Increment 


(μg/m3) 


NAAQS 
(μg/m3) 


Dinosaur 
NM 


Colorado 
NM 


Flaming 
Gorge NRA 


Ouray  
NWR 


Ragged  
WA 


High Uintas 
WA 


PM2.5 
24-hour N/A 35 1.71 0.16 0.25 5.96 0.17 0.33 


Annual N/A 15 0.22 0.02 0.02 1.71 0.01 0.02 


PM10 24-hour 30 150 9.7 0.83 1.48 32.9 0.89 2.03 


NO2 Annual 25 100 0.99 0.07 0.23 8.87 0.03 0.05 


SO2 


3-hour 512 1300 2.06 3.05 0.26 140 0.13 0.50 


24-hour 91 365 0.32 0.46 0.14 76.1 0.03 0.15 


Annual 20 80 0.03 0.03 9.22 × 10-03 12.1 3.27 × 10-03 0.01 
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Table 4-165. Cumulative with Alternative C Maximum Pollutant Concentrations for Modeled Years (2001–2003) at Class II 


Areas (micrograms per cubic meter) 


Pollutant Averaging 
Period 


PSD Class II 
Increment 


(μg/m3) 


NAAQS 
(μg/m3) 


Dinosaur  
NM 


Colorado  
NM 


Flaming 
Gorge NRA 


Ouray  
NWR 


Ragged  
WA 


High Uintas 
WA 


PM2.5 24-hour N/A 35 0.25 2.04 0.26 8.24 0.17 0.64 
Annual N/A 15 0.02 0.29 0.04 1.89 0.01 0.03 


PM10 24-hour 30 150 2.00 15.15 2.98 64.1 1.07 5.76 


NO2 Annual 25 100 0.07 1.02 0.24 8.94 0.03 0.05 


SO2 3-hour 512 1300 3.05 2.06 0.26 0.58 0.13 0.5 
24-hour 91 365 0.46 0.32 0.14 0.32 0.03 0.15 
Annual 20 80 0.03 0.03 9.33 × 10-03 0.32 3.29 × 10-03 0.01 
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Table 4-166. Cumulative with Alternative D (No Action) Maximum Pollutant Concentrations for Modeled Years (2001–2003) at 


Class II Areas (micrograms per cubic meter) 


Pollutant Averaging 
Period 


PSD Class II 
Increment 


(μg/m3) 


NAAQS 
(μg/m3) 


Dinosaur  
NM 


Colorado  
NM 


Flaming 
Gorge NRA 


Ouray  
NWR 


Ragged  
WA 


High Uintas 
WA 


PM2.5 
24-hour N/A 35 1.65 0.16 0.23 5.59 0.17 0.28 


Annual N/A 15 0.21 0.02 0.02 1.68 0.01 0.01 


PM10 24-hour 30 150 9.15 0.77 1.26 29.2 0.89 1.53 


NO2 Annual 25 100 0.94 0.07 0.23 8.72 0.03 0.05 


SO2 


3-hour 512 1300 2.06 3.05 0.26 0.58 0.13 0.50 


24-hour 91 365 0.32 0.46 0.13 0.31 0.03 0.15 


Annual 20 80 0.03 0.03 9.13 × 10-03 0.11 3.26 × 10-03 0.01 
 
Table 4-167. Cumulative with Alternative E Maximum Pollutant Concentrations for Modeled Years (2001–2003) at Class II 


Areas (micrograms per cubic meter) 


Pollutant 
Averaging 


Period 
PSD Class II 
Increment 


(μg/m3) 


NAAQS 
(μg/m3) 


Dinosaur 
NM 


Colorado 
NM 


Flaming 
Gorge NRA 


Ouray  
NWR 


Ragged  
WA 


High Uintas 
WA 


PM2.5 
24-hour N/A 35 0.22 1.92 0.33 7.42 0.17 0.53 


Annual N/A 15 0.02 0.26 0.031 1.82 0.01 0.025 


PM10 24-hour 30 150 1.64 13.82 2.60 55.1 1.06 4.52 


NO2 Annual 25 100 0.07 1.02 0.236 8.95 0.03 0.055 


SO2 


3-hour 512 1300 3.05 2.06 0.26 0.64 0.13 0.5 


24-hour 91 365 0.46 0.32 0.14 0.34 0.03 0.15 


Annual 20 80 0.03 0.03 9.39 × 10-03 0.11 3.29 × 10-03 0.01 
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Table 4-168. Cumulative with Alternative F
1
 Maximum Pollutant Concentrations for Modeled Years (2001–2003) at Class II 


Areas (micrograms per cubic meter) 


Pollutant 
Averaging 


Period 
PSD Class II 
Increment 


(μg/m
3
) 


NAAQS 
(μg/m


3
) 


Dinosaur  
NM 


Colorado  
NM 


Flaming 
Gorge NRA 


Ouray  
NWR 


Ragged  
WA 


High Uintas 
WA 


PM2.5 
24-hour1 N/A 35 01.98 0.23 1.98 0.35 7.82 0.17 
Annual N/A 15 0.28 0.02 0.28 0.03 1.86 0.01 


PM10 24-hour 30 150 14.50 1.83 14.50 2.86 59.7 1.06 
NO2 Annual 25 100 1.01 0.07 1.01 0.23 8.93 0.03 


SO2 
3-hour 512 1,300 2.06 3.05 2.06 0.26 0.59 0.13 
24-hour 91 365 0.32 0.46 0.32 0.13 0.33 0.03 
Annual 20 80 0.03 0.03 0.03 9.29 × 10-03 0.11 3.28 × 10-03 


1 Impacts assumed to be equal to or less than Alternative A 
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4.18.3.1.3 TERRESTRIAL ACID DEPOSITION 


Terrestrial deposition impacts were predicted for dry and wet nitrogen and sulfur chemical 
species and were compared to the FLAG deposition analysis thresholds (DAT) for Class 1 areas 
of 0.005 kg/ha/yr (FLAG 2010). The following tables present the cumulative deposition results. 
Project-related impacts are presented in Section 4.2.2.3. 


Table 4-169. Cumulative with Alternative A (Proposed Action) Nitrogen and Sulfur 


Deposition Maximum Predicted Potential Impacts from 2001–2003 


Area of Special 
Concern 


 (Class I Areas) 


Max 
N Dep 


(kg/ha/yr) 


Max 
S Dep 


(kg/ha/yr) 


Area of Special 
Concern 


(Class II Areas) 


Max 
N Dep 


(kg/ha/yr) 


Max 
S Dep 


(kg/ha/yr) 


Arches NP 1.99 × 10-02 6.02 × 10-03 Dinosaur NM 1.97 × 10-01 1.35 × 10-02 
Black Canyon of 
the Gunnison WA 2.18 × 10-02 2.93 × 10-03 Colorado NM 2.51 × 10-02 1.18 × 10-02 


Canyonlands NP 1.12 × 10-02 5.44 × 10-03 Flaming Gorge NRA 8.45 × 10-02 6.22 × 10-03 
Capitol Reef NP 5.19 × 10-03 2.51 × 10-03 Ouray NWR 8.42 × 10-01 2.14 × 10-02 
Flat Tops WA 5.02 × 10-02 6.81 × 10-03 Ragged WA 1.67 × 10-02 2.90 × 10-03 
La Garita WA 4.78 × 10-03 1.29 × 10-03 High Uintas WA 1.85 × 10-02 8.25 × 10-03 
Maroon Bells-
Snowmass WA 2.12 × 10-02 3.32 × 10-03    


Weminuche WA 4.21 × 10-03 1.27 × 10-03    
West Elk WA 1.23 × 10-02 2.61 × 10-03    
NP = National Park 
WA = Wilderness Area 
NM = National Monument 


NWR = National Wildlife Refuge 
NRA = National Recreation Area 


 


Table 4-170. Cumulative with Alternative B Nitrogen and Sulfur Deposition Maximum 


Predicted Potential Impacts from 2001–2003 


Area of Special 
Concern 


 (Class I Areas) 


Max 
N Dep 


(kg/ha/yr) 


Max 
S Dep 


(kg/ha/yr) 


Area of Special 
Concern 


(Class II Areas) 


Max 
N Dep 


(kg/ha/yr) 


Max 
S Dep 


(kg/ha/yr) 


Arches NP 1.95 × 10-02 6.01 × 10-03 Dinosaur NM 1.93 × 10-01 1.34 × 10-02 


Black Canyon of 
the Gunnison WA 2.16 × 10-02 2.92 × 10-03 Colorado NM 2.45 × 10-02 1.18 × 10-02 


Canyonlands NP 1.10 × 10-02 5.43 × 10-03 Flaming Gorge NRA 8.37 × 10-02 6.19 × 10-03 


Capitol Reef NP 5.05 × 10-03 2.51 × 10-03 Ouray NWR 8.35 × 10-01 2.13 × 10-02 


Flat Tops WA 4.98 × 10-02 6.79 × 10-03 Ragged WA 1.66 × 10-02 2.90 × 10-03 


La Garita WA 4.70 × 10-03 1.29 × 10-03 High Uintas WA 1.80 × 10-02 8.24 × 10-03 


Maroon Bells-
Snowmass WA 2.10 × 10-02 3.31 × 10-03    


Weminuche WA 4.13 × 10-03 1.27 × 10-03    


West Elk WA 1.22 × 10-02 2.61 × 10-03    
NP = National Park 
WA = Wilderness Area 
NM = National Monument 


NWR = National Wildlife Refuge 
NRA = National Recreation Area 
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Table 4-171. Cumulative with Alternative C Nitrogen and Sulfur Deposition Maximum 


Predicted Potential Impacts from 2001–2003 


Area of Special 
Concern 


 (Class I Areas) 


Max 
N Dep 


(kg/ha/yr) 


Max 
S Dep 


(kg/ha/yr) 


Area of Special 
Concern 


(Class II Areas) 


Max 
N Dep 


(kg/ha/yr) 


Max 
S Dep 


(kg/ha/yr) 


Arches NP 2.02 × 10-02 6.08 × 10-03 Dinosaur NM 2.00 × 10-01 1.36 × 10-02 
Black Canyon of 
the Gunnison WA 2.19 × 10-02 2.96 × 10-03 Colorado NM 2.55 × 10-02 1.19 × 10-02 


Canyonlands NP 1.14 × 10-02 5.46 × 10-03 Flaming Gorge NRA 8.52 × 10-02 6.32 × 10-03 
Capitol Reef NP 5.29 × 10-03 2.52 × 10-03 Ouray NWR 8.45 × 10-01 2.22 × 10-02 
Flat Tops WA 5.05 × 10-02 6.89 × 10-03 Ragged WA 1.69 × 10-02 2.94 × 10-03 
La Garita WA 4.83 × 10-03 1.31 × 10-03 High Uintas WA 1.89 × 10-02 8.27 × 10-03 
Maroon Bells-
Snowmass WA 2.13 × 10-02 3.35 × 10-03    


Weminuche WA 4.27 × 10-03 1.29 × 10-03    
West Elk WA 1.24 × 10-02 2.64 × 10-03    
NP = National Park 
WA = Wilderness Area 
NM = National Monument 


NWR = National Wildlife Refuge 
NRA = National Recreation Area 


 


Table 4-172. Cumulative with Alternative D (No Action) Nitrogen and Sulfur Deposition 


Maximum Predicted Potential Impacts from 2001–2003 


Area of Special 
Concern 


 (Class I Areas) 


Max 
N Dep 


(kg/ha/yr) 


Max 
S Dep 


(kg/ha/yr) 


Area of Special 
Concern 


(Class II Areas) 


Max 
N Dep 


(kg/ha/yr) 


Max 
S Dep 


(kg/ha/yr) 


Arches NP 1.88 × 10-02 5.99 × 10-03 Dinosaur NM 1.85 × 10-01 1.34 × 10-02 
Black Canyon of 
the Gunnison WA 2.13 × 10-02 2.92 × 10-03 Colorado NM 2.36 × 10-02 1.18 × 10-02 


Canyonlands NP 1.07 × 10-02 5.42 × 10-03 Flaming Gorge NRA 8.23 × 10-02 6.16 × 10-03 
Capitol Reef NP 4.81 × 10-03 2.51 × 10-03 Ouray NWR 8.17 × 10-01 2.09 × 10-02 
Flat Tops WA 4.91 × 10-02 6.77 × 10-03 Ragged WA 1.63 × 10-02 2.89 × 10-03 
La Garita WA 4.56 × 10-03 1.29 × 10-03 High Uintas WA 1.70 × 10-02 8.24 × 10-03 
Maroon Bells-
Snowmass WA 2.07 × 10-02 3.30 × 10-03    


Weminuche WA 3.99 × 10-03 1.27 × 10-03    
West Elk WA 1.19 × 10-02 2.60 × 10-03    
NP = National Park 
WA = Wilderness Area 
NM = National Monument 


NWR = National Wildlife Refuge 
NRA = National Recreation Area 
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Table 4-173. Cumulative with Alternative E Nitrogen and Sulfur Deposition Maximum 


Predicted Potential Impacts from 2001–2003 


Area of Special 
Concern 


 (Class I Areas) 


Max 
N Dep 


(kg/ha/yr) 


Max 
S Dep 


(kg/ha/yr) 


Area of Special 
Concern 


(Class II Areas) 


Max 
N Dep 


(kg/ha/yr) 


Max 
S Dep 


(kg/ha/yr) 


Arches NP 1.90 × 10-02 6.04 × 10-03 Dinosaur NM 1.85 × 10-01 1.34 × 10-02 
Black Canyon of 
the Gunnison WA 2.13 × 10-02 2.94 × 10-03 Colorado NM 2.37 × 10-02 1.18 × 10-02 


Canyonlands NP 1.07 × 10-02 5.43 × 10-03 Flaming Gorge NRA 8.25 × 10-02 6.19 × 10-03 
Capitol Reef NP 4.84 × 10-03 2.52 × 10-03 Ouray NWR 8.21 × 10-01 2.16 × 10-02 
Flat Tops WA 4.92 × 10-02 6.83 × 10-03 Ragged WA 1.63 × 10-02 2.91 × 10-03 
La Garita WA 4.59 × 10-03 1.30 × 10-03 High Uintas WA 1.72 × 10-02 8.24 × 10-03 
Maroon Bells-
Snowmass WA 2.07 × 10-02 3.33 × 10-03    


Weminuche WA 4.02 × 10-03 1.28 × 10-03    
West Elk WA 1.19 × 10-02 2.62 × 10-03    
NP = National Park 
WA = Wilderness Area 


NM = National Monument 
NWR = National Wildlife Refuge 


NRA = National Recreation Area 


 


Table 4-174. Cumulative with Alternative F
1
 Nitrogen and Sulfur Deposition Maximum 


Predicted Potential Impacts from 2001–2003 


Area of Special 
Concern 


 (Class I Areas) 


Max 
N Dep (kg/ha/yr) 


Max 
S Dep (kg/ha/yr) 


Area of Special 
Concern 


(Class II Areas) 


Max 
N Dep (kg/ha/yr) 


Arches NP 1.99 × 10-02 6.02 × 10-03 Dinosaur NM 1.97 × 10-01 


Black Canyon of 
the Gunnison WA 2.18 × 10-02 2.93 × 10-03 Colorado NM 2.51 × 10-02 


Canyonlands NP 1.12 × 10-02 5.44 × 10-03 Flaming Gorge 
NRA 8.45 × 10-02 


Capitol Reef NP 5.19 × 10-03 2.51 × 10-03 Ouray NWR 8.42 × 10-01 


Flat Tops WA 5.02 × 10-02 6.81 × 10-03 Ragged WA 1.67 × 10-02 


La Garita WA 4.78 × 10-03 1.29 × 10-03 High Uintas WA 1.85 × 10-02 


Maroon Bells-
Snowmass WA 2.12 × 10-02 3.32 × 10-03   


Weminuche WA 4.21 × 10-03 1.27 × 10-03   


West Elk WA 1.23 × 10-02 2.61 × 10-03   
NP = National Park 
WA = Wilderness Area 


NM = National Monument 
NWR = National Wildlife Refuge 


NRA = National Recreation Area 


1 Impacts assumed to be equal to or less than Alternative A. 


4.18.3.1.4 AQUATIC ACID DEPOSITION 


Potential acid neutralizing capacity (ANC) impacts were calculated manually by applying the 
screening methodology prescribed by the USFS. Predicted project impacts at all lakes are less 
than a 10% change in ANC as summarized in the following tables. 
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Table 4-175. Cumulative Nitrogen and Sulfur Deposition Maximum Predicted Potential 


Impacts from 2001–2003 


Lake of 
Special Concern 


Nitrogen (Dn) 
Deposition 
(kg/ha/yr) 


Sulfur (Ds) 
Deposition 
(kg/ha/yr) 


ANC 
Change 
(µeq/l) 


Percent 
ANC 


Change 
Alternative A 


Ned Wilson 3.49 × 10-02 5.47 × 10-03 1.21 2.08% 


Upper Ned Wilson 3.49 × 10-02 5.47 × 10-03 1.33 6.26% 


Moon 1.55 × 10-02 2.81 × 10-03 13.7 0.80% 


Deep Creek 1 1.40 × 10-02 2.66 × 10-03 21.6 0.88% 


South Golden 9.80 × 10-03 2.20 × 10-03 2.22 0.29% 


Dean 1.02 × 10-02 6.67 × 10-03 13.6 1.70% 


Pine Island 9.92 × 10-03 6.82 × 10-03 13.7 1.04% 


Alternative B 
Ned Wilson 3.45 × 10-02 5.46 × 10-03 1.21 2.07% 


Upper Ned Wilson 3.45 × 10-02 5.46 × 10-03 1.32 6.25% 


Moon 1.53 × 10-02 2.80 × 10-03 13.7 0.80% 


Deep Creek 1 1.38 × 10-02 2.66 × 10-03 21.6 0.88% 


South Golden 9.66 × 10-03 2.19 × 10-03 2.21 0.29% 


Dean 9.95 × 10-03 6.67 × 10-03 13.6 1.70% 


Pine Island 9.74 × 10-03 6.81 × 10-03 13.7 1.04% 


Alternative C 
Ned Wilson 3.52 × 10-02 5.54 × 10-03 1.22 2.11% 


Upper Ned Wilson 3.52 × 10-02 5.54 × 10-03 1.34 6.35% 


Moon 1.56 × 10-02 2.84 × 10-03 13.8 0.81% 


Deep Creek 1 1.41 × 10-02 2.69 × 10-03 21.9 0.89% 


South Golden 9.89 × 10-03 2.22 × 10-03 2.24 0.29% 


Dean 1.03 × 10-02 6.71 × 10-03 13.7 1.71% 


Pine Island 1.01 × 10-02 6.85 × 10-03 13.8 1.05% 


Alternative D 
Ned Wilson 3.39 × 10-02 5.44 × 10-03 1.20 2.07% 


Upper Ned Wilson 3.39 × 10-02 5.44 × 10-03 1.32 6.23% 


Moon 1.50 × 10-02 2.80 × 10-03 13.6 0.79% 


Deep Creek 1 1.35 × 10-02 2.65 × 10-03 21.5 0.88% 


South Golden 9.43 × 10-03 2.19 × 10-03 2.21 0.29% 


Dean 9.53 × 10-03 6.66 × 10-03 13.6 1.70% 


Pine Island 9.36 × 10-03 6.80 × 10-03 13.7 1.04% 
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Table 4-175. Cumulative Nitrogen and Sulfur Deposition Maximum Predicted Potential 


Impacts from 2001–2003 


Lake of 
Special Concern 


Nitrogen (Dn) 
Deposition 
(kg/ha/yr) 


Sulfur (Ds) 
Deposition 
(kg/ha/yr) 


ANC 
Change 
(µeq/l) 


Percent 
ANC 


Change 
Alternative E 


Ned Wilson 3.40 × 10-02 5.48 × 10-03 1.21 2.09% 


Upper Ned Wilson 3.40 × 10-02 5.48 × 10-03 1.33 6.28% 


Moon 1.51 × 10-02 2.82 × 10-03 13.7 0.80% 


Deep Creek 1 1.36 × 10-02 2.67 × 10-03 21.7 0.88% 


South Golden 9.48 × 10-03 2.20 × 10-03 2.22 0.29% 


Dean 9.61 × 10-03 6.68 × 10-03 13.6 1.71% 


Pine Island 9.42 × 10-03 6.83 × 10-03 13.7 1.05% 


Alternative F1 
Ned Wilson 3.49 × 10-02 5.47 × 10-03 1.21 2.08% 
Upper Ned Wilson 3.49 × 10-02 5.47 × 10-03 1.33 6.26% 
Moon 1.55 × 10-02 2.81 × 10-03 13.7 0.80% 
Deep Creek 1 1.40 × 10-02 2.66 × 10-03 21.6 0.88% 
South Golden 9.80 × 10-03 2.20 × 10-03 2.22 0.29% 
Dean 1.02 × 10-02 6.67 × 10-03 13.6 1.70% 
Pine Island 9.92 × 10-03 6.82 × 10-03 13.7 1.04% 
1 Impacts assumed to be equal to or less than Alternative A. 


 


4.18.3.1.5 VISIBILITY IMPAIRMENT 


The visibility assessment methodology used for this analysis used the BLM suggested method 
for performing visibility impact assessments (Archer 2008). This method involved a first level 
screening analysis for visibility following the recommendations in the FLAG (2000) Guideline 
document. If the seasonal screening analysis indicated that predicted changes in visibility 
exceeded the 1.0 deciview LAC on more than one day per year at any mandatory Federal PSD 
Class I area, a daily refined analysis was conducted based on hourly IMPROVE optical 
monitoring data measured at Canyonlands National Park for 1987 through 2004 (Archer 2006). 


The screening results for the cumulative sources in addition to each alternative are presented in 
Table 4-176 to Table 4-181. Because there were changes in visibility that exceeded 1.0 deciview 
LAC on more than one day per year at various Class I areas, a refined analysis was performed. 
The refined analysis is contained in Table 4-182. Changes in visibility at sensitive Class II for 
both screening and refined methods are also provided for informational purposes. 


Each alternative would have a very small incremental influence on the visibility impacts when 
combined with cumulative source impacts. Therefore, the Gasco project is not expected to have a 
substantial overall impact to visibility impairment in addition to other sources in the region. It 
should be noted that the cumulative impacts assume that all RFD development and operation 
emissions would occur within the same year. Although unlikely, this approach is one that is 
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typically followed because there is no way to know how cumulative source will interact. 
Therefore, it is likely that actual cumulative visibility impacts would be below those presented in 
the following tables.  


Discrepancies between the visibility cumulative results between the Greater Natural Buttes 
analysis and the Gasco FEIS are due to the refinement in the cumulative emission inventories 
used in the Greater Natural Buttes analysis versus the Gasco analysis. The Gasco far-field 
analysis was performed in 2008, and utilized the modeling protocols and emission inventories 
that were developed in 2008. The cumulative emission inventory for the Gasco EIS was based on 
foreseeable development from known NEPA projects, and permitting information from the Utah 
and Colorado regulatory agencies that was current at the time the analysis was performed. The 
Greater Natural Buttes analysis was completed at a later date, and incorporated a larger number 
of known NEPA projects, as well as projections for sources based on the WRAP Phase III 
inventory (2009). In short, the Gasco cumulative visibility far-field analysis was based on the 
best available data at the time. 


The cumulative analysis performed for the Greater Natural Buttes Draft EIS (BLM 2010b) did 
incorporate the Gasco project, as well as additional projects and data not available at the time the 
analysis was performed for Gasco. This document incorporates the results from the Greater 


Natural Buttes Draft EIS by reference. The Greater Natural Buttes Draft EIS analysis showed 
greater cumulative impacts to visibility from the cumulative projects analyzed. For example, 
visibility impacts greater than 10%  extinction at Class I areas included 311 days at Arches 
National Park, 236 days at Canyonlands National Park, and 348 days at Flat Tops Wilderness 
Area.  


Table 4-176. Alternative A (Proposed Action) Screening Visibility Impacts 


Area of Special Concern (Class) 
2001 2002 2003 


Days  
Δ dV >1.0 


Max  
Δ dV 


Days  
Δ dV >1.0 


Max  
Δ dV 


Days  
Δ dV >1.0 


Max  
Δ dV 


Arches NP (I) 15 2.66 22 2.58 20 2.84 
Black Canyon of the Gunnison WA (I) 3 1.32 7 1.87 2 1.59 
Canyonlands NP (I) 17 2.52 14 3.05 12 2.47 
Capitol Reef NP (I) 5 3.00 4 1.93 2 1.19 
Flat Tops WA (I) 9 1.65 13 1.78 10 2.02 
La Garita WA (I) 0 0.34 0 0.85 0 0.56 
Maroon Bells-Snowmass WA (I) 2 1.19 4 1.95 4 1.88 
Weminuche WA (I) 0 0.73 4 1.35 1 1.10 


West Elk WA (I) 0 0.64 0 0.62 0 0.59 
Colorado NM (II) 14 2.11 22 2.65 17 2.59 
Dinosaur NM (II) 200 8.46 180 11.02 167 8.66 
Flaming Gorge NRA (II) 33 5.95 48 4.55 27 4.74 
High Uintas WA (II) 7 1.19 39 6.67 15 5.31 
Ouray NWR (II) 347 12.75 361 19.18 354 18.14 
Ragged WA (II) 1 1.27 4 1.82 2 1.24 
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Table 4-177. Alternative B Screening Visibility Impacts 


Area of Special Concern (Class) 
2001 2002 2003 


Days  
Δ dV >1.0 


Max  
Δ dV 


Days  
Δ dV >1.0 


Max  
Δ dV 


Days  
Δ dV >1.0 


Max  
Δ dV 


Arches NP (I) 13 2.45 16 2.39 17 2.60 
Black Canyon of the Gunnison WA (I) 3 1.29 7 1.69 2 1.49 
Canyonlands NP (I) 16 2.33 11 2.64 10 2.21 
Capitol Reef NP (I) 4 2.75 4 1.73 2 1.04 
Flat Tops WA (I) 6 1.62 13 1.67 10 1.86 
La Garita WA (I) 0 0.33 0 0.77 0 0.55 
Maroon Bells-Snowmass WA (I) 2 1.14 3 1.87 4 1.77 


Weminuche WA (I) 0 0.72 4 1.24 0 0.57 
West Elk WA (I) 0 0.63 0 0.60 1 1.03 
Colorado NM (II) 12 2.75 19 2.54 146 8.38 
Dinosaur NM (II) 180 8.03 168 10.44 15 2.41 
Flaming Gorge NRA (II) 29 5.94 41 4.21 26 4.50 
High Uintas WA (II) 6 1.42 35 5.82 353 16.3 
Ouray NWR (II) 346 11.72 360 17.56 1 1.12 
Ragged WA (II) 1 1.25 8 1.82 17 2.60 
 


Table 4-178. Alternative C Screening Visibility Impacts 


Area of Special Concern (Class) 
2001 2002 2003 


Days  
Δ dV >1.0 


Max  
Δ dV 


Days  
Δ dV >1.0 


Max  
Δ dV 


Days  
Δ dV >1.0 


Max  
Δ dV 


Arches NP (I) 15 2.74 23 2.66 21 2.94 
Black Canyon of the Gunnison WA (I) 3 1.33 7 1.95 2 1.64 
Canyonlands NP (I) 17 2.60 14 3.21 13 2.56 
Capitol Reef NP (I) 6 3.12 6 2.02 3 1.24 
Flat Tops WA (I) 9 1.69 13 1.82 10 2.08 
La Garita WA (I) 0 0.34 0 0.89 0 0.56 
Maroon Bells-Snowmass WA (I) 2 1.21 6 1.99 4 1.92 
Weminuche WA (I) 0 0.73 4 1.40 1 1.14 
West Elk WA (I) 0 0.65 0 0.65 0 0.59 
Colorado NM (II) 14 2.16 23 2.72 17 2.71 
Dinosaur NM (II) 202 8.66 181 11.22 171 8.78 
Flaming Gorge NRA (II) 36 5.96 51 4.77 29 4.84 
High Uintas WA (II) 8 1.61 40 7.05 16 5.53 
Ouray NWR (II) 347 13.39 361 19.88 354 18.88 
Ragged WA (II) 1 1.28 5 1.83 2 1.28 
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Table 4-179. Alternative D (No Action) Screening Visibility Impacts 


Area of Special Concern (Class) 
2001 2002 2003 


Days  
Δ dV >1.0 


Max  
Δ dV 


Days  
Δ dV >1.0 


Max  
Δ dV 


Days  
Δ dV >1.0 


Max  
Δ dV 


Arches NP (I) 12 2.24 15 2.23 15 2.45 
Black Canyon of the Gunnison WA (I) 3 1.27 7 1.58 1 1.42 
Canyonlands NP (I) 12 2.15 8 2.41 9 2.04 
Capitol Reef NP (I) 3 2.48 2 1.58 0 0.97 
Flat Tops WA (I) 6 1.61 12 1.59 10 1.75 
La Garita WA (I) 0 0.32 0 0.72 0 0.54 
Maroon Bells-Snowmass WA (I) 2 1.09 3 1.87 4 1.70 


Weminuche WA (I) 0 0.61 0 0.59 0 0.56 
West Elk WA (I) 0 0.71 1 1.16 0 0.97 
Dinosaur NM (II) 167 7.56 166 10.1 143 8.13 
Colorado NM (II) 12 2.00 17 2.44 13 2.32 
Flaming Gorge NRA (II) 25 5.92 40 4.00 21 4.30 
Ouray NWR (II) 346 11.6 360 16.53 353 15.57 
Ragged WA (II) 1 1.23 2 1.82 1 1.06 
High Uintas WA (II) 4 1.27 32 5.17 12 4.51 
 


Table 4-180. Alternative E Screening Visibility Impacts 


Area of Special Concern (Class) 
2001 2002 2003 


Days  
Δ dV >1.0 


Max  
Δ dV 


Days  
Δ dV >1.0 


Max  
Δ dV 


Days  
Δ dV >1.0 


Max  
Δ dV 


Arches NP (I) 15 2.68 23 2.60 21 2.86 
Black Canyon of the Gunnison WA (I) 3 1.32 7 1.87 2 1.60 
Canyonlands NP (I) 17 2.52 14 3.06 13 2.49 
Capitol Reef NP (I) 5 3.02 5 1.93 2 1.20 
Flat Tops WA (I) 9 1.66 13 1.79 10 2.03 
La Garita WA (I) 0 0.34 0 0.86 0 0.56 
Maroon Bells-Snowmass WA (I) 2 1.19 4 1.95 4 1.89 
Weminuche WA (I) 0 0.73 4 1.36 1 1.11 
West Elk WA (I) 0 0.64 0 0.63 0 0.59 
Colorado NM (II) 14 2.11 23 2.67 17 2.62 
Dinosaur NM (II) 197 8.42 178 11.01 164 8.70 
Flaming Gorge NRA (II) 33 5.96 47 4.58 27 4.77 
High Uintas WA (II) 7 1.55 39 6.74 15 5.36 
Ouray NWR (II) 347 12.69 361 19.14 353 18.04 
Ragged WA (II) 1 1.27 4 1.82 2 1.25 
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Table 4-181. Alternative F
1
 Screening Visibility Impacts 


Area of Special Concern (Class) 
2001 2002 2003 


Days  
Δ dV >1.0 


Max  
Δ dV 


Days  
Δ dV >1.0 


Max  
Δ dV 


Days  
Δ dV >1.0 


Max  
Δ dV 


Arches NP (I) 15 2.66 22 2.58 20 2.84 
Black Canyon of the Gunnison WA (I) 3 1.32 7 1.87 2 1.59 
Canyonlands NP (I) 17 2.52 14 3.05 12 2.47 
Capitol Reef NP (I) 5 3.00 4 1.93 2 1.19 
Flat Tops WA (I) 9 1.65 13 1.78 10 2.02 
La Garita WA (I) 0 0.34 0 0.85 0 0.56 


Maroon Bells-Snowmass WA (I) 2 1.19 4 1.95 4 1.88 
Weminuche WA (I) 0 0.73 4 1.35 1 1.10 
West Elk WA (I) 0 0.64 0 0.62 0 0.59 
Colorado NM (II) 14 2.11 22 2.65 17 2.59 
Dinosaur NM (II) 200 8.46 180 11.02 167 8.66 
Flaming Gorge NRA (II) 33 5.95 48 4.55 27 4.74 
High Uintas WA (II) 7 1.19 39 6.67 15 5.31 
Ouray NWR (II) 347 12.75 361 19.18 354 18.14 
Ragged WA (II) 1 1.27 4 1.82 2 1.24 
1 Impacts assumed to be equal to or less than Alternative A 
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Table 4-182. Gasco Maximum of 2001–2003 Cumulative with Alternatives Refined Visibility Impacts for Each Alternative 


Area of Special Concern  
(Class) 


Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Preferred Alternative) 


Days  
Δ dV >1.0 


Days  
Δ dV >1.0 


Days  
Δ dV >1.0 


Days  
Δ dV >1.0 


Days  
Δ dV >1.0 


 


Arches NP (I) 3 2 3 2 3 Assumed equal to or less than Alt A 
Black Canyon of the Gunnison WA 
(I) 


5 4 6 4 6 Assumed equal to or less than Alt A 


Canyonlands NP (I) 2 1 3 0 3 Assumed equal to or less than Alt A 
Capitol Reef NP (I) 0 1 0 0 0 Assumed equal to or less than Alt A 
Flat Tops WA (I) 15 13 15 12 15 Assumed equal to or less than Alt A 
La Garita WA (I) 0 0 0 0 0 Assumed equal to or less than Alt A 
Maroon Bells-Snowmass WA (I) 5 5 7 5 6 Assumed equal to or less than Alt A 
Weminuche WA (I) 0 0 0 0 1 Assumed equal to or less than Alt A 
West Elk WA (I) 4 4 4 2 3 Assumed equal to or less than Alt A 
Colorado NM (II) 5 4 7 158 5 Assumed equal to or less than Alt A 
Dinosaur NM (II) 188 173 193 3 186 Assumed equal to or less than Alt A 
Flaming Gorge NRA (II) 42 41 50 41 47 Assumed equal to or less than Alt A 
High Uintas WA (II) 39 33 40 351 38 Assumed equal to or less than Alt A 
Ouray NWR (II) 353 352 355 2 352 Assumed equal to or less than Alt A 
Ragged WA (II) 5 3 5 29 5 Assumed equal to or less than Alt A 
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4.18.3.1.6 OZONE IMPACTS 


An analysis of potential ozone impacts from Gasco project emissions and cumulative emission 
sources was performed using the Models-3 CMAQ modeling system, version 4.6, publicly 
released in October 2006. A detailed discussion of ozone impacts is provided in the Ozone 
Impact Assessment (Appendix J). Hourly meteorological data were developed for the modeling 
domain using the MM5 meteorological models to simulate ozone dispersion. In order to simulate 
ozone formation, it was necessary to develop emissions estimates for all other emission sources 
(i.e., industrial, electric generation, motor vehicle, biogenic [natural]) in addition to the emissions 
from the Gasco project. The estimates were developed using the Western Regional Air 
Partnership (WRAP) emissions databases and were processed into CMAQ-ready files. Details 
concerning the emission inventories developed for use in the modeling are provided in Appendix 
J. Emissions inventory development for CMAQ ozone modeling addressed several source 
categories including: (a) stationary point sources, (b) area sources, (c) on-road mobile sources, 
(d) non-road mobile sources, (e) biogenic sources and (f) fire sources. Table 4-183 summarizes 
the cumulative emission inventory used for the ozone impact assessment. 


Table 4-183. 12-km Emissions Modeling Domain Grid Totals (average tons/day) 


Source 
Category 


2018 Emissions Totals 2006 Emissions Totals 
CO NOx VOC CO NOx VOC 


Area 211.3 31.1 264.3 93.3 17.5 113.5 
NonRoad 574.4 31.4 85.2 775.0 102.8 83.5 
Motor Vehicle 1,787.0 70.0 69.0 2,587.9 192.7 143.6 
Point 362.8 505.4 120.3 225.2 662.6 50.6 
Total Non-O&G 2,935.5 637.9 538.8 3,681.3 975.6 391.2 
Piceance Basin O&G 11.0 10.0 42.0 0.2 17.3 59.7 
Uinta Basin O&G 29.0 38.0 531.0 23.9 28.8 192.0 
SWWY O&G 8.4 22.5 347.5 8.2 22.4 347.4 
Other O&G 68.3 94.2 279.1 21.1 33.0 38.7 
Total O&G 116.7 164.7 1199.6 53.4 101.5 637.8 
Total 3,052.2 802.6 1,738.4 3,734.7 1,077.1 1,029.0 
O&G = Oil and gas 


Considerable caution must be taken in interpreting the results. In traditional CMAQ ozone 
modeling applications, the model is applied in regions with sufficient ozone and precursor 
monitors to judge the adequacy of the model for use in ozone prediction. It must be emphasized 
that EPA does not determine attainment of the 8-hour ozone standard based on the unmonitored 
area analysis. Rather, the unmonitored analysis is used as more of a weight of evidence analysis 
(EPA 2007e).  


Using the relative non-monitored area analysis recommended by the EPA, no areas near the 
project are simulated to exceed the 75 ppb ozone standard with the implementation of the 
Proposed Action. The maximum predicted incremental impact from the Proposed Action with 
ACEPMs would be 0.4 ppb (Table 4-184). Gasco’s application of ACEPMs would result in a 
33% decrease in potential incremental project impacts, reducing potential ozone impacts from 
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0.6 ppb (without ACEPMs) to 0.4 ppb. For the Proposed Action, the areas of maximum ozone 
impact are predicted to remain below the 75 ppb ozone standard. Furthermore, no areas currently 
in attainment of the ozone standard would exceed the standard under the Proposed Action. 


Table 4-184. Summary of Proposed Action Maximum Predicted Ozone Impacts (parts per 


billion) 


Proposed Action 
Maximum Potential 


Ozone Impact Without 
ACEPMs 


Proposed Action 
Maximum Potential 
Ozone Impact With 


ACEPMs 


Difference in Maximum 
Potential Ozone Impacts 


as a Result of the 
Application of ACEPMs 


Emission Reductions 
Associated with the 


ACEPMs 


0.6 0.4 0.2 
-853 tpy NOX 


-11,249 tpy VOC 


Future compliance with the NAAQS for ozone will be dependent on the review EPA is currently 
conducting on the appropriate concentration for both the primary and secondary standard for 
ozone. A reduction in the ambient standard for ozone could cause other areas in and near the 
project to show modeled exceedances of any new standard. Because EPA has not completed its 
review of the ozone NAAQS, it is premature at this time to speculate on what impact that review 
will have on compliance with the standard; however, once (or if) a new standard is promulgated, 
the project will be reviewed for compliance with the new standard under the adaptive 
management strategy outlined in Section 4.2.1.2.2 and Section 4.18.3.1.7.2. 


In a separate analysis, the Independent Petroleum Association of Mountain States (IPAMS), in 
cooperation with oil and gas operators in the Uinta Basin, the BLM, and other regulatory 
agencies, conducted the Uinta Basin Air Quality Study (UBAQS). This study was used to 
estimate changes to air quality and AQRV within the Uinta Basin that may result from future 
industrial activity, including oil and gas development (IPAMS 2009). Data used as input for the 
UBAQS consisted of the most complete, accurate, and current emissions and meteorological data 
available at the time. Emissions data included the WRAP Phases II and III inventories for oil and 
gas sources in addition to other non-oil and gas emissions sources. Scaling factors, based on 
expected rates of development, were applied to the baseline emissions 2006 inventory, and “on-
the-books” regulations were applied to the uncontrolled 2012 emissions projections to generate 
the final 2012 emissions projections by county for the six-county focus area of the UBAQS that 
comprises the Uinta Basin.  


The UBAQS model results indicate that average ambient concentrations of criteria pollutants 
will remain below the NAAQS within the six-county Uinta Basin area. Specifically, the UBAQS 
results estimate that the Uinta Basin would be in attainment of the eight-hour ozone NAAQS for 
2012 (IPAMS 2009). In terms of cumulative effects from the project, the Proposed Action is 
within the modeled scope of projected development, and as such, would not be expected to 
violate, or otherwise contribute to any violation, of any applicable air quality standard; nor would 
it be expected to contribute to any projected future potential exceedance of any applicable air 
quality standards. 
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4.18.3.1.7 OZONE MITIGATION MEASURES 


4.18.3.1.7.1 Applicant-committed Environmental Protection Measures 
Gasco has committed to implement project-specific Applicant-committed Environmental 
Protection Measures (ACEPMs) to reduce the emissions of ozone-forming precursors (NOX and 
volatile organic compunds [VOCs]). The project specific-list can be found in Table 2-1. 


Table 4-185 summarizes the reduction in ozone precursor NOX and VOC emissions that would 
result from the implementation of the ACEPMs for Alternative A. As shown, the application of 
the ACEPMs would reduce NOX emissions by 853 tons/year and VOC emissions by 11,249 
tons/year. Additional project-related ACEPMs are presented in Table 2-1. 


Table 4-185. Emission Reductions Resulting from the Implementation of ACEPMs, 


Alternative A (tons/year) 


Applicant-committed Environmental 
Protection Measure 


Emissions 
without ACEPM 


Emissions 
with ACEPM 


Effective Emissions 
Reduction 


(tpy) (tpy) (tpy) 
Replacement of Tier 0 drill rigs with Tier II or 
better 1,175 528 -647 


Elimination of well site compression and the 
application of central compression, thus allowing 
for the use of larger more efficient engines (1.0 
g/hp-hr vs. 2.0 g/hp-hr NOx emission rate) 


412 206 -206 


Total NOX 1,587 734 -853 
Application of low-bleed pneumatics controllers on 
all new wells 2,444 419 -2,025 


Replacement of high-bleed pneumatic 
controllers with low-bleed units on existing wells 205 35 -170 


Replacement of pneumatic methanol pumps with 
solar powered pumps and the control of heat 
trace pumps 


8,602 333 -8,269 


Elimination of well site dehydration and the 
application of emission controls on central 
dehydrator with a 95% control efficiency 


826 41.3 -784.7 


Total VOC 12,077 828 -11,249 
 


4.18.3.1.7.2 Adaptive Management Strategy/Ozone Action Plan 
Monitored ozone exceedances in the Uinta Basin are cause for concern and potentially could 
result in a nonattainment designation for the region. In view of this, and unless otherwise 
specified, the applicant has committed to employ as part of the proposed project, and as part of 
an ozone action plan to mitigate additional adverse ozone impacts. A complete set of the 
measures can be found in Table 2-1. 
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Additionally, the applicant commits to developing a project-specific adaptive management 
strategy, to be informed by periodic emission inventory updates. Implementation of this strategy 
and associated application of “enhanced” ozone mitigation measures would be required once the 
proposed project is initiated if the following takes place:  


1. The EPA designates the area “nonattainment” for ozone  
2. There is a monitored ozone standard exceedance  
3. The ARMS modeling shows that additional mitigation is needed to prevent future ozone 


exceedances; or  
4. The ARMS group establishes industry-wide mitigation requirements through ongoing 


modeling  
If implementation of this adaptive management strategy is triggered, the applicant commits to 
working with the BLM to analyze project-specific “enhanced” mitigation measures and employ them 
within 1 year. The measures to be considered could include, but would not be limited to, the 
following:  


 Reducing the total number of drill rigs  
 Installing Tier IV or better drill rig engines  
 Seasonally reducing or ceasing drilling during specified periods  
 Using only lower-emitting drill and completion rig engines during specified time periods  
 Using natural gas–fired drill and completion rig engines  
 Replacing internal combustion engines with gas turbines for natural gas compression 
 Using electric drill rig or compression engines 
 Centralizing gathering facilities 
 Limiting blowdowns or restricting them during specified periods 
 Installing plunger lift systems with smart automation 
 Employing a monthly Forward Looking Infrared (FLIR) program to reduce VOCs 
 Enhancing a direct inspection and maintenance program 
 Employing tank load out vapor recovery 
 Employing enhanced VOC emission controls with 95% control efficiency on additional 


production equipment having a potential to emit greater than 5 tpy 
In addition to the commitments above, the applicant commits to complying with applicable air 
pollution control rules and regulations.  


The high ozone levels reported in the Uinta Basin in the winter of 2010 prompted the BLM to 
begin developing an adaptive management strategy for Uinta Basin operations to address ozone 
levels in excess of the NAAQS with the goal that this and other oil and gas development projects 
in the basin under BLM jurisdiction would not contribute to ozone exceedances.  
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Air quality issues are being addressed on a Utah-wide basis through the UTAG and the BLM’s 
ARMS. The adaptive management strategy outlined below has been designed to develop an 
ozone action plan to address ozone levels in the Uinta Basin associated with oil and gas 
operations. The adaptive management strategy would consist of the following actions:  


 Refine air quality modeling predictions  
 Develop a Uinta Basin ozone action plan 
 Implement a regional ozone action plan  


The first 2 elements of this strategy are being implemented by the BLM and other agency 
stakeholders, independent of the decision to be made regarding further development in the Uinta 
Basin. Regional operators may participate in these initial planning steps, thereby having the 
opportunity to contribute to the outcome of the process. The third element would require specific 
action by Gasco and other oil and gas operators in the Uinta Basin following approval of the 
ROD. All three elements are described in more detail in the following paragraphs.  


Refine Air Quality Modeling Predictions  


The ARMS adaptive management strategy involves conducting a regional photochemical 
modeling analysis to compare and evaluate the effect of different mitigation activities on the 
ozone levels in the Uinta Basin. This modeling would be conducted in consultation with 
appropriate federal, tribal, and state stakeholders as well as with regional oil and gas operators. 
The aim of the modeling effort is to compare the effect of changes in VOC and NOX emissions, 
under various control strategies, to model-predicted change in ozone levels. Separate 
comparisons may be made for winter and summer periods. An updated emissions inventory, 
observed ozone levels within the basin, and corresponding meteorological data would be used.  


Modeling results would provide an estimate of ozone region-wide and depict spatially the 
effectiveness of different emission controls on ozone formation in the Uinta Basin. The BLM 
would isolate the project-specific incremental ozone increases from the ARMS modeling 
immediately following completion of the region-wide modeling effort.  


The updated air quality modeling analysis utilizing the new inventory and monitored data would 
be performed within 2 years of signing the ROD. This would be accomplished by isolating 
project-specific impacts from the ARMS regional scale air quality modeling study, if available. 
The modeling would consider the current emission inventory data to be updated periodically, 
current operating practices, applicant-committed mitigation, and any applicable Best Available 
Control Technology (BACT) requirements in place at the time the modeling is conducted. The 
BLM, in consultation with appropriate federal, state, and tribal stakeholders, would evaluate the 
modeling results and identify any needed additional reductions in ozone precursor emissions.  


As soon as possible following evaluation of the modeling results, the BLM and appropriate 
stakeholders would use their respective authorities to implement any needed emission-control 
mitigation measures and/or operating limitations necessary to ensure continued compliance with 
applicable ambient air quality standards for ozone. Absent an effective technology to implement, 
reductions in the pace of development may be utilized to ensure ambient air quality standards are 
met. 
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Develop an Ozone Action Plan.  


Based on the results of the photochemical modeling study, the BLM would develop an ozone action 
plan that would describe mitigation to be enacted to address observed ozone levels above the 
NAAQS. The plan would be developed in consultation with appropriate federal, tribal, and state 
stakeholders. Regional oil and gas operators also may participate in the plan’s development. Specific 
criteria would be identified in the plan for determining when additional mitigation would be initiated 
and which measures would be recommended. Criteria also would be specified for when the use of 
additional mitigation could be suspended based on observed ozone concentrations. Potential 
mitigation strategies are included in the list of “enhanced mitigation measures” presented above. 


Implement an Ozone Action Plan.  


The BLM would evaluate monitored ozone ambient air quality data at sites in the Uinta Basin to 
determine when to implement the ozone action plan. Monitoring data would be obtained, 
summarized, and reviewed on an ongoing basis following quality assurance review of each 
dataset. Based on the data review and the criteria set forth in the ozone action plan, the BLM, in 
consultation with the appropriate federal, tribal, and state stakeholders, would determine when to 
trigger implementation of the plan. Following issuance of the ROD, Gasco and other operators in 
the Uinta Basin would be required to participate in the implementation of the BLM-approved 
ozone action plan in the Uinta Basin. 


The applicant, in consultation with the BLM and appropriate federal, tribal, and state stakeholders, 
would employ “enhanced mitigation measures” as warranted through the ozone action plan within 
1 year of a nonattainment designation or monitored ozone standard exceedance. 


The BLM would ensure that appropriate ambient air monitoring is occurring in the Uinta Basin. 
The BLM and/or the operator, in consultation with the UTAG, would establish monitoring sites in 
the event that additional monitored data are necessary. These monitors would conform to EPA 
monitoring protocols (40 CFR 50 and 58), with emphasis on obtaining measurements that 
contribute to the formation of secondarily formed pollutants such as PM2.5 and ozone to ensure that 
monitoring data are valid and useful in calibrating the model and determining control strategies. 


4.18.3.1.8 CLIMATE CHANGE 


The human and natural causes of climate change and the impacts of climate change are global in 
scope. Greenhouse gas (GHG) emissions, which have been shown to contribute to climate 
change, do not remain localized, but become mixed with the general composition of the Earth’s 
atmosphere. Therefore, this analysis cannot separate the particular contribution of this project’s 
GHG emissions to regional or global climate change from the many other past, present, and 
reasonably foreseeable projects that have produced or would produce or mitigate GHG 
emissions. Rather, this analysis focuses on the cumulative effects of GHG emissions and climate 
change from a global perspective. 


Background 


Changes in the global climate as a consequence of warming produced by increasing atmospheric 
concentrations of GHGs are a worldwide environmental issue. GHGs include water vapor, CO2, 
methane, nitrous oxide, ozone (O3), and several chlorofluorocarbons. Although GHGs constitute 
a small percentage of the Earth’s atmosphere, they are entirely responsible for its heat-trapping 
properties. Water vapor, a natural component of the atmosphere, is the most abundant GHG, but 
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its atmospheric concentration is driven primarily by changes in the Earth’s temperature. As such, 
water vapor simply serves to amplify the effects of other GHGs such as CO2. The second-most 
abundant GHG is CO2, which remains in the atmosphere for long periods of time. Due to human 
activities, atmospheric CO2 concentrations have increased by approximately 35% over 
preindustrial levels. Fossil fuel burning, specifically from power production and transportation, is 
the primary contributor to increasing concentrations of CO2 (IPCC 2007a). In the United States, 
stationary CO2 emission sources include energy facilities (such as coal and natural gas power 
plants) and industrial processes such as cement manufacture, limestone and dolomite calcination, 
soda ash manufacture and consumption, CO2 manufacture, and aluminum production 
(Department of Energy 2010). In addition, industrial and agricultural activities release GHGs 
other than CO2—notably methane, NOx, O3, and chlorofluorocarbons—to the atmosphere, where 
they can remain for long periods of time. 


In the preindustrial era (before 1750 A.D.), the concentration of CO2 in the atmosphere appears 
to have been 275 to 285 ppm (IPCC 2007a). In 1958, C.D. Keeling and others began measuring 
the concentration of atmospheric CO2 at Mauna Loa in Hawaii. The data collected by Keeling’s 
team and others since then indicate that the amount of CO2 in the atmosphere has been steadily 
increasing from approximately 316 ppm in 1959 to 386 ppm in 2008 (National Oceanic and 
Atmospheric Administration [NOAA] 2010). This increase in atmospheric CO2 is attributed 
almost entirely to human activities. 


Impacts of GHG on Climate  


Climate is usually defined as the average weather of a region. Relevant parameters include 
temperature, precipitation, wind, and dates of meteorological events such as first and last frosts, 
beginning and end of rainy seasons, and appearance and disappearance of pack ice.  


Changes in climate are difficult to detect because of natural variability in meteorological patterns 
over long periods of time and across broad geographical regions. There is much uncertainty 
regarding the extent of global warming caused by human-induced GHG emissions, the climate 
changes this has or will produce, and appropriate strategies for stabilizing GHGs in the 
atmosphere. The World Meteorological Organization and United Nations Environment 
Programme established the Intergovernmental Panel on Climate Change (IPCC) to provide an 
objective source of information about global warming and climate change. According to the 
IPCC fourth assessment report, “[w]arming of the climate system is unequivocal, as is now 
evident from observations of increases in global average air and ocean temperatures, widespread 
melting of snow and ice, and rising global average sea level” (IPCC 2007b). The IPCC report 
finds that the global average surface temperature has increased by approximately 0.74 degrees 
Celsius in the last 100 years, global average sea level has risen approximately 150 millimeters 
over the same period, and cold days, cold nights, and frosts over most land areas have become 
less frequent during the past 50 years. The report concludes that most of the temperature increase 
since the middle of the twentieth century “is very likely due to the observed increase in 
anthropogenic [GHG] concentrations.” 


The 2007 report estimates that, at present, CO2 accounts for approximately 77% of the global 
warming potential attributable to human-caused GHGs releases; most of this CO2 (74%) comes 
from the combustion of fossil fuels. CO2 would continue to contribute more than 70% of the total 
warming potential under all of the scenarios considered in the report. The IPCC therefore 
believes that further warming is inevitable, but that global warming and its effects on climate 
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could be mitigated by stabilizing the atmosphere’s concentration of CO2 through the use of 1) 
“low-carbon technologies” for power production and industrial processes; 2) more efficient use 
of energy; and 3) management of terrestrial ecosystems to capture atmospheric CO2 (IPCC 
2007b). 


Environmental Impacts of Climate Change 


The IPCC and the U.S. Climate Change Science Program have examined the potential 
environmental impact of climate change at global, national, and regional scales. The IPCC report 
states that, in addition to increases in global surface temperatures, the impacts of climate change 
on the global environment may include  


  more frequent heat waves, droughts, and fires;  
  rising sea levels and coastal flooding;  
  melting glaciers, ice caps, and polar ice sheets;  
  more severe hurricane activity and increases in frequency and intensity of severe 


precipitation;  
  spread of infectious diseases to new regions;  
  loss of wildlife habitats; and  
  heart and respiratory ailments from higher concentrations of ground-level O3 (IPCC 2007b).  


Most of the United States is expected to experience an increase in average temperature (IPCC 
2007b). Changes in precipitation are more difficult to project. In some seasons, some areas 
within the West will experience an increase in precipitation, other areas will experience a 
decrease, and yet others will see little change (Karl et al. 2009). Therefore, although global 
warming could cause temperature increases in the Uinta Basin, it is unclear where precipitation 
could increase or decrease. If precipitation decreases, semi-arid conditions would increase in the 
Uinta Basin. However, if precipitation increases, vegetation in the Uinta Basin could increase. 


Increases in GHGs are likely contributing to the following climate trends that have been 
observed over much of the western United States during the past 50 years (BRAC 2007):  


 A several day increase in the frost-free growing season 
 An earlier and warmer spring 
 Earlier flower blooms and tree leaf out for many plant species 
 Earlier spring snowmelt and run off 
 A greater fraction of spring precipitation falling as rain instead of snow 


Most of the western United States is warming faster than the global average. In Utah, the average 
temperature during the past decade was higher than observed during any comparable period of 
the past century (roughly 2 degrees Fahrenheit higher than the 100-year average) (BRAC 2007). 
Utah is projected to warm more than the global average, likely resulting in fewer frost days, 
longer growing seasons, and more heat waves (BRAC 2007). In addition, continuing GHG 
emissions at or above current levels will likely result in a decline in Utah’s mountain snowpack 
and associated changes to spring runoff, as well as episodes of severe and prolonged drought. 
Because of increasing temperatures, soils are expected to dry more rapidly, which will likely 
contribute to erosion and increased dust transport during high wind events. (BRAC 2007).  
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In 2005, Utah accounted for approximately 69 million metric tons (MMt) of gross carbon 
dioxide equivalent (CO2e) emissions. This is approximately 1% of the total United States gross 
GHG emissions (Center for Climate Strategies 2007). From 1990 to 2005, Utah’s gross GHG 
emissions increased 40%, compared to a national emissions increase of 16% during this period 
(Center for Climate Strategies 2007). Electricity use is the primary source of Utah’s GHG 
emissions and accounted for 37% of gross GHG emissions in 2005. The next largest sources are 
the transportation sector (25%), and the residential, commercial, and industrial fossil fuel 
combustion sector (18%) (Center for Climate Strategies 2007).  


Utah’s gross GHG emissions are projected to reach 96.1 MMt of CO2e per year by 2020, 95% 
above 1990 levels. Emissions from the generation of electricity are projected to be the largest 
contributor, followed by emissions from the transportation sector (Center for Climate Strategies 
2007).  


The BLM obtained historical climate data for Myton, Utah, from the Western Regional Climate 
Center (WRCC). The WRCC is one of six regional climate centers in the United States 
administered by NOAA. WRCC data are derived from the National Climatic Data Center, the 
National Weather Service, the Natural Resources Conservation Service, and other federal, state, 
and local agencies. Temperature, snowfall, and precipitation data was examined. Based on a 
graph of annual average temperatures from 1918 to 2010, the average temperature in Myton has 
increased several degrees over this time period. A graph of annual total snowfall data in Myton 
from 1927 to 2011 indicates that annual snowfall totals have decreased over the last 84 years. 
Annual total precipitation in Myton has increased very slightly from 1916 to 2010, according to a 
graph of precipitation data. Myton’s temperature and snowfall data supports general climate 
change trends and projections for Utah. The slight increase in precipitation in Myton may 
support the observed western United States trend that a greater fraction of spring precipitation is 
falling as rain instead of snow.  


Cumulative Contribution of Potential GHG Emissions from the Gasco Project 


Impacts of GHG emissions are by nature global and cumulative impacts, as individual sources of 
GHG emissions are not large enough to have an appreciable effect on climate change. In keeping 
with guidance from the Council on Environmental Quality (CEQ), the focus of the cumulative 
air quality GHG analysis is on GHG emissions affected by the Proposed Action and as compared 
to the No Action Alternative (CEQ 2010). The impact of proposed GHG emissions is discussed 
in the context of the combined impacts as compared to the total amount of GHG emissions that 
the United States produces.  


In 2009, the United States generated approximately 6,632 Tg CO2 Eq (USEPA 2011). Although 
2009 or more recent GHG emissions data for Utah has not been collected by the Utah Division 
of Air Quality (Hanks 2011), projected GHG emissions for Utah in 2010 were 75.6 MMt of 
CO2e (Center for Climate Strategies 2007). Annual emissions of CO2 from the Gasco project 
(0.13 to 0.6 Tg CO2 Eq) would add to these emissions. If the Gasco Project does not go forward, 
it cannot be assumed that the additional emissions attributed to the project would be avoided. Oil 
and gas development in the Uinta Basin is ongoing, and other oil and gas projects would likely 
be proposed in its place, although development could take longer. Consequently, overall global 
GHG emissions are likely to remain near the current level on a regional or global scale under the 
Proposed Action.  
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4.18.3.2 CULTURAL RESOURCES  
The CIAA for impacts to cultural resources is the Vernal FO planning area. This CIAA accounts 
for impacts to cultural resources that exist within the Uinta Basin and are collectively affected by 
ongoing resource management and energy extraction in this region. Cumulative impacts to cultural 
resources within Nine Mile Canyon are also addressed. Cumulative effects from recreation, 
vegetation treatments, livestock management, and mineral use are difficult to quantify. However, 
past oil and gas exploration in the CIAA has disturbed an estimated 45,803 acres of land with high 
and low potential for the occurrence of cultural resources (BLM 2008b). Many sites in the Gasco 
project area are shallow, and could be damaged or destroyed by vegetation clearing, ROW blading, 
or disturbance or excavation of soils. Standing historic buildings or structures are less likely to be 
impacted by surface disturbing activities as they are more visible than archaeological deposits, but 
may be impacted by livestock or wildlife rubbing up against the structure. Cultural resources have 
also been subject to indirect impacts, including vandalism, surface artifact collection, dust 
accumulation, unauthorized excavation, and damage from off-road traffic, because of access to the 
area from between 4,707 and 4,861 miles of routes. The improvement and construction of 800 
miles of motorized trails for backcountry recreational driving would result in 1,148 acres of surface 
disturbance and provide further access to cultural resources. 


Reasonably foreseeable future actions and development would create 4,763 miles of new roads that 
would result in 63,213 acres of surface disturbance. In particular, the West Tavaputs Plateau 
Proposed Action would result in traffic increases in Nine Mile Canyon during its development and 
production phase of over 550% and 240%, respectively (BLM 2010a). The impacts to cultural 
resources would include vandalism, collection, dust accumulation, excavation, and direct damage, 
as described above. 


Additionally, the WTP dust suppression plan proposes to discontinue the use of magnesium 
chloride – substance believed to have a corrosive effect on at least some rock types on which rock 
art is found – within canyon bottoms and use products such as lignin sulfonate or a soluble 
polymer, or improve the road with hard surfacing, such as asphalt, chip and seal, or other materials. 
Implementation of the dust suppression plan has the potential to substantially reduce dust 
generated by increased project-related traffic in these areas. The elimination of magnesium 
chloride and the hard-surfacing of roads would reduce sources of potential indirect effects to 
cultural resources in both the short- and long-term.  


Road improvements associated with the WTP project may result in an increase in overall visitation 
to the general area, which could result in unauthorized collection of artifacts or damage to sites; 
however, vandalism is less likely to occur at sites where more people are present (BLM 2010a). 
Other anticipated actions would also impact cultural resources. Actions that result in surface 
disturbance, including recreation; livestock grazing; construction of livestock facilities, wildlife 
guzzlers, new roads and trails, and fire lines; and vegetation treatments would have the potential to 
impact cultural resources. These impacts could be similar to the energy development impacts 
described above. The difference would be a lesser degree or magnitude of impact, as less land area 
would be disturbed. Other actions, however, would protect cultural resources, including 
designation of the Nine Mile Canyon ACEC, to give priority and emphasis to protection of the 
canyon's outstanding cultural values. Under the Proposed Action, natural gas development would 
cumulatively contribute approximately 1,358 acres of surface disturbance and 60 miles of new 
road within zones of high probability for cultural resources and 6,226 acres of surface disturbance 
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and 266 miles of new road within the low probability zones. The impacts to cultural resources in 
the project area would be the same as other energy development throughout the CIAA, and the 
Gasco development would add cumulatively to the overall impact of energy development on 
cultural resources in the CIAA. Alternative B would contribute 1,124 acres of disturbance and 60 
miles of new roads within zones of high probability for cultural resources and 4,562 acres of 
disturbance and 214 miles of new roads in low probability zones, somewhat less than the Proposed 
Action. Alternative C would contribute 1,936 acres of disturbance and 116 miles of new road in 
high probability zones and 8,045 acres of disturbance and 421 miles of new roads in low 
probability zones, more than the Proposed Action. The No Action Alternative would contribute 
613 acres of surface disturbance and 25 miles of new roads in high probability zones and 1,442 
acres and 47 miles in low probability zones, substantially less than the Proposed Action. 
Alternative E would contribute 429 acres of surface disturbance and 24 miles of new roads in high 
probability zones and 1,745 acres of disturbance and 82 miles of new roads in low probability 
zones. Alternative F would contribute 657 acres of surface disturbance and 40 miles of new roads 
in high probability zones and 2,944 acres of disturbance and 157 miles of new road in low 
probablility zones. Although the areas of impact to high and low probability zones for cultural 
resources varies under each of the alternatives, the impacts to cultural resources would be the same 
as described for the Proposed Action, just to different degrees (lower under three alternatives and 
higher under one). 


Under the Proposed Action, natural gas development would not contribute to cumulative surface 
disturbance below the rim of Nine Mile Canyon, but would add approximately 844 acres of surface 
disturbance within the Nine Mile Canyon Special Recreation and Cultural Management Area 
(SRCMA) (see Table 4-186). These surface disturbances would have similar impacts to cultural 
resources as the impacts described above, and could include vandalism, collection, dust 
accumulation, excavation, and direct damage, as described above. In general, disturbance within 
the rim of the canyon has a higher risk of impact to cultural resources. Of the sites used in the 
analysis section of the Class I literature review for the WTP EIS (BLM 2008d), 81.1% occur in the 
major canyons and the remaining 19.1% of the sites occur in upland (plateau) settings.  


The SRCMA encompasses the 78-mile Nine Mile Canyon Backcountry Byway and its viewshed, 
the potential Nine Mile Canyon Archeological district, and the Nine Mile Canyon ACEC. 
Reasonably foreseeable projects would cumulatively contribute up to 600 acres of disturbance 
within the SRCMA in addition to approximately 122 acres of existing disturbance due to past 
natural gas development (BLM 2008a). 
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Table 4-186. Cumulative Impacts within the Nine Mile Canyon SRCMA 


 Acres Proposed Disturbance 
under Gasco EIS (% disturbance 


below the canyon rim) 


Acres 
Existing 


Disturbance
1
 


Acres 
Reasonably 
Foreseeable 


Projects
2
 


Cumulative 
Disturbance 


(% from Gasco EIS 
Alternative) 


Alternative A 
(Proposed Action) 


1,490 
(0.3% below rim) 


122  600  2,662 
(73%) 


Alternative B 
(Reduced) 


912  
(1.8% below rim) 


122 600  1,634 
(56%) 


Alternative C  
(Full) 


2,040  
(27% below rim) 


122 600  2,762 
(74%) 


Alternative D 
(No Action) 


235  
(0% below rim) 


122 600  957 
(25%) 


Alternative E 
(Directional) 


348  
(2.5% below rim) 


122 600 496 
(70%) 


Alternative F 
(Agency Preferred) 


924  
(0% below rim) 


122 600) 1,646 
(56%) 


1 UDOGM 2010 well data Includes 48 wells within the Price FO and 305 within Vernal FO. A suface disturbance factor 2.55 acres per 
well was applied to each well to derive acres of disturbance. 
2 RFD projects: West Tavaputs Plateau EIS, Newfield EDA EA, Newfield Monuments Buttes EIS and Programmatic EIS for Tribal 
lands. Surface disturbance for the other projects is based on on percentage of project within the SRCMA (see Table 1-138 for project 
and surface disturbance acreage project totals). 
 


Under the Proposed Action, 1,490 acres would be disturbed within the SRCMA, with less than 
1% occurring below the canyon rim. This would equate to 73% of the total cumulative 
disturbance within the SRCMA (see Table 4-186). Under Alternative B, 912 acres would be 
disturbed within the SRCMA, with 2% occurring below the canyon rim. This would equate to 
56% of the total cumulative disturbance within the SRCMA. Under Alternative C, 2,040 acres 
would be disturbed within the SRCMA, with 28% occurring below the canyon rim. This would 
equate to 74% of the total cumulative disturbance within the SRCMA. Under the No Action 
Alternative, 235 acres would be disturbed within the SRCMA, with 0% occurring below the 
canyon rim. This would equate to 25% of the total cumulative disturbance within the SRCMA. 
Under Alternative E, 348 acres would be disturbed within the SRCMA, with 3% occurring below 
the canyon rim. This would equate to 70% of the total cumulative disturbance within the 
SRCMA. Under Alternative F, 924 acres would be disturbed within the SRCMA, with 0% 
occurring below the canyon rim. This would equate to 56% of the total cumulative disturbance 
within the SRCMA. 


Surface disturbance and the presence of new above-ground facilities under all alternatives would 
contribute to the cumulative indirect visual effects on cultural resources within the project area 
and the broader APE. Based on existing data, 236 cultural resources sites that are both eligible 
for and susceptible to effects from visual intrusions were identified in the Gasco project area. An 
additional 467 such sites were identified in the broader APE. Stipulations for the use of low 
profile, camouflaged, and other specially designed facilities in the vicinity of sites vulnerable to 
visual intrusions would minimize the net effect of these cumulative impacts on cultural 
resources.  
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It should be noted that cultural resources are afforded protection under several laws, including 
the Antiquities Act of 1906, National Historic Preservation Act of 1966, and the Archaeological 
Resources Protection Act of 1979. The identification of sites and data recovery conducted in 
association with the Section 106 process for land uses increases the knowledge of cultural 
resource in the development area. 


4.18.3.3 GEOLOGY AND MINERALS 
The CIAA for impacts to geology and minerals is the Vernal FO planning area, which 
encompasses an area of expanding mineral development managed under a common land use 
plan. Throughout the CIAA, natural gas development and production has and would continue to 
have some (slight) impact to other subsurface resource uses, including STSAs, oil shale (Known 
Oil Shale Lease Areas), gilsonite, locatable minerals (gold and uranium), mineral materials 
(sand, gravel, and building stone), and coal by contaminating the resource with drilling fluids or 
physically obstructing access to these other resources with the presence of roads, well pads, and 
well casings. The impact would be greatest where larger areas are under lease for tar sands, oil 
shale, or gilsonite.  


Oil and gas development in the CIAA has been, and is expected to continue to be, extensive. 
UDOGM 2010 well data show an existing 14,981 wells in the Vernal FO, and over 23,814 wells 
are expected to be developed in the CIAA over the next 15 years. Exploration for oil and gas 
reserves has diminished as infill projects are developed in known fields. Infill drilling continues 
to be proposed on decreased spacing, resulting in increasingly greater density of surface 
disturbance and installation of facilities. Extraction of natural gas from geologic formations 
underlying the CIAA would be irreversible and would cumulatively add to depletions of oil and 
natural gas resources across the CIAA.  


In the CIAA the potential for the development of tar sands, other than for use as asphalt paving, 
is expected to remain low as the industry continues to search for economically viable methods to 
extract oil from this resource. The number of tar sands mining operations that may occur would 
be dependent on the lease holders and cannot be predicted. Production of gilsonite is expected to 
continue at approximately 60,000 tpy over the next 15 years, and approximately 10 lease sales 
are anticipated. However, the number of mines that may be developed cannot be predicted. 
Current approved mines are expected to produce in the next 15 years. Conditions are not 
expected to result in any significant oil shale development over the next 15 years, though some 
development is likely. One or two small-scale projects are anticipated. There has not been any 
phosphate production on federal leases and no lessees have indicated their intent to begin 
production. One existing mine is expected to continue production. Phosphate occurrence and 
development potential exists along the north and south slopes of the Uinta Mountains. There will 
continue to be moderate demand for sand and gravel, with most material coming from existing 
free-use permits. No more than six new permits would be issued over the next 15 years, and 2 
contract sales are possible. There could be as many as 8 applications for building stone sales. 
Little development activity for locatable minerals is expected in the next 15 years, and it is very 
unlikely coal would be developed in CIAA over the planning period (BLM 2004b). However, in 
those areas where leasable and locatable minerals are mined, the impacts of oil and gas 
development on recovery of those minerals would be the same as describe above.  


Natural gas production under the Gasco project alternatives would make the producing areas 
difficult to develop for tar sands, oil shale, and gilsonite due to surface disturbing activities. 
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Because tar sands, oil shale, and gilsonite are found below the surface, development would be 
difficult because existing gas production facilities would occupy the land and would prohibit 
access to areas below the facilities. Impacts to subsurface resources include potential 
contamination from drilling fluids and physical obstruction from the presence of well casings. 
Under the Proposed Action, zero acres of tar sands would be affected; 1,361 acres of oil shale 
would be affected; and 1 acre of gilsonite would be affected. Development of natural gas in the 
Gasco project area would not add substantially to the impacts of oil and gas development on 
development and production of these mineral resources because there are few acres under lease 
in the project area for these other mineral resources, and little production is anticipated. Under 
Alternative B, 0 acres of tar sands, 933 acres of oil shale, and 1 acre of gilsonite would be 
affected. Under Alternative C, 104 acres of tar sands, 1,811 acres of oil shale, and zero acres of 
gilsonite would be affected. Under the No Action Alternative, zero acres of tar sands, 459 acres 
of oil shale, and 1 acre of gilsonite would be affected. Under Alternative E, 0 acres of tar sands, 
413 acres of oil shale, and zero acres of gilsonite would be affected. Under Alternative F, 103 
acres of tar sands, 1,283 acres of oil shale, and zero acres of gilsonite would be affected. 
Although the acreage of land affected under the alternatives varies somewhat from the Proposed 
Action, the impacts would be the same as described for the Proposed Action. The alternatives 
would not contribute more than negligibly to impacts of gas production on other mineral 
resources. Cumulative effects from recreation, vegetation treatments, and livestock management 
are difficult to quantify. 


The cumulative impacts of natural gas production on uranium and gold would also be negligible 
because there are currently no mining claims in the project area. Additionally, there is a low 
potential for new mining claims to be issued over the life of the Gasco project due to regulatory 
requirements, low economic quality, and small quantity of deposits in the project area (Section 
3.4, Geology and Minerals). Cumulative effects from recreation, vegetation treatments, and 
livestock management, are difficult to quantify.  


Cumulative impacts of natural gas production on sand and gravel resources are not anticipated 
from the addition of the Gasco project because more convenient supplies are located on other 
public lands within the Uinta Basin (BLM 2008b). Potential adverse impacts to building 
stone/decorative rock could result from proposed access roads and their potential to increase 
opportunities to collect these resources. Additionally, because decorative rock is an aboveground 
resource, it is susceptible to surface disturbing activities. Under the Proposed Action 1,049 acres 
would be affected. However, because there are more accessible supplies of salable mineral 
outside the project area, the cumulative impact from the Proposed Action would be negligible. 
Under Alternatives B, C, D, E, and F, 450 acres, 1,582 acres, 264 acres, 276  and 522 acres 
would be affected, respectively. The number of acres affected varies by alternative, but the 
cumulative effects under Alternatives B, C, D, E, and F would be the same as described for the 
Proposed Action, just in different degrees. 


Cumualtive effects from recreation, vegetation treatments, and livestock management are 
difficult to quantify.  


4.18.3.4 LAND USE AND TRANSPORTATION 
The CIAA for impacts to land use and transportation is the BLM Vernal FO planning area. This 
CIAA encompasses an area of expanding mineral development managed under a common land 
use plan and generally accessed from the same communities. A variety of past, current, and 
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reasonably foreseeable land uses (including recreation, vegetation treatments, and livestock 
management) have and would impact land use and transportation in the CIAA, though the 
cumulative effects from recreation, vegetation treatments, livestock management, and other 
mineral use (oil shale, tar sands, locatable minerals, and salable minerals) are difficult to 
quantify. The development of the oil and gas industry is a continuing and substantial land use in 
the region. The growth of that industry has resulted in increased vehicle traffic. Providing access 
to public lands for recreationists, ranchers, miners, utility companies, researchers, agency 
administrators, and other users has required and would continue to require securing legal access 
across other landowners' property. There are currently at least 14,374 miles of existing roads in 
the CIAA (see Section 4.18.2.2). Many of these have required ROWs or other means of legal 
access from landowners in the CIAA. These routes also constitute a transportation network 
which serves the resource development industry, land managers, and recreationists (including 
OHV users).  


Reasonably foreseeable future actions include construction and improvement of approximately 
4,763 miles of new motorized routes and oil and gas access roads  associated with over 23,814 
oils and gas wells. These roads would often require ROWs, and would expand the transportation 
network in the CIAA. Necessary easements would have to be negotiated with the respective 
landowner and secured through a permitting process.  


Under this Proposed Action, 83% of proposed surface disturbance would occur on BLM-
administered public lands, 15% would occur on state lands (nearly all owned by SITLA), and 2% 
would occur on private lands. The primary means of access to the project area would be via Sand 
Wash, and Wells Draw roads, but oil and gas exploration and production would require further 
acquisition of easements across landowners' property. These roads would also provide access to 
other development projects in the the CIAA. Over the next 15 years, 4,763 miles of access road 
would be constructed in these development areas in support of oil and gas exploration and 
production. The Proposed Action would contribute an additional 1,491 wells to the projected 
total of 23,814 wells expected to be developed in the CIAA over the next 15 years, and 325 miles 
(6%) of the projected miles of new road construction in this portion of the CIAA to support that 
development. Under Alternative B, proposed surface disturbance would occur on 79% BLM, 
20% state, and 2% private, and that development would contribute 1,114 wells and 274 miles 
(5%) of new road to the projected development in the CIAA. Under Alternative C, proposed 
surface disturbance would occur on 85% BLM, 14% state, and 1% private, and contribute 1,887 
new wells and 526 miles (10%) of new road to the projected development in the CIAA over the 
next 15 years. Under the No Action Alternative, proposed surface disturbance would occur on 
75% BLM, 24% state, and 1% private, and contribute 368 new wells and 72 miles (1%) of new 
roads to projected development in the CIAA. Under Alternative E, proposed surface disturbance 
would occur on 80% BLM, 18% state, and 2% private, and contribute 1,114 new wells and 106 
miles (2%) of new road. Under Alternative F, proposed surface disturbance would occur on 83% 
BLM, 16% state, and 1% private, and contribute 1,298 new wells and 198 miles (4%) of new 
road.  
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All of these growing land uses and associated new access roads have resulted in, and would 
continue to result in increased vehicle traffic. Impacts due to increased traffic include  


 delays for recreational users;  
 increased risk of traffic accidents and collisions with wildlife and livestock; and  
 increased road maintenance needs.  


These impacts would occur throughout the CIAA, and would be compounded by implementation 
of any of the alternatives. 


In areas where oil and gas development is already in existence, more dead-end roads would be 
built as additional wells are installed. Furthermore, as exploration moves into areas with less of 
an existing road network, arterial roads would be constructed in addition to dead-end roads. 
Project-related traffic on these roads would be greatest during construction, drilling, and 
completion phases. An increase in road construction would lead to greater recreational access for 
OHV users, hikers, and hunters, but could also detract from the experience of those who value 
recreational experiences in a natural setting removed from motorized sights and sounds. 
Increases in road construction could also ultimately adversely impact game availability, due to 
loss of forage, noise and persistent human presence, habitat fragmentation, and increased hunting 
pressures. Additionally, increased access by passenger vehicles could result in an increased 
probability of accidents with the large oils and gas trucks utilizing the same roads. 


Of particular concern is the potential for cumulative impacts to the Nine Mile Canyon 
Backcountry Byway, particularly within the canyon itself. Nine Mile Canyon’s National 
Backcounty Byway designation is based on the profusion of Fremont culture rock panels and 
cliff granaries located within Nine Mile Canyon and up side canyons (see Section 3.5); the 
portion of the Byway that is within the canyon is currently used primarily for development 
activities and cultural and heritage tourism. 2005 traffic studies reported an ADT of 78 in the 
upper portions of the canyon and an ADT of 26 in the southern portions of the canyon (BLM 
2010a). During peak development of the West Tavaputs Plateau Project, traffic increases in Gate 
Canyon/Wells Draw Road area (representing the northern end of the canyon) would result in an 
ADT of 431, a 553% increase over existing conditions. Traffic increases in the Soldier Creek 
mine area of the Nine Mile Canyon Backcountry Byway (representing the southern end of the 
canyon) would increase to an ADT of 144, a 554% increase over existing conditions. During 
production activities, WTP project traffic at the Gate Canyon and Soldier Creek mine areas 
would result in ADTs of 267 and 89, respectively (a 242% increase in both instances; BLM 
2010a)1.  


Gasco’s contribution to traffic on the portions of the Nine Mile Canyon Backcountry Byway 
located below the canyon rim would only occur under Alternative C and would range to 1% to 
6% of the current traffic condition (one to five vehicles per day). Above the rim, Gasco’s project 
traffic would progressively increase towards the north end of the Nine Mile Canyon Backcountry 
Byway and would vary by alternative; however, there are no baseline traffic conditions against 


                                                 
1 These traffic figures represent BBC’s Proposed Action. Although the BLM ultimately selected reduced 
development, the ROD noted that transporation impactswould be similar to the Final EIS’s Agency Preferred 
Alternative, which estimated impacts similar to the Proposed Action, although slightly lower during peak year 
development.  
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which to measure increases. Table 4-187 discloses the impacts from the Gasco and WTP projects 
on these three segments of the Nine Mile Canyon Backcountry Byway. Other development 
projects would also contribute to traffic increases along this road.  


Table 4-187. Cumulative Impacts to Traffic on Nine Mile Canyon Backcounty Byway Above 


the Rim of Nine Mile Canyon from Gasco and the WTP  


 Gate Canyon Road/ 
Wrinkle Road to Gate  
Canyon Upper Bench 


Wells Draw Road/ 
Sand Wash Road to 


Wrinkle Road 


Sand Wash Road/ 
Highway 40 to Wells  


Draw Road 
Combined 


Project ADT 
Gasco 


Contribution 
(%) 


Combined 
Project ADT 


Gasco 
Contribution 


(%) 


Combined 
Project ADT 


Gasco 
Contribution 


(%) 
Alternative A 443 3% 550 22% 816 47% 


Alternative B/E 442 2% 547 21% 806 47% 
Alternative C 446 3% 606 29% 918 53% 
Alternative D 432 <1% 457 9% 526 18% 
Alternative F 442 2% 547 21% 782 45% 
 


Traffic could also increase as a result of the WTP dust supression efforts and proposed road 
improvements, which would also improve road conditions in the area, possibly increasing 
tourism traffic or use for operators, employees, and suppliers who may have previously avoided 
the road due to poor conditions. 


4.18.3.5 LIVESTOCK MANAGEMENT 
The CIAA for impacts to livestock management is generally the area including all allotments that 
intersect the project area. However, cumulative impacts to livestock management are analyzed 
both across the entire Vernal FO planning area and at the individual allotment level, in order to 
quantify impacts both the resource in general and to grazing permittees who rely on particular 
allotments in the project area. A number of activities have impacted, and would continue to 
impact, livestock forage and allotments in the CIAA. The actions with adverse impacts (at least 
in the short-term) include most surface disturbing activities, including minerals and energy 
development, infrastructure development, expansion of the transportation network, and some 
vegetation treatments. However, cumulative effects from recreation, vegetation treatments, 
livestock management, and other mineral use (oil shale, tar sands, locatable minerals, and salable 
minerals) are difficult to quantify. Actions that result in the loss of vegetation may, depending on 
the amount of vegetation lost, adversely impact livestock grazing. Because not all forage is 
allocated for livestock, however, reduction of forage would not impact livestock grazing in all 
cases. Within grazing allotments in the BLM Vernal FO, there are currently approximately 
10,094 existing wells, creating approximately 25,740 acres of surface disturbance. There are 
approximately 3,350 wells and approximately 8,200 acres of surface disturbance located in 
allotments that would also be affected by the Gasco project. Past development also includes 
surface disturbance to approximately 331 acres of the 4,795-acre stock drive trail. 
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Over the next 20 years, oil and gas development in the CIAA would remove or disturb 63,213 
acres of vegetation resulting in the loss of forage that would therefore not be available for 
livestock grazing. Reasonably foreseeable oil and gas development projects would result in the 
lost of vegetation, and potentially AUMs, on allotments that are also within the Gasco project 
area, including the Programmtic EIS for tribal lands, BBC’s West Tavaputs Plateau EIS, XTO’s 
River Bend Unit Infill EIS, Newfields' Monument Buttes EIS and Exploratory Development 
Area (EDA) EA projects, and the Programmatic EIS for tribal Lands. Based upon the percentage 
of total project acres within these allotments, there would be approximately 16,817 acres of 
surface disturbance in allotments within the Gasco project area. Assuming 10 acres per AUM per 
allotment, this development would result in the loss of vegetation equal to approximately 1,625 
AUMs. These projects would also impact approximately 591 acres of the 4,795-acre stock drive 
trail, 896 acres of which are within the Vernal plannning area. 


Under the Proposed Action, construction of 1,491 wells and associated roads and other facilities 
would result in the disturbance of 7,511 acres. This amount of development would result in the 
loss of vegetation equal to approximately 740 AUMs, or 1.6% of the AUMs available in the 
affected allotments. Under Alternative B, 1,114 wells, associated roads, and other facilities 
would result in 5,642 acres of disturbance and 554 AUMs, or approximately 1.2% of available 
AUMs. Under Alternative C, 1,887 wells, associated roads, and other facilities would result in 
9,930 acres of disturbance and 972 AUMs, or approximately 2.1% of available AUMs. Under the 
No Action Alternative, 368 wells, associated roads, and other facilities would result in 2,026 
acres of disturbance and 200 AUMs, or approximately 0.4% of available AUMs. Under 
Alternative E, 1,114 wells, associated roads, and other facilities would result in 2,156 acres of 
disturbance and 219 AUMs, or approximately 0.5% of available AUMs. Under Alternative F, 
1,298 wells, associated roads, and other facilities would result in 3,600 acres of disturbance and 
369 AUMS, or approximately 0.8% of available AUMs. Vegetation, and AUMs, lost under the 
Proposed Action and alternatives would add cumulatively to AUMs lost from other oil and gas 
projects in the Gasco project area. See Table 4-188 below for information on forage (AUMs) lost 
by allotment. Impacts to the stock drive trail under the alternatives range from a loss of 0.5 acre 
to 27 acres. This would be 0.1% to 2.8% of the total cumulative acreage loss to the trail from all 
past and reasonably forseeable development.  
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Table 4-188. AUMs and Percentage of Total Forage Lost in Each Allotment  


Grazing Allotment AUMS Lost 
from Past and 
Reasonably 
Forseeable 


Projects  


Other Projects + Gasco 


Alternative 
A 


(Proposed 
Action 


Alternative  
B  


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D  


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Antelope Powers 887 889 
(19.9%) 


889 
(19.9%) 


908 
(20.3%) 


894 
(20.0%) 


887 
(19.9%) 


889 
(19.9%) 


Big Wash 2 32 
(3.3%) 


31 
(3.2%) 


63 
(6.4%) 


8 
(0.8%) 


12 
(1.2%) 


22 
(2.2%0 


Big Wash Draw 1 8 
(1.6%) 


8 
(1.6%) 


24 
(4.7%) 


5 
(1.0%) 


4 
(0.8%) 


5 
(1.0%) 


Bull Canyon 1 11 
(1.1%) 


7 
(0.7%) 


35 
(3.5%)  


3 
(0.3%) 


 
(0.3%) 


8 
(0.8%) 


Castle Peak 485 570 
(12.0%) 


561 
(11.8%) 


658 
(13.8%) 


540 
(1.3%) 


513 
(10.8) 


521 
(10.9%) 


Currant Canyon 2 4 
(0.9%) 


3 
(0.7%) 


7 
(1.6%) 


2 
(0.5%) 


2 
(0.5%) 


3 
(0.7%) 


Devils Canyon 4 84 
(3.1%) 


32 
(1.2%) 


79 
(2.9%) 


13 
(0.5%) 


15 
(0.6%) 


56 
(2.1%) 


Eightmile Flat 532 585 
(13.7%) 


574 
(13.5%) 


617 
(14.5%) 


558 
(13.1%) 


564 
(13.2%) 


553 
(13.0%) 


Five Mile 3 91 
(4.2%) 


88 
(4.1%) 


112 
(5.2%) 


16 
(0.7%) 


36 
(1.7%) 


62 
(2.9%) 


Green River 93 93 
(6.0%) 


93 
(6.0%) 


93 
(6.0%) 


93 
(6.0%) 


93 
(6.0%) 


93 
(0.9%) 


Green River AMP 3 3 
(0.5%) 


3 
(0.5%) 


3 
(0.5%) 


3 
(0.5%) 


3 
(0.5%) 


3 
(0.5%) 


Green River Bottoms 0 2 
(0.4%) 


2 
(0.4%) 


4 
(0.9%) 


0 
(0.0%) 


1 
(0.2%) 


0 
(0.0%) 


Little Desert 85 290 
(7.6%) 


247 
(6.5%) 


289 
(7.6%) 


125 
(3.3%) 


142 
(3.7%) 


172 
(4.5%) 
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Table 4-188. AUMs and Percentage of Total Forage Lost in Each Allotment  


Grazing Allotment AUMS Lost 
from Past and 
Reasonably 
Forseeable 


Projects  


Other Projects + Gasco 


Alternative 
A 


(Proposed 
Action 


Alternative  
B  


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D  


(No Action) 


Alternative 
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Max Canyon 0 0 
(0.0%) 


0 
(0.0%) 


0 
(0.0%) 


0 
(0.0%) 


0 
(0.0%) 


0 
(0.0%) 


Stone Cabin 29 29 
(1.2%) 


29 
(1.2%) 


29 
(1.2%) 


29 
(1.2%) 


29 
(1.2%) 


29 
(1.2%) 


Twin Knolls 4 63 
(6.4%) 


36 
(3.6%) 


50 
(5.0%) 


11 
(1.1%) 


16 
(1.6%) 


41 
(4.1%) 


Water Canyon 2 2 20 
(5.5%) 


16 
(4.4%) 


18 
(5.0%) 


4 
(1.1%) 


7 
(1.9%) 


12 
(3.3%) 


Wells Draw 44 79 
(6.5%) 


79 
(6.5%) 


91 
(7.5) 


56 
(4.6%) 


58 
(4.8%) 


67 
(5.5%) 


Wetlands 267 330 
(19.8) 


298 
(17.9) 


335 
(20.1%) 


284 
(17.0%) 


276 
(16.6%) 


276 
(16.6%) 


Total/Percentage of 
46,048 AUMs within all 
Allotments 


2,809 3,548 
(7.7%) 


3,361 
(7.3%) 


3,780 
(8.2%) 


3,009 
(6.5%) 


3,026 
(6.6%) 


3,177 
(6.9%) 
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In addition to the loss of forage from vegetation removal, new road construction and increased 
travel on roads increases the risk of vehicle collisions with livestock. This risk currently exists 
along some portion of 14,374 miles of existing road in the BLM Vernal FO. Over the next 20 
years, approximately 4,763 miles of new road would be constructed to support oil and gas 
development in the CIAA, and an additional 800 miles of motorized trails for backcountry 
recreational driving would be improved or constructed (BLM 2008c). The Proposed Action and 
alternatives would contribute 325 miles to that total. The alternatives would contribute between 
72 and 526 miles of new road. It is assumed that with more roads, and greater levels of vehicle 
travel, the risk of collisions would increase. 


Other actions would give emphasis to maintenance or restoration of livestock forage, and thus 
would be potentially beneficial to grazing. Forest and woodland treatments (on between 552,663 
and 554,108 acres), vegetation treatments to enhance livestock forage (on between 34,640 and 
50,900 acres), prescribed fire (on 312,850 acres), and vegetation restoration (on 200,000 acres) 
would result in surface and vegetation disturbance (BLM 2008c). While these actions would 
have the potential to reduce available forage in the short term, they would increase rangeland 
health and forage value in the long term. It should be noted that these different types of 
vegetation treatments would overlap in some areas, so the total acres of all lands treated cannot 
be added. 


All of the land management agencies implement actions designed to maintain or increase forage 
levels for livestock grazing, including vegetation treatments, limits on numbers of allowed 
livestock, limits on plant utilization, construction of fences, construction of water sources, and 
use of grazing systems (e.g., rotation systems, seasons of use, etc.). These measures ensure 
continued availability of forage for livestock grazing.  


4.18.3.6 PALEONTOLOGY 
The CIAA for impacts to paleontological resources is the Vernal FO planning area. This CIAA 
accounts for impacts to paleontological resources that exist within the Uinta Basin and are 
collectively affected by ongoing resource management and energy extraction in this region. 
While the cumulative effects from recreation, vegetation treatments, livestock management, and 
other mineral use (oil shale, tar sands, locatable minerals and salable minerals) are difficult to 
quantify, natural gas production has the potential to adversely impact an unknown quantity of 
paleontological resources that may occur on or underneath the cumulative impact assessment 
area (CIAA). Past oil and gas exploration and development in the CIAA has disturbed 38,234 
acres (see Table 4-154).  


Reasonably foreseeable future actions include approximately 23,814 oil, gas, and coal-bed 
methane wells in the CIAA. Including the associated infrastructure, this would result in 
approximately 63,213 acres of surface disturbance (see Table 4-155. ). The Proposed Action 
would contribute an additional 1,491 new wells and 7,584 acres of surface disturbance to the 
anticipated surface disturbance in the CIAA. 


When paleontological monitoring and mitigation procedures are implemented prior to project 
construction, fossils are protected and information is gained. Also, planning actions that limit 
surface disturbance, like limiting OHV use, no surface occupancy leasing stipulations, and 
withdrawing lands from mineral entry all serve to protect fossils and prevent inadvertent damage. 
With monitoring and mitigation, the cumulative adverse impacts to fossils resulting from the 
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Proposed Action would be negligible. This would include conducting field surveys for surface 
fossils prior to ground-disturbing activities. This would provide the opportunity to recover any 
fossils found before ground disturbance occurs. In the event fossils are uncovered during 
construction, work would temporarily stop while qualified paleontologists excavate, record, and 
remove the discovery. Any scientifically significant fossils discovered would benefit the 
scientific community through an increase in knowledge associated with the fossils. 


Alternative B would contribute 1,114 new wells and 5,685 acres of surface disturbance to the 
anticipated surface disturbance in the CIAA. Alternative C would contribute 1,887 new wells 
and 9,982 acres of surface disturbance to the anticipated surface disturbance in the CIAA. The 
No Action Alternative would contribute 368 new wells and 2,055 acres of surface disturbance to 
the anticipated surface disturbance in the CIAA. Alternative E would contribute 1,114 new wells 
and 2,174 acres of surface disturbance to the anticipated surface disturbance in the CIAA. 
Alternative F would contribute 1,298 new wells and 3,604 acres of surface disturbance to the 
anticipated surface disturbance in the CIAA. The cumulative impacts of Alternative B, C, D, E, 
and F would be the same as described for the Proposed Action, but to different degrees. Under 
Alternative B, D, E, and F, fewer acres would be disturbed, so the impacts described above to 
fossils would decrease. Under Alternative C, the acreage of surface disturbance would increase, 
as would the impacts to paleontological resource disclosed above.  


4.18.3.7 RECREATION 
The CIAA for impacts to recreation is the BLM Vernal FO planning area. This CIAA 
encompasses an area of expanding mineral development managed under a common land use plan 
and generally accessed from the same communities. Cumulative impacts to cultural resources 
within Nine Mile Canyon are also addressed. Past and current actions have had both adverse and 
beneficial impacts on recreation in the CIAA. In some cases, the same action will affect different 
user groups differently. For instance, the construction of new travel routes has beneficially 
impacted OHV users and other recreationists though enhanced access, but have adversely 
impacted some non-motorized users through a loss of opportunity for primitive activities and 
experiences. There are currently at least 4,861 miles of designated motorized routes in the CIAA 
(BLM 2008b). In addition, 14,941 existing and abandoned wells in the CIAA have affected the 
recreation setting and various users' desired experience, particularly opportunities for primitive 
recreation (Table 4-154). 


Development of energy resources in the CIAA has changed and would continue to change 
recreation opportunities—activities, settings, experiences, and benefits. With the development of 
roads, well pads, pipelines, compressor stations, and other related infrastructure, the recreational 
setting would change to a more roaded, developed, and somewhat industrial setting. Reasonably 
foreseeable future actions include an anticipated 4,763 miles of road and 63,213 acres of surface 
disturbance. 


Current and foreseeable actions other than oil and gas development would also impact recreation 
opportunities. Forest and vegetation treatments, limitations on livestock grazing in riparian 
zones, and requirements for erosion control plans would all enhance vegetation condition, 
wildlife habitat, and water quality. This would enhance opportunities for fishing, hunting, and 
wildlife viewing. Improvement and development of up to 400 miles of trails for hiking, mountain 
biking, and horseback riding would enhance those recreational activities. Improvement and 
development of up to 800 miles of motorized trails for backcountry recreational driving would 
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enhance opportunities for both backcountry driving and mountain biking (BLM 2008b). Limiting 
OHV driving to designated routes would provide that opportunity while preventing further 
disturbance to soil, vegetation, and water and conflicts with other non-motorized recreation 
users. And, limits on human disturbances around raptor nests and in deer migration corridors, 
and reclamation requirements in deer and elk winter range would protect wildlife populations 
and provide continued opportunities for both hunting and wildlife viewing. 


The Proposed Action would add 325 miles of new road and 7,584 acres of surface disturbance to 
the totals above. This development would contribute to shifting recreation opportunities toward 
those activities that use motorized vehicles. Alternative B would add 274 miles of new road and 
5,685 acres of surface disturbance. Alternative C would add 526 miles of new road and 9,982 
acres of disturbance. The No Action Alternative would contribute 72 miles of new road and 
2,055 acres of surface disturbance. Alternative E would add 106 miles of new road and 2,174 
acres of disturbance. Alternative F would add 198 miles of new road and 3,604 acres of 
disturbance. Although the amounts of road and acreages of surface disturbance vary under each 
of the alternatives, their effect on the recreation opportunities—activities, settings, experiences, 
and benefits—would be that same as described above, but to different degrees. 


There are currently approximately 14,374 miles of road in the BLM Vernal FO. Development of 
natural gas would expand motorized access to previously unroaded areas, such as Nine Mile 
Canyon and the Lower Green River, providing further opportunities for backcountry driving, 
vehicle-supported camping and picnicking, wood cutting, hunting, and interpretation of natural 
resources. See Section 4.11, Special Designations, for additional analysis of specific cumulative 
impacts to the Nine Mile Canyon and Lower Green River areas. It would also, however, reduce 
opportunities for primitive forms of recreation that require a more natural and undeveloped 
setting. These opportunities include such activities as hiking and mountain biking on trails, 
backpacking, river floating, hunting, nature study, and wildlife viewing. 


Dust supression efforts and proposed road improvements on Nine Mile Canyon Road are 
expected as a result of the WTP development (BLM 2010a). A decrease in dust and improved 
road conditions could enhance visitor experience in the canyon; however, this may also result in 
an increase in overall visitation, which could diminish the backcountry experience and lead to 
potential conflicts with recreational users and industry-related traffic. A 554% increase in traffic 
is projected during the WTP peak development, and a 242% increase during production.  


Under the Proposed Action, natural gas development would not contribute to cumulative impacts 
to recreational resources below the rim of Nine Mile Canyon, but would add approximately 
1,940 acres of surface disturbance (and associated impacts, including noise and increased travel) 
within the Nine Mile Canyon SRCMA (see Table 4-186). This would equate to 73% of the total 
cumulative disturbance within the SRCMA (Table 4-186). Under Alternative B, 912 acres would 
be disturbed within the SRCMA, with 2% occurring below the canyon rim. This would equate to 
56% of the total cumulative disturbance within the SRCMA. Under Alternative C, 2,040 acres 
would be disturbed within the SRCMA, with 28% occurring below the canyon rim. This would 
equate to 74% of the total cumulative disturbance within the SRCMA. Under the No Action 
Alternative, 235 acres would be disturbed within the SRCMA, with 0% occurring below the 
canyon rim. This would equate to 70% of the total cumulative disturbance within the SRCMA. 
Under Alternative E, 348 acres would be disturbed within the SRCMA, with 3% occurring below 
the canyon rim. This would equate to 70% of the total cumulative disturbance within the 
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SRCMA. Under Alternative F, 924 acres would be disturbed within the SRCMA, with 0% 
occurring below the canyon rim. This would equate to 56% of the total cumulative disturbance 
within the SRCMA. 


4.18.3.8 SOCIOECONOMICS AND ENVIRONMENTAL JUSTICE 
The CIAA for impacts to recreation is the BLM Vernal FO planning area. This CIAA 
encompasses an area of expanding mineral development drawing that generally draws on same 
communities for workers, services, and housing. Past and present increases in energy 
development in the CIAA have led to numerous socioeconomic impacts within the CIAA. Both 
the number of jobs and average personal income has grown over the last decade in the CIAA 
(UDWS 2008 and UDWS 2005b). This growth has led to a housing shortage in the CIAA, and 
increased personnel demand in some employment sectors (UDWS 2006). As of October 2011, 
there were 14,941 wells in the CIAA (see Table 4-154). This total includes oil, natural gas, and 
coal-bed methane wells, and producing, shut-in, service, plugged, and temporarily abandoned 
wells. 


Over the next 20 years,  23,814 oil and natural gas wells are expected to be drilled throughout the 
CIAA. Based on a workforce requirement of 1,644 worker days per well, this would generate 
employment for approximately 3,573 well drillers. Based on a workforce requirement of 1,644 
worker days per well, drilling 1,491 gas wells under the Proposed Action would create 
employment for an additional 224 people for the life of the project, or approximately 6% of total 
projected oil and gas drilling jobs in the CIAA. In addition to the well drilling jobs, jobs in the 
mining trade, construction, and service industries would also increase in the CIAA. Based on the 
same workforce requirement of 1,644 worker days to drill a well, drilling between 368 and 1,887 
wells under Alternative B through F would create employment for between 56 and 257 
additional people, between 2% and 7% of the total projected well-drilling jobs in the CIAA. 


Because the counties in the CIAA have resource-based economies, the current and foreseeable 
oil and gas development would contribute to population growth in the CIAA. The growth is 
expected to be comparable to the number of oil and gas wells that would be drilled. However, the 
largest increases would occur in the initial construction phase, and taper off as wells move into 
the production phase. The Proposed Action and alternatives would contribute proportionately to 
population growth in the communities of the CIAA. 


The increase in population resulting from the accumulated oil and gas development would 
generate a proportionate increase in the need for additional social services and infrastructure in 
the CIAA. The population increases resulting from the Proposed Action and alternatives would 
result in proportionate increases in crime, fire, and demands for community services in the entire 
CIAA. 


According the UEO (2004), drilling and completion of a single gas well would result in $28,200 
in net local revenue over the life of the well. Assuming the same revenue would be generated for 
oil and gas wells, the anticipated 23,814 oil and gas wells expected to be drilled in the CIAA 
over the next 20 years, would generate $671,554,800 in local net revenue. The Proposed Action 
and alternatives (between 368 and 1,887 wells) would contribute an additional $10,377,600 to 
$53,213,400, depending on the alternative selected, or between 2% and 7% of the total projected 
net revenue in the CIAA. 
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The current supply of housing in the CIAA is not satisfactory to meet demand for oil and gas 
workers during periods of “booming” oil and gas development. The 227 employees needed to 
implement the Proposed Action would contribute to the housing shortfall if development 
occurred during boom times, likely adding to the need for multiple-family, short-term housing 
units like apartments and mobile homes, rather than single-family homes intended for a more 
long-term population. Because Alternatives B, E, and F would create fewer jobs (170 and 195 
new jobs, respectively) than the Proposed Action, there would be a proportionate reduction in 
demand for housing and difficulties finding housing under these alternatives. Alternative C 
would create the most new jobs (257 new jobs), and the resulting demand for housing would also 
increase. The No Action Alternative would create only 56 new jobs, far fewer than the Proposed 
Action or the other alternatives. As a result, the demand for housing would be less than the 
Proposed Action or the other alternatives. 


The Proposed Action and its alternatives would result in a 1.2% to 6.2% increase over 2009 
average daily traffic volume on Highway 40 near Myton, Utah. Traffic associated with the 
anticipated 23,814 oil and gas wells expected to be drilled in the CIAA over the next 20 years 
would also contribute to this increase, particularly during the development phases. The WTP 
project alone is expected to result in an increase of 4% to 9% on these sections, 30% due to 
heavy trucks. Proposed road improvements to Nine Mile Canyon Road as a result of the WTP 
project could result in changes in worker residence patterns, as commutes from Price or other 
areas via Nine Mile Canyon road become safer and shorter.  


Employees requiring short-term housing during boom times in oil and gas development have 
dominated hotel and RV park availability in the CIAA, and competing with that availability for 
travel and tourism. Jobs needed to implement the Proposed Action and alternatives would 
contribute to this shortfall should development occur during boom times, further limiting growth 
of the tourism industry, including tourism-related jobs, income, and revenue to local government. 
In recent years, the  impacts of reduced tourism, however, were offset by growth in the oil and 
gas industry, though that trend has changed as oil and gas development has decreased within the 
last five years.  


Within the BLM Vernal FO planning area, the Fort Duchesne, Randlett, and Whiterocks CDPs 
and the City of Myton meet the criteria established for consideration as an “EJ population.” 
Increases in project-related vehicle traffic would not go directly through the EJ communities of 
Myton, Randlett, Fort Duchesne, and Whiterocks, but would contribute to an overall increase in 
traffic on Highway 40.  


4.18.3.9 SOILS 
The CIAA for impacts to soils is the Vernal FO planning area. This CIAA accounts for impacts 
to soils that are collectively affected by ongoing resource management and energy extraction in 
this region, and are generally managed under a common land use plan. Past oil and gas 
exploration and development in the CIAA has resulted in 38,234 acres of long-term disturbance 
to soils. Surface disturbing activities impact soils to varying degrees, depending on the amount, 
placement, and type of surface disturbance, the type of soil and its characteristics, and the surface 
hydrology. Specific impacts to soils include removal of vegetation, exposure of soil, mixing of 
soil horizons (layers), soil compaction, loss of productivity, and increased susceptibility to wind 
and water erosion. Other surface-disturbing activities, such as livestock grazing, OHV driving, 
and vegetation treatments have also impacted soil over an unknown portion of the CIAA. The 
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cumulative effects from recreation, vegetation treatments, livestock management, and other 
mineral use (oil shale, tar sands, locatable minerals, and salable minerals) are difficult to 
quantify. 


Reasonably foreseeable future actions and development would create surface disturbances that 
would have similar impacts to soils as the past impacts described above. Construction of an 
anticipated 23,814 oil and gas wells would result in 63,213 acres of surface disturbance. Forest 
and woodland treatments (on up to 546,152 acres), vegetation treatments to enhance livestock 
forage (on between 34,640 and 50,900 acres), prescribed fire (on 312,850 acres), and vegetation 
restoration (on 200,000 acres) would result in surface disturbance (BLM 2008b). These actions 
would have the same potential for disturbance to soils as described above. It should be noted, 
however, that these different types of vegetation treatments would likely overlap, and the total 
acres of all lands treated cannot be added. 


There are 14,374 miles of existing roads in the CIAA. Improvement and new construction of 400 
miles of non-motorized trails, and improvement and construction of 800 miles of motorized trails 
for backcountry recreational driving would result in approximately 1,439 acres of surface 
disturbance, provide continued and expanded human access to public lands, and would increase 
the risk of unauthorized cross country OHV travel (BLM 2008b). 


The Proposed Action would disturb an additional 7,584 acres of soils and increase the road 
network by 325 miles over the next 45 years, resulting in a proportionate contribution to the 
impacts described above. Alternative B would disturb an additional 5,685 acres of soils, 
including 274 miles of new road. Alternative C would disturb an additional 9,982 acres of soils, 
including 526 miles of new road. The No Action Alternative would disturb an additional 2,055 
acres of soils, including 72 miles of new road. Alternative E would disturb an additional 2,174 
acres of soils, including 106 miles of new road. Alternative F would disturb an additional 3,604 
acres of soils, including 198 miles of new road. The impacts of Alternative B, C, D, E, and F on 
soils would be the same as for the Proposed Action described above, just with varying degrees 
based on increases and decreases in surface disturbances. 


The Proposed Action would also contribute cumulatively to activities that disrupt sensitive soil 
communities, including biological soil crusts. Under the Proposed Action, surface disturbance 
would occur in 3,028 acres of sagebrush vegetation communities and 1,143 acres of pinyon-
juniper woodland communities, both plant communities associated with biological soil crusts. 
Because biological soil crust communities recolonize and regrow very slowly when disturbed, 
the soil stabilization, nitrogen fixing, and carbon-fixing benefits of soil crusts would be lost for 
up to 250 years. Under Alternative B surface disturbance would occur in 2,123 acres of 
sagebrush communities and 974 acres of pinyon-juniper woodland communities. Under 
Alternative C surface disturbance would occur in 3,535 acres of sagebrush communities and 
1,717 acres of pinyon-juniper woodland communities. Under the No Action Alternative surface 
disturbance would occur in 652 acres of sagebrush communities and 278 acres of pinyon-juniper 
woodland communities. Under Alternative E surface disturbance would occur in 776 acres of 
sagebrush communities and 126 acres of pinyon-juniper woodland communities. Under 
Alternative F surface disturbance would occur in 1,509 acres of sagebrush communities and 576 
acres of pinyon-juniper woodland communities. The cumulative impacts to biological soil crusts 
under Alternative B, C, D, E, and F would be the same as described for the Proposed Action, but 
to varying degrees based on projected acres of disturbance. 
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4.18.3.10 SPECIAL DESIGNATIONS 
The CIAA for impacts to special designations is defined as the specially designated area itself. 
ACECs are areas of public land that require some type of special management attention to 
protect or prevent irreparable damage to important historic, cultural, or scenic values, fish and 
wildlife resources, or other natural systems or processes, or to protect life and safety from natural 
hazards. ACECs are individual, and their values vary from place to place. ACEC values often 
include biological values (wildlife, vegetation, water, soil), scenic values, cultural resources 
(historic or prehistoric), geologic features, and natural hazards. This section discloses the 
cumulative impacts of past, present, and reasonably foreseeable actions on the ACEC values 
present in the Gasco project area. However, for an ACEC with other values such as wildlife, an 
assessment of cumulative impacts to these values may also be found in Section 4.16, Wildlife, of 
this analysis.  


Similarly, for a river corridor to be eligible for consideration as a wild and scenic river, it must 
possess one or more outstandingly remarkable values. Those values are also natural and cultural 
resource-related, and the disclosure of cumulative impacts to outstandingly remarkable Wild and 
Scenic River values may also be found in other appropriate sections of this analysis.  


Past oil and gas exploration resulted in 38,234 acres of long term disturbance in the BLM Vernal 
FO planning area (BLM 2008b). Development of oil and gas typically includes construction of 
roads, well pads, pipelines, power lines, compressors, and other facilities. Development of this 
type has created surface disturbance and altered the land, but has not eliminated the relevant and 
important ACEC values of Pariette Wetlands ACEC (riparian, wetland, and special status species 
values), Lower Green River ACEC (visual and special status species values), Nine Mile Canyon 
ACEC (cultural resources, scenery, special status species, and wildlife habitat values), or the 
suitable Lower Green River Wild and Scenic River (scenery and recreation values).  


Other land uses have resulted in an unknown acreage of surface-disturbing activities, such as 
livestock grazing and OHV driving. But, construction of livestock facilities (e.g., fences and 
waters) and backcountry OHV driving have not eliminated the ACEC or Wild and Scenic River 
values of these special management areas.  


Reasonably foreseeable actions and development would create surface disturbances that would 
have similar impacts to special management areas, as described above. Reasonable foreseeable 
actions include other oil and gas projects that fall within ACECs overlapping the Gasco project 
area, including the BBC West Tavaputs Plateau EIS, Newfield EDA EA, Newfield Monument 
Butte EIS, and Programmatic EIS for Tribal Lands (Table 4-153). These projects would result in 
some degree of surface disturbance in all of the special management areas. Table 4-189 shows 
the cumulative surface disturbance that would occur in each of the special designation areas from 
this reasonably foreseeable well development and well development under the Proposed Action 
and alternatives. 
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Surface disturbance in each of the special designation areas, however, does not necessarily result 
in adverse impacts to the identified relevant and important ACEC values or the outstandingly 
remarkable Wild and Scenic River values. BLM policy requires protection of the values that 
make these places eligible for consideration as ACEC and WSRs, subject to valid existing rights, 
and gas well development is not necessarily precluded. Although some surface disturbance 
would occur in each special designation area under each alternative, eligibility for designation as 
an ACEC or Wild and Scenic River would be maintained.  


Table 4-189. Surface Disturbance (Acres) by Special Designation Area 


Special 
Designation Area 


Past Oil 
and Gas 


Projects in 
ACEC 


Other 
Foreseeable 
Oil and Gas 
Projects in 


ACEC 


Other Projects + Gasco 


Alternative 
A 


(Proposed 
Action) 


Alternative 
B 


(Reduced) 


Alternative 
C 


(Full) 


Alternative 
D 


(No Action) 


Alternative  
E 


(Directional) 


Alternative 
F 


(Agency 
Preferred) 


Pariette 
Wetlands ACEC 


326 1386  1,786  1714 1738 1715 1712 326 


Lower Green 
River ACEC 


18 71  134  127 112 106 102 18 


Nine Mile 
Canyon ACEC 


66 1  911  377 1253 172 187 497 


Lower Green 
WSR—suitable 


13 53  153  148 128 117 106 13 


Note: Reasonably foreseeable oil and gas projects included in this analysis: BBC West Tavaputs Plateau EIS, Newfield EDA EA, 
Newfield Monument Butte EIS, Programmatic EIS for Tribal Lands and XTO River Bend Unit Infill EA. Surface disturbance within area 
of special designation for WTP is based on the WTP (ROD 2010). Surface disturbance for the other projects is based on on percentage 
of project within the special designation area (see Table 4-155 for project and surface disturbance acreage totals). 


Other actions would be implemented that would cumulatively protect ACEC values of 
Pariette Wetlands, Nine Mile Canyon, Coyote Basin-Myton Bench, and the Lower Green 
River and the Wild and Scenic River values along the Lower Green River. The prescription 
for protection of the ACEC values includes VRM objectives that retain the character of the 
landscape (Class II), limits on OHV use to designated routes, and a recommendation to 
withdraw the Lower Green River ACEC from mineral entry. Further, all of the Pariette 
Wetlands and Lower Green River ACECs and the Nine Mile Canyon ACEC within the 
canyon would be managed as no surface occupancy for oil and gas development to protect 
relevant and important values.  


4.18.3.11 SPECIAL STATUS SPECIES 
The CIAA for impacts to special status species is the Vernal FO planning area. This CIAA 
accounts for impacts to special status species that are collectively affected by ongoing resource 
management and energy extraction in this region, and are generally managed under a common 
land use plan. Direct impacts to special status species include an increased risk of mortality; 
disturbance of habitat (occupied or suitable); disturbance from the noise and presence of 
OHVs; habitat fragmentation; disruption of wildlife migration, activity patterns and timing, 
and plant seed dispersal and pollination; disruption of wildlife breeding, nesting, and roosting 
due to construction, drilling, and other human activities; reduction of water quality and 
quantity in fish habitat due to flow depletion; and an increased chance of sedimentation of 
waterways, or contamination of the Upper Colorado River drainage system by accidental 
spillage of oil and gas products.  
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There are currently approximately 14,374 miles of road in the Vernal FO. Past and present oil 
and gas exploration and development in the CIAA has disturbed 38,234 acres of land, some 
portion of which contains special status species habitat (see Table 4-154). Reasonably 
foreseeable actions and development would create surface disturbances that would have similar 
impacts on special status species and their habitat as described above. Construction of an 
anticipated 23,814 oil and gas wells and 4,763 miles of associated roads would result in 63,213 
acres of surface disturbance, which could include special status species habitat (see Table 
4-155. ).  


Continued travel along 4,861 miles of designated motorized routes, improvement and 
construction of 400 miles of non-motorized trails, and improvement and construction of 800 
miles of motorized trails for backcountry recreational driving would provide continued and 
expanded human access to public lands with impacts to special status species similar to those 
described above. However, limiting motorized travel to designated routes would reduce those 
impacts, as compared to cross country travel. 


Forest and woodland treatments (on up to 546,152 acres), vegetation treatments to enhance 
livestock forage (on between 34,640 and 50,900 acres), prescribed fire (on 312,850 acres), and 
vegetation restoration projects (on 200,000 acres) would result in surface and vegetation 
disturbance (BLM 2008b). The surface disturbance created by these land and vegetation 
treatments would have impacts to special status species and their habitat similar to those 
described above. It should be noted, however, that these different types of vegetation 
treatments would likely overlap, and the total acres of all lands treated cannot be added. 


Other actions are anticipated, however, that would protect or benefit special status species and 
their habitat. Grazing would be limited in riparian systems to maintain and achieve proper 
functioning condition within 0.25 mile year-round and within 2 miles of active Greater sage-
grouse leks during breeding season (March 1–June 15) to ensure successful reproduction. No 
permanent facilities or structures would be constructed within 2 miles of a lek whenever 
possible. Measures would be taken to limit noise within 0.5 mile of leks. And surface 
disturbance and occupancy buffers would be established around raptor nests during breeding 
seasons. These actions would cumulatively benefit special status wildlife species and their 
habitat. Integration of and adherence to the BLM and USFWS–developed avoidance and 
minimization measures and the development of core conservation areas for federally 
threatened, endangered, or candidate plant species would cumulatively benefit special status 
plant species and their habitat. 


Under the Proposed Action, development of 1,491 natural gas wells would cumulatively 
contribute an additional 7,584 acres of surface disturbance, including 325 miles of new roads 
to the anticipated reasonably foreseeable development of the CIAA. Thus, the Gasco 
development would add cumulatively to the overall impact of energy development to special 
status species and their habitat in the CIAA as described above. Under Alternative B 
development of 1,114 new wells and 274 miles of new roads would result in an additional 
surface disturbance of 5,685 acres. Under Alternative C development of 1,887 new wells and 
526 miles of new roads would result in an additional surface disturbance of 9,982 acres. Under 
the No Action Alternative, development of 368 new wells and 72 miles of new roads would 
result in an additional surface disturbance of 2,055 acres. Under Alternative E development of 
1,114 new wells and 106 miles of new roads would result in an additional surface disturbance 
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of 2,174 acres. Under Alternative F, development of 1,298 new wells and 198 miles of new 
roads would result in an additional surface disturbance of 3,604 acres. Development under 
Alternatives B, C, D, E, and F would cumulatively contribute the same kinds of impacts on 
special status species as described for the Proposed Action, but to varying degrees, based on 
differences in amount of surface disturbance and miles of new roads. 


4.18.3.12 VEGETATION 
The CIAA for impacts to vegetation is the Vernal FO planning area. This CIAA accounts for 
impacts to vegetation that is collectively affected by ongoing resource management and energy 
extraction in this region, and is generally managed under a common land use plan. Vegetation is 
removed by surface disturbing activities such as construction of roads, well pads, pipelines, power 
lines, compressor stations, water facilities, and other ancillary facilities. Other activities, such as 
livestock grazing, cross country OHV driving, vegetation treatments, fire (wild and prescribed), 
and construction of utilities, waters, and recreation sites have also resulted in the disturbance or 
removal of vegetation. The risk of weed invasion is greatest within 200 feet of roads.  


There are currently approximately 14,374 miles of road in the BLM Vernal FO. Past oil and gas 
exploration in the CIAA has disturbed 38,234 acres of land, including vegetation (see Table 
4-154). Reasonably foreseeable future actions and development would create surface disturbances 
that would have similar impacts to vegetation as the impacts described above. Construction of an 
anticipated 23,814 oil and gas wells, and associated 4,763 miles of roads would result in 63,213 
acres of surface, and vegetation disturbance. Thus, 230,933 acres have the greatest risk of invasion 
by weeds.  


Forest and woodland treatments (on up to 546,152 acres), vegetation treatments to enhance 
livestock forage (on between 34,640 and 50,900 acres), prescribed fire (on 312,850 acres), and 
vegetation restoration projects (on 200,000 acres) would result in surface and vegetation 
disturbance (BLM 2008b). These treatments would, in the short term, disturb and remove 
vegetation. In the long term, however, these actions would maintain and improve vegetation 
condition for a variety of resource objectives. It should be noted, however, that some of these 
different types of vegetation treatments would likely overlap, and the total acres of all lands treated 
cannot be added. 


Future improvement and construction of 400 miles of non-motorized trails, and improvement and 
construction of 800 miles of motorized trails for backcountry recreational driving would result in 
the removal of 291 acres and 1,148 acres of vegetation, respectively. Continued motorized (OHV) 
travel along between 4,860 miles of existing routes and 800 miles of additional motorized trail 
could result in the introduction of noxious weeds to native vegetation communities (BLM 2008b). 
At the same time, however, limiting backcountry driving to designated routes (eliminating nearly 
all cross country driving) would protect native vegetation communities and help prevent the spread 
of noxious weeds. 


Other reasonably foreseeable actions would impact vegetation, including livestock grazing and soil 
erosion measures. Requiring approved erosion control plans for surface disturbing activities on 
slopes between 21% and 40% would protect soils that support vegetation. Limiting livestock 
forage utilization to proper levels would ensure continued rangeland health and the desired 
composition in vegetation communities. Cumulatively, these actions would benefit native and 
desired vegetation communities. 
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Under the Proposed Action, natural gas development would cumulatively contribute 7,584 
additional acres of surface, and thus vegetation disturbance in the CIAA. Because the risk of 
noxious weed invasion is greatest within 200 feet of roads, the Proposed Action would put 
15,757 acres at risk to noxious weed invasion along 325 miles of new roads. Under Alternative 
B, well development would cumulatively contribute 5,685 additional acres of surface and 
vegetation disturbance. Vegetation disturbance along 274 miles of new road would put 13,285 
acres at risk for weed invasion. Under Alternative C, well development would cumulatively 
contribute 9,982 additional acres of surface and vegetation disturbance. Vegetation disturbance 
along 526 additional miles of new road would put 25,503 acres at risk for weed invasion. Under 
the No Action Alternative, well development would cumulatively contribute 2,055 additional 
acres of surface and vegetation disturbance. Vegetation disturbance along 72 miles of new road 
would put 3,491 additional acres at risk for weed invasion. Under Alternative E, well 
development would cumulatively contribute 2,174 additional acres of surface and vegetation 
disturbance. Vegetation disturbance along 106 miles of new road would put 5,139 acres at risk 
for weed invasion. Under Alternative F, well development would cumulatively contribute 3,604 
additional acres of surface and vegetation disturbance. Vegetation disturbance along 198 miles of 
new road would put 9,600 acres at risk for weed invasion. 


Although the life of the Gasco project is estimated to be approximately 45 years, the life of a 
producing well is projected to be 30 years. As wells go out of production, the roads, well pads, 
and some associated facilities would be rehabilitated, reestablishing the desired plant 
communities. Depending on the vegetation type, reclamation would be accomplished within 10 
years. Thus, the Gasco development would add cumulatively to the overall impact of energy 
development on vegetation resources in the CIAA. 


4.18.3.13 VISUAL RESOURCES 
The CIAA for impacts to visual resources is the Vernal FO planning area. This CIAA accounts 
for impacts to visual resources that are collectively affected by ongoing resource management 
and energy extraction in this region, and are generally managed under a common land use plan. 
Development of oil and gas typically includes construction of roads, well pads, pipelines, power 
lines, compressors, and other facilities. Development to this degree has transformed the land to a 
more roaded, developed, and somewhat industrial landscape. Depending on the landform, 
vegetation type, and well spacing, the surface disturbance and production facilities are evident to 
varying degrees. In some areas the development dominates the landscape. In others, the 
traditional landscape remains evident, even with development. Development associated with oil 
and gas activities, or other similar surface disturbing activities, are consistent with VRM Class 
III and IV management objectives. Surface disturbing activities on lands with VRM Class II 
objectives may not be consistent with those objectives. Disturbances would have to be mitigated 
to a level where they would not attract the attention of a casual observer, unless they are 
associated with pre-RMP leases, in which case the lease would be a valid pre-existing 
contractual right that would not be subject to visual objectives.  
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Past oil and gas exploration has disturbed 38,234 acres of land in the CIAA (BLM 2008b). Other 
public land uses have resulted in an unknown acreage of surface-disturbing activities, such as 
livestock grazing, OHV driving, and vegetation treatments, and have also affected the character of 
the landscape. Construction of livestock facilities (e.g., fences and waters) and wildlife waters, 
cross-country OHV driving, and vegetation treatments (e.g., chainings), have also altered the 
existing character of the landscape with changes in vegetation pattern and the introduction of 
human-made features on the land. 


Reasonably foreseeable future actions include the construction of 23,814 gas, oil, and coal-bed 
methane wells (BLM 2004b), including the construction of well pads, pipelines, power lines, 
compressors, and 4,763 miles of roads. These facilities would disturb approximately 63,213 acres 
of soil and vegetation. For those wells that go into production, they will be evident on the land as 
described above. Those wells that are dry would be reclaimed.  


Forest and woodland treatments (on up to 546,152 acres), vegetation treatments to enhance 
livestock forage (on between 34,640 and 50,900 acres), prescribed fires (on 312,850 acres), and 
vegetation restoration projects (on 200,000 acres) would result in surface and vegetation 
disturbance (BLM 2008b). In the short term, these actions would have the same potential for 
disturbance to visual resources as described above. In the long term, however, fire and vegetation 
treatments have the potential to introduce vegetative variety to the landscape, which often creates 
visual interest and appeal. It should be noted that these different types of vegetation treatments 
would likely overlap, and the total acres of all lands treated cannot be added. 


Improvement and construction of 400 miles of non-motorized trails, and improvement and 
construction of 800 miles of motorized trails for backcountry recreational driving would disturb 
approximately 291 and 1,148 acres of soils and vegetation, respectively, introducing linear features 
to the landscape. Given the size and nature of these developments, the impacts would be similar to 
those described above, but to a lesser degree. Other actions are anticipated that would impact the 
characteristic landscape, including construction of roads, livestock facilities, wildlife guzzlers, 
utility lines, and other mineral operations. This construction would also produce a more developed 
landscape, much as described for oil and gas development above, but to a lesser degree and scale. 


Under the Proposed Action, development of 1,491 natural gas wells would cumulatively contribute 
7,584 additional acres of surface disturbance, including 325 miles of new roads, to future changes 
in the landscape. The Gasco development would add cumulatively to the landscape changes 
resulting from human development in the CIAA. Under Alternative B, 1,114 new wells and 274 
miles of new road would result in 5,685 additional acres of surface disturbance to the characteristic 
landscape. Under Alternative C, 1,887 new wells and 526 miles of new road would result in 9,982 
additional acres of surface disturbance to the characteristic landscape. Under the No Action 
Alternative, 368 new wells and 72 miles of new road would result in 2,055 additional acres of 
surface disturbance to the characteristic landscape. Under Alternative E, 1,114 new wells and 106 
miles of new road would result in 2,174 additional acres of surface disturbance to the characteristic 
landscape. Under Alternative F, 1,298 new wells and 198 miles of new road would result in 3,604 
additional acres of surface disturbance to the characteristic landscape. The impacts to the 
landscape, and visual resources, under Alternatives B, C, D, E, and F would be the same as for the 
Proposed Action described above. Variations in the amount of surface disturbance, road 
construction, and placement of facilities under the alternatives would create differences between 
the alternatives, but the cumulative effects would be similar under all alternatives.  
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4.18.3.14 WATER RESOURCES 
The CIAA for impacts to water resources is the Vernal FO planning area. This CIAA accounts 
for impacts to water resources that are collectively affected by ongoing resource management 
and energy extraction in this region, and are generally managed under a common land use plan. 
Development of oil and gas typically includes construction of roads, well pads, pipelines, power 
lines, compressors, and other facilities. These activities create surface disturbances that can result 
in soil erosion, increased water runoff, landslides, flooding, and subsequent water quality 
degradation. Direct and indirect impacts to water resources include groundwater depletion; 
surface water depletion; degradation of surface water from condensate spills; degradation of 
surface water from sedimentation, turbidity, salinity, and selenium; and loss of proper 
functioning condition of riparian and wetland areas and floodplains. Water quality could also be 
impacted by hazardous material spills and disposal of wastewater. No impacts to fresh water 
aquifers would be expected, because well holes would be cased. Other land uses have resulted in 
an unknown acreage of surface disturbing activities.  


4.18.3.14.1 CUMULATIVE IMPACTS TO FRESH WATER AQUIFERS 


Additional drilling activities are reasonably foreseeable in the project area and could result in 
cumulative impacts to fresh water resources. Based on available data, fresh water resources are 
relatively shallow and of limited extent in the project area; however, if present they can 
potentially be impacted by drilling activities, disposal in evaporative ponds, and fracturing 
activities.  


Drilling techniques are designed to isolate the upper 200 feet of formation using a surface casing. 
The available water quality data suggest that this zone would be the location of any fresh water 
resources.  


According to the Utah Department of Water Resources (UDWaR) (1999), there is 31 million 
acre-feet of water in the Uinta Basin's aquifers, mostly in the upper 100 feet of saturated 
material. None of this water would be used for drilling, completion, or production. These 
activities would, however, result in the permanent withdrawal of groundwater-produced 
formation water. Because at least some of this water would be evaporated rather than reinjected 
under the Gasco alternatives, these depletions would decrease, over the long term, the amount of 
water stored in these aquifers by approximately  5,015 to 25,715 acre-feet over the 45-year life of 
the Gasco project. This is approximately 0.02 to 0.08% of the estimated 31 million acre-feet of 
water stored in the Uinta Basin (UDWaR 1999). Assuming that the approximately 23,814 
reasonably foreseeable wells would use the same amount of produced water as the Gasco project, 
an additional approximately 811,310 acre feet would be depleted, or approximately 2.62% of the 
31 million acre feet of water in the basin. 


Disposal ponds are unlikely to be located in areas where fresh water resources exist based on the 
UDOGM permitting requirements; engineering controls such as liners and leak detection further 
reduce the risk of impact to fresh water resources from evaporative disposal ponds.  
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Hydraulic fracturing is less easy to control than drilling and evaporation ponds. However, a low-
toxicity fracturing fluid would be used and would be nearly 100% recovered following 
fracturing, with only minor amounts remaining in aquifer pore space, representing minimal risk 
of migration of fracturing fluid into the aquifer. The resulting fractures will be isolated from 
potential fresh water resources by 4,000–5,000 vertical feet of separation; available data suggest 
fractures are unlikely to propagate a fraction of this distance.  


Aside from other drilling activities, no other reasonably foreseeable activities have been 
identified that would directly or indirectly impact shallow fresh water aquifers. Cumulative 
impacts to shallow fresh water aquifers from reasonably foreseeable drilling activities are 
expected to be minimal.  


4.18.3.14.2 CUMULATIVE IMPACTS TO SURFACE WATERS 


There are currently approximately 14,374 miles of road in the BLM Vernal FO. Past oil and gas 
exploration has disturbed 38,234 acres of land in the CIAA. Reasonably foreseeable future 
actions include drilling 23,814 gas, oil, and coal-bed methane wells, including the construction 
of well pads, pipelines, power lines, compressors, and 4,763 miles of roads (see Table 4-155. ). 
These facilities would disturb approximately 63,213 acres of soil and vegetation, with impact to 
water similar to those described above. 


Assuming an average of 2.5 acre-feet of surface water would be required for drilling, completion 
and production of a single well, assuming this water would be obtained from surface waters of 
the CIAA, and assuming a project life of 45 years (the time required from drilling the first well 
to drilling the last well, and a production life of 30 years per well), 23,814 wells would require 
59,535 acre-feet of water over the life of the project, or 1,323 acre feet per year. If this water 
would eventually have reached the Green River, which has an average annual flow of over 4 
million acre-feet, this represents an annual depletion of approximately 0.033% from the Green 
River. 


It is expected that surface waters in the CIAA would experience increased sedimentation 
resulting from erosion from oil and gas activities. Using the erosion and sediment yield 
assumptions identified in Section 4.10.1.1.3, 23,814 wells would produce 8,618,287 tons of 
sediment over 34 years. Assuming 20% of this sediment reached the Green River, which has an 
annual sediment load of 9,684,000 tons, this represents approximately 0.52% of the sediment 
delivered to the Green River each year.  


Forest and woodland treatments (on up to 546,152 acres), vegetation treatments to enhance 
livestock forage (on between 34,640 and 50,900 acres), prescribed fires (on 312,850 acres) and 
vegetation restoration projects (on 200,000 acres) would result in surface disturbance (BLM 
2008b). In the short term, these actions would have the same potential to impact water quality as 
described above. In the long term, however, maintenance and enhancement of healthy vegetation 
communities would benefit both water quality and quantity. Healthy upland and riparian 
vegetation communities slow water flow, enhance infiltration, and reduce sedimentation, 
improving both water quality and quantity. It should be noted that these different types of 
vegetation treatments would likely overlap, and the total acres of all lands treated cannot be 
added. 
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Improvement and construction of 400 miles of non-motorized trails, and improvement and 
construction of 800 miles of motorized trails for backcountry recreational driving would disturb 
approximately 1,439 acres of soils and vegetation with similar impacts to water as described 
above. Use of these routes would lead to some increased level of soil erosion, increased overland 
water flow, and reduce water quality in perennial streams, rivers, and wetlands of the CIAA. 


The road improvements in Nine Mile Canyon Backcountry Byway proposed as part of the WTP 
could negatively impact water resources through increased runoff from pavement, but also 
positively impact these resources through a decreased level of soil erosion, and potential 
reduction in the use of dust suppressants (BLM 2010a). 


The proposal to withdraw the Lower Green River from mineral entry would prevent surface 
disturbances that cause sedimentation, maintaining water quality. Putting limits on livestock 
forage utilization in riparian zones would protect vegetation needed to capture sediments, slow 
flows, enhance infiltration, improve water quality, and maintain function of the riparian 
community. Requiring approved erosion control plans for surface-disturbing activities on slopes 
between 21% and 40% would reduce erosion and sediment loads in the rivers, streams, and 
wetlands of the CIAA. Prohibiting surface disturbance on slopes over 40% would also reduce 
erosion and sediment loading. 


Under the Proposed Action, development of 1,491 natural gas wells would cumulatively result in 
7,584 additional acres of surface disturbance, including 325 miles of new roads. The Gasco 
development would add cumulatively to the overall impact of human development on the water 
resources of the CIAA with impacts similar to those described above. Under Alternative B, 
development of 1,114 new wells and 274 miles of new road would result in 5,685 additional 
acres of surface disturbance. Under Alternative C, development of 1,887 new wells and 526 
miles of new road would result in 9,982 additional acres of surface disturbance. Under the No 
Action Alternative, development of 368 new wells and 72 miles of new road would result in 
2,055 additional acres of surface disturbance. Under Alternative E, development of 1,114 new 
wells and 106 miles of new road would result in 2,174 additional acres of surface disturbance. 
Under Alternative F, development of 1,298 new wells and 198 miles of new road would result in 
3,604 additional acres of surface disturbance. The impacts of Alternatives B, C, D, E, and F on 
water resources cumulatively would be the same as described above for the Proposed Action. 
The differences between the alternatives would be the degree of impacts as it is related to surface 
disturbances, as described above.  


For the Gasco project, 1,500 barrels per well of fresh water would be used for casing strings, rig 
washing, and other drilling- and construction-related activities and would come from sources 
tributary to the Green River. Over the life of the proposed project, an estimated 71 to 365 acre-
feet (under the Proposed Action and alternatives) would be withdrawn from the Green River 
Basin, in addition to the projected overall depletion of 59,535 acre-feet of water flow in the 
Green River resulting from reasonably foreseeable oil and gas development in the CIAA. 
Assuming this water would eventually reach the Green River, Gasco’s water use represents an 
annual depletion of approximately 0.0000001% to 0.000006% above the 0.033% annual 
depletion projected to occur from reasonably foreseeable oil and gas development. 
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Increased sedimentation and turbidity of surface waters would be expected from erosion 
resulting from project activities. The estimated 2,055 to 9,982 acres of surface disturbance 
resulting from construction activities (under the Proposed Action and alternatives) would 
produce between 133,179 and 682,905 tons of sediment above the the anticipated 8,618,287 tons 
expected in the CIAA due to oil and gas development, over 34 years. Assuming 20% of this 
range of sediment reached the Green River, which has an annual sediment load of 9,684,000 
tons, this represents an addition of between .01% to 0.04% above the amount projected to be 
delivered to the Green River from reasonably foreseeable projects. Lower and Upper Pariette 
Draw and Nine Mile Creek are the only other perennial streams that would be impacted by 
increased sediment delivery. 


It is difficult to quantify increases in salinity and selenium resulting from surface runoff from the 
project area. However, soils are classified based on restrictive features, including excess salt, 
which includes potential risks of both salinity and selenium impacts. Under the Proposed Action 
and alternatives, between 107 and 682 acres of disturbance would occur to soils where salt is a 
restrictive feature. This amount of disturbance is between 4.9% and 7.2% of the total area of 
surface disturbance under each of the alternatives, and represents an indication of potential for 
increased salt load to the waters of the project area.  


There are approximately 31,650 acres of wetlands and riparian zones in the CIAA (BLM 2008b). 
Approximately 92,226 acres occur within the 100-year floodplains of the major drainages of the 
CIAA (BLM 2008b). Wetlands and riparian zones comprise only a small portion—1,249 acres or 
0.6%—of the 206,826-acre project area. Under the Proposed Action 11 acres, or 0.88% of the total 
acreage of riparian and wetland zones would be impacted by surface disturbance. Under the No 
Action Alternative, 4 acres (0.32%) would be impacted. Under the other alternatives, zero acres of 
riparian and wetland areas would be affected by development and production. The Gasco project 
would disturb between zero and 0.003% of the wetlands and riparian zones in the CIAA. 


Floodplains represent a small portion of the project area as well—6,772 acres, or 3.3% of the 
project area. Under the Proposed Action, 223 acres of floodplains would be impacted by surface 
disturbance, or 3.3% of the total floodplain acreage in the project area. Under No Action, 63 
acres would be disturbed, or 0.9% of the floodplains in the project area. Under alternative B, C, 
and E, between 65 and 238 acres of floodplains would be disturbed, representing between 1% 
and 3.5% of all floodplains in the project area. The Gasco project would disturb between 0.07% 
and 0.26% of the 100-year floodplains of the CIAA. Under Alternative F, no floodplains would 
be affected. Thus, the Gasco project would add cumulatively only a small amount of disturbance 
to riparian and wetland zones and floodplains in the CIAA. 


Impacts from other mineral use (oil shale, tar sands, locatable minerals and salable minerals) are 
difficult to quantify; however, any erosion resulting from related surface disturbance would also 
be expected to contribute to sedimentation and surface waters turbidity. 


4.18.3.15 WILDLIFE 
The CIAA for impacts to wildlife resources is the Vernal FO planning area. This CIAA accounts 
for impacts to wildlife resources that are collectively affected by ongoing resource management 
and energy extraction in this region, and are generally managed under a common land use plan. 
Direct impacts to big game species would include conversion of forage and cover (habitat) to 
roads, well pads, and related facilities and subsequent habitat fragmentation and displacement. 
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Fatalities from vehicle collisions have, and would continue to occur. Indirect impacts occur from 
the noise and presence of people, vehicles, and equipment. Disturbance drives animals from their 
preferred habitat. Increased poaching and harassment of animals also results from the access 
provided from the road network. 


Surface disturbance fragments habitat for big game and migratory birds. Upland game and birds 
lose breeding habitat due to surface disturbance. They also experience increased hunting pressure 
due to the expanded road network. Reptiles, amphibians, and other non-game species similarly 
lose habitat due to construction of roads, well pads, and related facilities, and the expanded road 
network results in an increased potential for mortality from vehicle collisions. 


Past and ongoing oil and gas exploration in the CIAA has disturbed 38,234 acres of land, 
including 2,988 miles of access road. Reasonably foreseeable future actions and development 
would include construction of an anticipated 23,814 oil and gas wells and 4,763 miles of 
associated roads would result in 63,213 acres of surface, and thus habitat, disturbance. 


Continued travel along between 14,374 miles of existing roads in the CIAA, and improvement 
and construction of 400 miles of non-motorized trails, and improvement and construction of 800 
miles of motorized trails for backcountry recreational driving would provide continued and 
expanded human access to public lands. The impacts to wildlife would include the habitat 
disturbance and species displacement and mortality described above. However, limiting 
motorized travel almost entirely to designated routes, would reduce those impacts, as compared 
to cross country travel. 


Forest and woodland treatments (on up to 546,152 acres), vegetation treatments to enhance 
livestock forage (on between 34,640 and 50,900 acres), prescribed fire (on 312,850 acres), and 
vegetation restoration projects (on 200,000 acres) would result in surface and vegetation 
disturbance. In the short term, these actions would disturb habitat and displace wildlife. In the 
long term, however, these land and vegetation treatments would maintain and enhance vegetation 
condition and benefit wildlife by enhancing forage, cover, and other elements of wildlife habitat. 
It should be noted, however, that these different types of vegetation treatments would likely 
overlap, and the total acres of all lands treated cannot be added. 


Other actions are anticipated that would also impact wildlife and their habitat. Construction of 
livestock and wildlife waters (e.g., wells, springs, guzzlers, pipelines, and reservoirs), limiting 
livestock grazing in riparian zones to maintain and achieve proper functioning condition, 
prohibiting and minimizing human disturbance around raptor nest and sage-grouse leks, and 
prohibiting disturbance to, and reclaiming disturbance in, critical deer and elk winter range 
would all improve and enhance habitat for wildlife. 


Under the Proposed Action, development of 1,491 natural gas wells would cumulatively 
contribute 7,584 additional acres of surface disturbance, including 325 miles of new roads in 
wildlife habitat. The impacts to wildlife in the project area would be the same as other energy 
development throughout the CIAA described above. Thus, the Gasco development would add 
cumulatively to the overall impact of energy development to wildlife and their habitat in the 
CIAA. Under Alternative B, development of 1,114 new wells and 274 miles of new road would 
result in 5,685 additional acres of surface disturbance in wildlife habitat. Under Alternative C, 
development of 1,887 new wells and 526 miles of new road would result in 9,982 additional 
acres of surface disturbance. Under the No Action Alternative, development of 368 new wells 







Gasco Final EIS Chapter 4. Environmental Consequences  
4.18 Cumulative Impacts 


4-477 


and 72 miles of new road would result in 2,055 additional acres of surface disturbance. Under 
Alternative E, development of 1,114 new wells and 106 miles of new road would result in 2,174 
additional acres of surface disturbance. Under Alternative F, development of 1,298 new wells 
and 198 miles of new road would result in 3,604 additional acres of surface disturbance. The 
cumulative impacts of Alternatives B, C, D, E, and F on wildlife and their habitat would be the 
same as described above for the Proposed Action. The differences between the alternatives 
would be the degree of impacts to wildlife and their habitat, as it is related to surface 
disturbances and human presence. 


4.18.3.16 WILDERNESS CHARACTERISTICS 
During the planning process, a BLM interdisciplinary team inventoried 34 areas in the Vernal 
FO to determine if they possessed wilderness characteristics. The Vernal FO determined that 25 
of the 34 areas outside of existing WSAs, totaling approximately 277,596 acres, were found to 
have wilderness characteristics. At the same time, they determined that 133,723 acres did not 
possess wilderness characteristics. The lands found to have wilderness characteristics were 
carried through the land-use planning process to assess the impacts of management options on 
these lands and to determine how their wilderness characteristics would be managed. The Vernal 
ROD carries forward 14 areas, totaling 106,198 acres, as BLM natural areas that are to be 
managed to protect, preserve, and maintain their wilderness characteristics values.  


The CIAA for wilderness characteristics is Vernal FO planning area. Included in the cumulative 
impact analysis are all lands found by the Vernal FO to possess wilderness characteristics since 
1996. These areas possess all of the values needed for wilderness, including size, naturalness, 
and opportunities for solitude or primitive and unconfined recreation.  


Of the 277,596 acres found to have wilderness characteristics during the re-inventory, 106,198 
acres are protected, preserved, and maintained for their wilderness values in the Vernal ROD as 
BLM natural areas. In accordance with management prescriptions in the ROD, these areas would 
remain in a pristine state. The remaining 171,398 acres do not have prescribed management to 
protect the wilderness values, and allow for uses that can degrade the wilderness characteristics 
of these areas. The Desolation Canyon wilderness characteristics area falls within this category 
of lands.  


UDOGM 2011 data indicated there are currently approximately 50 wells within Desolation 
Canyon non-WSA lands with wilderness characteristics. Using the assumptions contained in 
Section 4.18.2.1.1, this past and current development has resulted in approximately 125 acres of 
long-term surface disturbance. Each project was individually analyzed in other EAs or EISs. 
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The action alternatives in this EIS would preclude BLM from preserving the wilderness values 
on 6 to 13,965 acres (up to 35%) of the Desolation Canyon non-WSA lands with wilderness 
characteristics due to surface disturbance associated with the oil and gas proposed activities. The 
Vernal ROD (2008) does not carry the Desolation Canyon area forward as a BLM natural area 
for the protection, preservation, or maintenance of the wilderness characteristics. The analysis in 
the Vernal RPM (2008c) clearly portrays that 66% of the Desolation Canyon area was leased, 
and under the RMP, it would have a direct loss of natural characteristics and reduction in quality 
of the opportunities for solitude and primitive and unconfined recreation due to sights and sounds 
of development. As disclosed in the RMP, it is expected that cumulatively, up to 72% of the 
Desolation Canyon non-WSA lands with wilderness characteristics would no longer retain 
wilderness characteristics due to the additive and cumulative effects of oil and gas development.  


During the wilderness characteristics review between 1996 and 2007, 411,319 acres were re-
inventoried by the BLM (see Chapter 3, Vernal RMP). As previously identified, 277,596 acres 
were found to have wilderness characteristics. A loss of 13,965 acres of wilderness 
characteristics lands in the Desolation Canyon non-WSA lands with wilderness characteristics 
area would result in the loss of 5% of all wilderness characteristics lands in the Vernal FO.  


Additional reasonably foreseeable oil and gas development could affect (or are affecting) other 
non-WSA lands with wilderness characteristics within the Vernal FO area. BBC’s West 
Tavaputs Plateau EIS, EOG’s North Alger EA, XTO’s River Bend Unit Infill EA, and the 
Programmatic EIS for Tribal Lands would impact Desolation Canyon non-WSA lands with 
wilderness characteristics. The  Greater Natural Buttes Draft EIS (BLM 2010b) and the 
Southman EA would impact the White River non-WSA lands with wilderness characteristics. 
The Enduring Resources Big Pack EA project would impact the Lower Bitter Creek and Sunday 
School Canyon non-WSA lands with wilderness characteristics. The Programmatic EIS for 
Tribal Lands would also impact Wolf Point non-WSA lands with wilderness characteristics. 
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5.0 CONSULTATION AND COORDINATION  


5.1 INTRODUCTION  


The issue identification section of Chapter 1 identifies those issues analyzed in detail in Chapter 
4. Appendix A provides the rationale for issues that were considered but not analyzed further. 
The issues were identified through the public and agency involvement process described in 
Sections 5.2 and 5.3 below. 


5.2 PERSONS, GROUPS, AND AGENCIES CONSULTED 


The following lists contain the organizations, agencies, and individuals that were contacted or 
consulted during the scoping process and preparation of the draft and final environmental impact 
statements (EISs). Please note that Section 106 consultation with the Utah State Historic 
Preservation Office (SHPO) and any potentially affected Native American tribes has been 
ongoing throughout the project, and is discussed in more detail in Section 5.6. Coordination with 
the U.S. Fish and Wildlife Service (USFWS) has also been ongoing during the preparation of 
this document. Formal Section 7 consultation under the authority of the Endangered Species Act 
(ESA) is discussed in Section 5.7.  


5.2.1 FEDERAL OFFICES 


Ashley National Forest  U.S. Army Corps of Engineers (USACE) 
Bureau of Indian Affairs (BIA) U.S. Environmental Protection Agency (EPA), Region 8 
Dinosaur National Monument  USFWS 


5.2.2 TRIBES 


Ute Indian Tribe Goshute Indian Tribe 
Laguna Pueblo  White Mesa Ute Tribe 
Ute Mountain Ute Tribe Southern Ute Tribe 
Santa Clara Pueblo Zia Pueblo  
Hopi Tribe Navajo Nation 
Northwest Band of Shoshone Eastern Shoshone Tribe 


5.2.3 STATE OFFICES 


State of Utah School and Institutional Trust Lands 
Administration  


Utah Natural Heritage Program 


State Resource Development Coordination Committee Utah State Division of History 
Utah Division of Wildlife Resources Utah Division of Oil Gas and Mining 


5.2.4 LOCAL OFFICES 


Daggett County Commissioners Uintah County  
Duchesne County  Uintah County Commissioners 
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Duchesne County Chamber of Commerce Uintah County Library 
Duchesne County Commissioners Uintah County Planning Office 
Duchesne County Planning and Zoning Uintah County Public Lands Committee 
Uintah and Ouray Agency Vernal Area Chamber of Commerce 


5.2.5 SPECIAL INTEREST 


American Rock Art Research Association National Trust for Historic Preservation  
(NTHP) 


Apollo Publishing Natural Resources Defense Council 
Beecher Films and Photography Nichols Expeditions 
Center for Native Ecosystems Nine Mile Canyon Coalition (NMCC) 
River Runners for Wilderness National Outdoor Leadership School (NOLS) 
Coloradans for Utah Wilderness Oil and Gas Accountability Project 
Colorado Plateau Archaeological Alliance (CPAA) Ouray High School  
Riverhawks  Sierra Club 
Department of Mechanical Engineering,  
University of Utah 


Southern Utah Wilderness Alliance (SUWA) 


Department of Integrative Biology,  
Brigham Young University  


The Nature Conservancy 


Earth Justice The Wilderness Society 
Outdoor Recreation and Fitness Law Review Uintah Mountain Club 
Rock the Earth University of Idaho, McCall Field Campus 
Forest Guardians Utah Environmental Congress 
Fred Hutchinson Cancer Research Center  Utah Rivers Council 
Chaco, Inc. Western Land Exchange Project 
National Center for Atmospheric Research Western Wildlife Conservancy 


5.2.6 INDUSTRY 


Bjork, Lindley, & Little QEP Uinta Basin, Inc. 
Buys & Associates Questar  
Cimarex Energy Red Man Pipe Supply 
EOG Resources, Inc. RW Jones Trucking 
Hiko Bell Mining & Oil Company TRC Mariah Associates, Inc. 
Lear and Lear Utah Cattlemen’s Association 
Lexco, Inc. Ute Energy 
OSO Energy Resources Corp. Ziegler Chemical & Mineral Corp 
Pioneer Natural Resources USA, Inc.  
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5.2.7 MEDIA 


Deseret News Salt Lake Tribune 


High Country News Uintah Basin Standard 


KNEU Radio Vernal Express 


KVEL Radio  


5.3 COORDINATION 


USACE – The USACE reviewed preliminary drafts of the EIS under the Energy Pilot Office 
program. Preliminary drafts of the EIS have been provided to them for review.  


Uintah County – Uintah County was invited to be a cooperator in the EIS process on April 5, 
2006. The invitation was accepted and a memorandum of understanding (MOU) was signed on 
May 19, 2006. Preliminary drafts of the EIS have been provided to them for review in 
accordance with the MOU.  


Duchesne County – Duchesne County was invited to be a cooperator in the EIS process on April 
5, 2006. The invitation was accepted and a MOU was signed on April 20, 2006. Preliminary 
drafts of the EIS have been provided to them for review in accordance with the MOU. 


USFWS – The USFWS reviewed preliminary drafts of the EIS under the Energy Pilot Office 
program. Preliminary drafts of the EIS have been provided to them for review. Consultation 
under Section 7 of the ESA has been conducted, as described in Section 5.6.3 below. 


Ute Indian Tribe – The Ute Indian Tribe was invited to be a cooperator in the EIS process 
multiple times beginning on April 5, 2006. No response was received. Government-to-
government consultation was conducted, as described in Section 5.6.2 below. 


BIA, Uintah and Ouray Agency – The BIA was invited to be a cooperator in the EIS process on 
April 5, 2006. The invitation was accepted and a MOU was signed on April 18, 2006. 
Preliminary drafts of the EIS have been provided to them for review in accordance with the 
MOU. 


EPA – Upon receipt of their comment letter for the Draft EIS, close coordination was 
immediately initiated with the EPA Region 8. In their formal comments on the Draft EIS and in 
subsequent meetings, the EPA requested that the BLM conduct project-specific modeling for 1) 
1-hour nitrogen dioxide (NO2) impacts from the generator engine and well site sources; 2) 
impacts from the evaporation pond complex and generator for the following hazardous air 
pollutants (HAPs): benzene, toluene, ethylbenzene, xylene, and methanol; and 3) ozone. In 
response to the EPA’s request, the BLM agreed to conduct project-specific modeling for each 
request except ozone, which was considered regionally in the Greater Natural Buttes Supplement 


to the Draft EIS (BLM 2011a) and has been incorporated in this EIS by reference. Multiple 
conference calls and face-to-face meetings were held with the EPA to discuss evaporation pond 
concerns and modeling options. In addition, the EPA has had the opportunity to review the 
administrative Final EIS to ensure their concerns were addressed adequately. 
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5.4 SUMMARY OF PUBLIC AND AGENCY SCOPING 


A legal Notice of Intent (NOI) was published in the Federal Register on February 15, 2006, 
announcing the Vernal Field Office’s (Vernal FO) preparation of an EIS on the Gasco Energy Field 
Development Project. Scoping notification letters were distributed to interested individuals and 
organizations. Federal, state, and local government and land management agencies received the 
scoping notification, as did public interest and special interest organizations, businesses, and 
stakeholders. 


A 30-day scoping period was held from February 10 to March 13, 2006, during which the public and 
other stakeholders could provide comments to the Vernal FO about the proposed EIS. Three public 
meetings were held by the BLM in Utah: Monday, February 27, 2006 at the Western Park 
Convention Center in Vernal; Tuesday, February 28, 2006, at the Duchesne County Administration 
Building in Duchesne; and Thursday, March 2, 2006, at the Holiday Inn in Price. These meetings 
were held to allow interested persons an opportunity to learn about the Gasco proposal, discuss 
concerns with resource specialists, and most importantly, to submit their comments.  


At the meeting, 14 display boards were used to help explain the NEPA process, describe the project 
in more detail, identify potential issues associated with development of the proposal, and invite 
visitors to engage in dialogue with agency resource specialists on hand. Attendees were provided a 
complete information packet, which included a reiteration of the material shown on the display 
boards, and a comment form. Visitors were encouraged to submit their comments in writing.  


The Vernal FO received numerous letters commenting on the proposed EIS during the scoping 
period. The contents of these letters may be found in the project administrative record. The 
issues of concern raised during scoping, including the potential impacts resulting from the 
project, are summarized in Section 1.5 of this EIS. 


5.5 SUMMARY OF PUBLIC COMMENT ON THE DRAFT EIS 


5.5.1 DRAFT EIS AVAILABILITY AND PUBLIC MEETINGS  


A legal Notice of Availability (NOA) was published in the Federal Register on October 1, 2010, 
announcing the availability of the Gasco Energy Field Development Draft EIS, beginning a 45-
day comment period during which the public and other stakeholders could provide feedback to 
the Vernal FO. Notifications in the form of postcards were mailed to all interested individuals, 
special interest organizations, businesses, and stakeholders, as well as federal, state, and local 
government and land management agencies on the project mailing list. The postcard announced 


 the availability and location of the Draft EIS document; 
 dates, times, and location of upcoming public meetings; and 
 methods available for comment. 


An NOA was also posted on the BLM website (http://www.blm.gov/ut/st/en/fo/vernal/planning/ 
nepa_/gasco_energy_eis.html).  







Gasco Final EIS Chapter 5. Consultation and Coordination 
 5.5 Summary of Public Comment on the Draft EIS 


5-5 


The following three public meetings were held in Utah by the BLM: Tuesday, October 26, 2010, 
at the College of Eastern Utah in Price; Wednesday, October 27, 2010, at the Duchesne County 
Administration Building in Duchesne; and Thursday, October 28, 2010, at the Western Park 
Convention Center in Vernal. The meetings were held to allow interested persons an opportunity 
to learn about the Gasco Proposed Action and alternatives, discuss concerns with resource 
specialists, and submit comment on the Draft EIS.  


The meetings were advertised in the Uintah Basin Standard and Sun Advocate on October 19, 
2011, and the Vernal Express on October 20, 2011. Each advertisement included the dates, 
times, and locations of all three meetings, as well as an online website address where readers 
could view the EIS. 


At the meeting, 16 display boards were used to help explain the NEPA process and describe the 
impacts of the Proposed Action and alternatives in more detail. Copies of the EIS were available 
for review during the meeting. The BLM presented a PowerPoint slideshow on how to comment 
effectively and where to find both summarized and detailed information in the Draft EIS. 
Attendees were provided comment forms, and encouraged to submit their comments in writing 
either at the meeting or on pre-addressed comment forms. Hard copies of the EIS were available 
for viewing during the meeting, and attendees were given hard and/or electronic copies of the 
EIS upon request.  


The original close of the comment period was November 15, 2010; however, in mid-November, 
the BLM extended to the comment period until December 30, 2010, to allow the public to review 
updated air quality model technical support documents and an errata sheet containing minor 
revisions to the Draft EIS, which were both posted on the BLM website. Notification postcards 
were sent out to all those who had received initial notices. 


During the 90-day comment period (originally 45 days, then extended an additional 45 days to 
December 30, 2010), the Vernal FO received 4,170 letters commenting on the EIS.  


5.5.2 RESPONDING TO COMMENTS ON THE DRAFT EIS 


Of the 4,170 comment letters on the Draft EIS, 4,089 were form letters expressing a preference for 
alternative E (form letters were defined as three or more letters containing identical or near-identical 
language), 19 were form letters against drilling in Desolation Canyon, and 25 were form letters 
against drilling anywhere.     


Of the 37 unique letters received, 11 letters expressed support for the project without substantive 
comments; and 26 letters contained substantive comments. The unique letters were from the 
following types of entities: 


 Seven letters from five local energy industry businesses (Gasco Energy [the project 
proponent], Neilson Construction, Bronte Consulting, Dalbo/RNI, and Warrior Energy) 


 One letter from a consortium of 8 recreation-oriented businesses and trade organizations 
(National Outdoor Leadership School, Outdoor Industry Association, Adventure Bound, Bill 
Dvorak’s Kayak and Rafting Expeditions, Inc., Holiday Expeditions, Colorado River and 
Trail Expeditions, Moki Mac River Expeditions, and River Runners Transport) 
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 Eleven letters from 9 non-governmental organizations (SUWA, the Native Plant Society, the 
NTHP, Backcountry Hunters and Anglers, HawkWatch International, the Uintah Mountain 
Club, the NMCC, Living Rivers and Colorado Riverkeeper, and the Western Energy 
Alliance) 


 Four letters from federal agencies (EPA, National Park Service, USFWS, and U.S. 
Geological Survey) 


 One letter from the State of Utah 
 Two letters from regional agencies (Duchesne and Uintah counties) 
 Eleven letters from individuals 


In preparing the Final EIS, the BLM considered all comments. Appendix P contains each unique 
substantive comment received, and its associated response. Appendix P also contains a description of 
the comment analysis and response process.  


5.6 SECTION 106 AND GOVERNMENT-TO-GOVERNMENT CONSULTATION  


5.6.1 SECTION 106 CONSULTATION 


During the 2006 scoping period, the NTHP, NMCC, SUWA, and CPAA made individual requests 
for consulting party status per CFR 800.2(5). The BLM sent a formal response to these entities on 
September 12, 2006, indicating that Section 106 consultation would be conducted via the NEPA 
public involvement process. The combined process was announced in the BLM’s Federal Register 
Notice, and each party was sent a copy of the Draft EIS. Comment letters on the Draft EIS were 
received from three entities, who again requested consulting party status per CFR 800.2(5). 


Based on comments generated during the public comment period, the BLM decided to initiate a 
separate Section 106 process. On January 26, 2011, the BLM consulted with the SHPO regarding a 
preliminary area of potential effects (APE), and a proposed list of invitees to participate in the 
Section 106 process. The Utah SHPO responded on February 3, 2011, with additional suggestions 
for consulting parties. The Utah SHPO withheld comment on the APE pending consulting party 
participation. The following were invited to participate as consulting parties: the Utah SHPO, 
Advisory Council on Historic Preservation (ACHP), Gasco Energy Inc. (proponent), Carbon County, 
Duchesne County, Uintah County, State Institutional Trust Lands Administration (SITLA), Utah 
Public Lands Policy and Coordination Office, NTHP, NMCC, CPAA, SUWA, Utah Rock Art 
Research Association, Utah Professional Archaeological Council, Utah Statewide Archaeological 
Society, Ute Mountain Ute Tribe, Goshute Indian Tribe, White Mesa Ute Tribe, Laguna Pueblo 
Tribe, Southern Ute Tribe, Ute Indian Tribe, Santa Clara Pueblo Tribe, Hopi Tribe, Zia Pueblo Tribe, 
Navajo Nation, Northwest Band of Shoshone Tribe, and Eastern Shoshone Tribe.  


The first meeting of the consulting parties was held on March 9, 2011. During this meeting the 
new Agency Preferred Alternative (Alternative F) was introduced. In addition, the APE was 
finalized based on feedback from the consulting parties. Finally, it was determined that a Class I 
literature review was needed to continue the consultation process. 


On March 18, 2011, the ACHP requested additional background information on the proposed 
project. The requested information was received by the ACHP on April 6, 2011. On April 13, 
2011, the ACHP notified the BLM that they elected to participate in the consultation process. 
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On April 27, 2011, the second meeting of the consulting parties was held. During this meeting 
the BLM presented the Class I Cultural Resources Inventory. In addition, the BLM reviewed the 
preconstruction cultural resource identification plan as well as design features of the Agency 
Preferred Alternative that would reduce impacts to cultural resources. The BLM also presented a 
visual impacts report, which the consulting parties determined did not add to the Section 106 
process. During this meeting, due to the phased approach to Section 106 consultation for the 
Gasco project, and because the BLM could not fully determine effects to historic properties prior 
to approval of the undertaking, the BLM, in coordination with the ACHP and SHPO, determined 
that it would be appropriate to develop a Programmatic Agreement (PA)  pursuant to 36 CFR 
800.14(b)(1)(ii) of the ACHP’s regulations implementing Section 106 of the National Historic 
Preservation Act (NHPA), as amended [16 U.S.C. 470 (f)].  


A draft PA and Preconstruction Plan and Class I survey was provided to consulting parties on 
May 9, 2011, at the third consulting parties meeting, for preliminary feedback. The preliminary 
final PA was sent with a consultation request to the 12 previously identified tribes on May 30, 
2011. The Pueblo of the Laguna responded that the undertaking would not have a significant 
impact. The Hopi, Eastern Shoshone, and Ute Indian tribes participated in the PA process via 
phone or in person. The BLM edited the document and provided a revised version for the fourth 
consulting parties meeting, which was held on June 1, 2011. Final corrections were made via 
email correspondence following that meeting.  


On June 9, 2011, the SHPO concurred with the delineation of the APE.  


On July 15, 2011, the BLM asked the consulting parties to indicate who would be signatories to 
the PA. Gasco Energy Inc., the ACHP, the BLM, Utah SITLA, and the Utah SHPO indicated 
that they would sign the PA. The NTHP, SUWA, NMCC, and CPAA declined to sign the PA. 
During the week of July 28, 2011, the BLM met with the Hopi Tribe. It was indicated during that 
meeting that the Hopi would not sign the PA. They indicated that the participation of the ACHP 
resolved their concerns over the project. The Navajo Nation submitted a letter declaring that the 
undertaking may impact Navajo traditional cultural resources and asking that their Traditional 
Cultural Program be informed about any discoveries of habitation sites, plant gathering areas, 
human remains, and objects of cultural patrimony. The requested notification will occur through 
the implementation of the PA. The PA was signed on August 31, 2011. The signing of the Gasco 
PA and its implementation concludes the Section 106 process. Appendix Q includes a copy of 
the signed PA.  


5.6.2 GOVERNMENT-TO GOVERNMENT CONSULTATION 


On February 9, 2011, the Vernal FO mailed a certified notification letter, along with a Gasco 
project summary and APE map, to 15 different tribal representatives from 12 different federally 
recognized Native American tribal organizations. The goals of contacting tribal organizations for 
the proposed Gasco EIS were: 1) to notify tribal authorities of the Vernal FO–issued project; 2) 
to identify tribal organizations that may attach religious and cultural significance to historic 
properties within the Gasco project area; and 3) to document traditional values associated with 
these types of properties in accordance with various federal environmental laws. The Pueblo of 
the Laguna responded on March 2, 2011, stating that the undertaking would not have a 
significant impact.  







Gasco Final EIS Chapter 5. Consultation and Coordination 
 5.6 Section 106 and Government-to-government Consultation 


5-8 


On April 11, 2011, the Hopi Tribe responded with concerns that the proper Section 106 process 
be followed for this project, and encouraged the continued participation of the ACHP in the 
Section 106 consultation. On April 20, 2011, the BLM met with the Hopi Tribe to discuss this 
project among others. The tribe expressed concern over lack of previous contact for the project.  


The Hopi requested and were provided with a copy of the Class I survey. On May 31, 2011, the 
tribe provided a summary of their review, stating that they appreciated the ACHP participation in 
the ongoing Section 106 process. 


The preliminary Final PA was sent with a consultation request to the 12 previously identified 
tribes on May 30, 2011. The Pueblo of the Laguna responded that the undertaking would not 
have a significant impact. The Hopi, Eastern Shoshone, and Ute Indian tribes participated in the 
PA process via phone or in person. During the week of July 28, 2011, the BLM met with the 
Hopi Tribe. It was indicated during that meeting that the Hopi would not be signing the PA. 
They indicated that the participation of the ACHP resolved their concerns over the project. The 
Navajo Nation submitted a letter declaring that the undertaking may impact Navajo traditional 
cultural resources and asking that their Traditional Cultural Program be informed about any 
discoveries of habitation sites, plant gathering areas, human remains, and objects of cultural 
patrimony. The requested notification will occur through the implementation of the PA. 


5.6.3 SECTION 7 CONSULTATION 


The BLM formally consulted with the USFWS in accordance with Section 7 of the ESA, which 
requires federal agencies to evaluate their actions with respect to any species that are proposed or 
listed as endangered or threatened, and whose critical habitat, if any, has been formally 
designated. Based on an agreement between the BLM and USFWS, the information on 
threatened, endangered, and candidate species in the preliminary Final EIS has been used as the 
biological assessment (BA) for this project. As such, this EIS has been used by the USFWS to 
prepare their biological opinion, which was signed on December 22, 2011, and is included as 
Appendix S.  
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5.7 LIST OF PREPARERS 


Table 5-1. List of BLM Preparers 


Name Title Planning Role 


Stephanie Howard Environmental Coordinator NEPA Coordination, Socioeconomics 


Craig Nicholls, Leonard 
Herr 


Air Quality Specialist Air Quality  


Chuck Patterson, Jason 
West 


Recreation Planner Special Designations, Recreation, Visual 
Resources, Non-WSA Lands with 
Wilderness Characteristics 


Blaine Phillips, Kathy 
Davies, Julie Howard, 
Byron Loosle 


Archaeologist Cultural Resources 


Stan Olmstead Natural Resource Specialist Floodplains, Water Quality (surface), 
Wetlands/Riparian, Livestock Grazing 


Jesse Salix, Clayton 
Newberry, Aaron Roe 


Botanist Vegetation (Invasive/Non-native Species), 
Threatened/Endangered or Candidate Plant 
Species, Vegetation (including Special 
Status Plants), Invasive Weeds 


John Mayers,  
Elizabeth Gamber 


Geologist Geology/Paleontology 


Steve Strong Natural Resource Specialist Soils 


Naomi Hatch Realty Specialist Lands/Access 


Brandon McDonald, Dan 
Emmett 


Wildlife Biologist Wildlife 


Jerry Kenczka Assistant Field Manager for 
Lands and Minerals 


Minerals 
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Table 5-2. List of Non-BLM Preparers  


Name Position Planning Role 


SWCA Environmental Consultants 


Matt Petersen, M.S. Principal Ecologist NEPA Oversight and Quality Control 


Greg Larson, M.S. Natural Resource Planner Project Management; NEPA Oversight and 
Quality Control; Soils, Vegetation, Special 
Status Species, Special Designations, Land 
and Transportation 


Elisha Hornung, B.S. Natural Resource Planner Livestock, Geology and Minerals 


Benjamin Gaddis, M.S. Natural Resource Planner Water Resources/Floodplains/Riparian 
Zones, Wildlife, Recreation 


Amanda Christensen, B.A. Natural Resource Planner Wildlife 


Paul Murphey, Ph.D. Natural Resource Planner Paleontology 


Laura Burch-Vernon, M.P.A. Natural Resource Planner Socioeconomics 


Steve Knox, B.S. Natural Resource Planner NEPA Oversight and Quality Control; 
Cumulative Impacts 


Erica Gaddis, Ph.D. Natural Resource Planner Surface water 


Chris Garrett, B.S. Natural Resource Planner Groundwater 


Andrew Williamson, M.S. Archaeologist Cultural Resources 


Sheri Ellis, M.S., R.P.A. Archaeologist Cultural Resources 


Deb Reber, B.S. Natural Resource Planner Recreation, Noise 


David Harris, M.S. Natural Resource Planner Visual Resources, Non-WSA Lands with 
Wilderness Characteristics, Air Quality 


George Weekley, M.S. Natural Resource Planner Special Designations  


Hope Hornbeck, M.S. Natural Resource Planner Special Status Species, Riparian, 
Vegetation, Special Designations 


Sue Wilmot, Ph.D. Natural Resource Planner Technical Writing and Project Support 


Gretchen Semerad, M.S. Natural Resource Planner Technical Writing and Project Support 


Patrick Crowley, M.S. Natural Resource Planner Technical Writing and Project Support 


Janet Guinn, B.S. Natural Resource Planner Project Management; Livestock Grazing, 
Land Use and Transportation, Cumulative 
Impacts, Consultation and Coordination, 
Geology and Minerals 


John Pecorelli, B.S. Technical Editor Technical Editing, Formatting 


Linda Tucker-Burfitt, B.A. Technical Editor Technical Editing, Formatting 


Debbi Smith Desktop Publishing Formatting, Production 


Catherine Chatfield, B.A. GIS Specialist GIS Mapping and Analysis 


Kleinfelder/Buys & Associates 


Doug Henderer, P.E.; M.S. Air Quality Specialist Air Quality 


Don Douglas, M.S. Air Quality Specialist Air Quality 


Daniel Pring, B.S. Air Quality Specialist Air Quality 


Debra Bain, M.S. Air Quality Specialist Air Quality 


John Hadley, B.S. Air Quality Specialist Air Quality 


Chad Powell, B.S. Air Quality Specialist Air Quality 
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ABBREVIATIONS AND GLOSSARY 


ABBREVIATIONS 


2D  2-dimensional 


3D  3-dimensional 


AACL  acceptable ambient concentration levels 


AAPG  American Association of Petroleum Geologists 


ACEC  area of critical environmental concern  


ACEPM Applicant-committed Environmental Protection Measures  


ACHP  Advisory Council on Historic Preservation 


ADT  average daily traffic 


AMP  allotment management plan  


AMS   Analysis of the Management Situation 


ANC  acid neutralization capacity 


ANS  artificial nesting structures 


AO  authorizing officer 


APD   Application for Permit to Drill (an oil or gas well)  


APE  area of potential effects 


AQRV  air quality related values 


ARMS  Air Resource Management Strategy 


ARPA   Archeological Resource Protection Act (of 1979)  


AUM   Animal Unit Month  


BA   biological assessment  


BACT  best air quality control technology 


BCC   Birds of Conservation Concern  


BCF   billion cubic feet (a measure of quantity of natural gas)  


BIA   Bureau of Indian Affairs  


BLM   Bureau of Land Management  


BMP   best management practice  


BO   biological opinion  


BOP  blowout preventer 
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BTEX  benzene, toluene, ethylbenzene, isomers of xylene 


CAA   Clean Air Act (of 1970)  


CAMx  Comprehensive Air Quality Model with Extensions 


CEQ   Council on Environmental Quality 


CERCLA  Comprehensive Environmental Response, Compensation, and Liability Act (of 
1980)  


CFR   Code of Federal Regulations  


cfs  cubic feet per second (a unit of water flow) 


CHL  Combined Hydrocarbon Lease 


CIAA  cumulative impacts analysis area 


CMAQ community multiscale air quality 


CO   carbon monoxide  


COA   condition of approval  


CPAA  Colorado Plateau Archaeological Alliance 


CRMP  cultural resource management plan  


CSU   controlled surface use  


CWA  Clean Water Act 


DAP  di-ammonium phosphate 


DbA  decibels 


DFC   desired future condition 


DMRA Diamond Mountain Resource Area 


DOE  Department of Energy 


DOGM  Division of Oil, Gas and Mining 


DOI   Department of the Interior  


dV  deciview 


DWQ  Division of Water Quality 


DWSPZ Drinking Water Source Protection Zone 


EA   environmental assessment  


EIS   environmental impact statement  


EPA   Environmental Protection Agency  


EPCA  Energy Policy and Conservation Act (of 1975) 
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EPCRA Emergency Planning and Community Right-to-know Act (SARA Title III)  


EPM  environmental protection measures 


ERMA  Extensive Recreation Management Area 


ESA   Endangered Species Act (of 1973)  


ESR   Emergency Stabilization and Rehabilitation  


EUR  estimated ultimate recovery 


FEIS   final environmental impact statement  


FEMA  Federal Emergency Management Agency 


FERC   Federal Energy Regulatory Commission  


FLAG  Federal Land Managers’ Air Quality Related Values Workgroup 


FLM  Federal Land Manager 


FLPMA  Federal Land Policy and Management Act (of 1976)  


FO   field office  


FR   Federal Register  


FRM  federal reference monitors 


GAP   geographical analysis program  


GIS   geographic information system  


H2S  hydrogen sulfide 


HAP  hazardous air pollutant 


hp  horsepower (33,000 lb.ft./minute or 745.7 watts) 


IPAMS Independent Petroleum Association of Mountain States 


IPCC  Intergovernmental Panel on Climate Change 


IRIS  Integrated Risk Information System 


KOP  key observation point 


KOSLA Known Oil Shale Leasing Area 


kW  kilowatt 


LAC   limits of acceptable change 


Ldn  day-night sound level 


LEPCs  local emergency planning committees 


Leq  equivalent sound level 


LOP  life of project 
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MACT  maximum achievable control technology 


MBTA  Migratory Bird Treaty Act (of 1918) 


Mcf  thousand cubic feet 


MEI  maximally exposed individual 


MFO  Moab Field Office 


mg/L  milligrams per liter 


mg/m3  milligrams per cubic meter  


MLA  Mineral Leasing Act (of 1920) 


MLE  most likely exposure 


MMCF  million cubic feet  


MSA  management of the situation analysis 


MSDS  Material Safety Data Sheet 


MSO  Mexican Spotted Owl 


MW  megawatts 


N  nitrogen 


NAAQS  National Ambient Air Quality Standards  


NaCl  sodium chloride 


NAGPRA  Native American Graves Protection and Repatriation Act (of 1990) 


NCDC  National Climate Data Center  


NEPA  National Environmental Policy Act (of 1969) 


NESHAP National Emission Standard for Hazardous Air Pollutants 


NHPA  National Historic Preservation Act  


NMCC  Nine Mile Canyon Coalition 


NO2   nitrogen dioxide  


NOA   Notice of Availability (published in the Federal Register)  


NOI   Notice of Intent (published in the Federal Register)  


NOS  Notice of Staking 


NOx   nitrogen oxides  


NPDES National Pollutant Discharge Elimination System 


NPS   National Park Service  


NRA   National Recreation Area  
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NRCS  Natural Resource Conservation Service 


NRHP   National Register of Historic Places  


NRS  natural resource specialist 


NSO   No Surface Occupancy (a stipulation on an oil and gas lease)  


NSPS  new source performance standards 


NSR  New Source Review 


NSTC  National Science and Technology (Air Quality) 


NTHP  National Trust for Historic Preservation 


NTL  Notice to Lessees 


NWSRS  National Wild and Scenic River System  


O3  ozone 


OHV   off-highway vehicle 


OSHA  Occupational Safety and Health Administration 


P&A  plugged and abandoned 


PA  Programmatic Agreement 


Pb  lead 


PDSI  Palmer Drought Severity Index 


PET  petroleum engineering technician 


PFC   Proper Functioning Condition (of riparian/wetland areas)  


PIF  Partners in Flight 


PM   particulate matter  


PM10   particulate matter (less than 10 microns in diameter) 


PM2.5   particulate matter (less than 2.5 microns in diameter)  


ppm  parts per million 


PSD  prevention of significant deterioration 


PUP  Pesticide Use Proposal 


QAPP  quality assurance project plan 


RCRA  Resource Conservation and Recovery Act (of 1976) 


REL  reference exposure level 


RfC  reference concentration 


RFD   reasonably foreseeable development  
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RFFA  reasonably foreseeable future actions 


RHS   Rangeland Health Standards  


RMP   resource management plan (BLM land use plan under FLPMA)  


ROD   record of decision  


ROS   recreation opportunity spectrum  


ROW   right-of-way  


S  sulfur 


SAP  sampling analysis plan 


SARA  Superfund Amendments and Reauthorization Act 


SDEIS  supplement to the draft environmental impact statement 


SERC  State Emergency Response Commission 


SERMA Special Recreation Management Area 


SHPO   State Historic Preservation Officer 


SIP  State Implementation Plan 


SITLA  (Utah) School and Institutional Trust Lands Administration 


SO2   sulfur dioxide 


SOx   sulfur oxides 


SPCC  spill prevention control and countermeasures 


SRMA  special recreation management area 


SSA  sole source aquifer 


SSURGO Soil Survey Geographic Database 


STSA  Special Tar Sand Area 


SUPO  surface use plan of operations 


SUWA  Southern Utah Wilderness Alliance 


Sw  water saturation 


SWReGAP Southwest Regional Geographical Analysis Program  


T&E   Threatened and/or Endangered (species as per ESA of 1973) 


Tcf  Trillion cubic feet 


TCP  traditional cultural property 


TD  total depth 


TDS  total dissolved solids 
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TES  Threatened and Endangered Species 


TSS  total suspended solids 


UAAQS  Utah Ambient Air Quality Standards  


UBAQS Uinta Basin Air Quality Study 


UCRB  Upper Colorado River Basin 


UDAQ  Utah Department of Air Quality  


UDEQ  Utah Department of Environmental Quality  


UDOGM  Utah Division of Oil, Gas, and Mining  


UDOT  Utah Department of Transportation  


UDWaR  Utah Division of Water Resources  


UDWQ  Utah Division of Water Quality  


UDWR  Utah Division of Wildlife Resources 


UDWS  Utah Division of Workforce Services 


UEO  Utah Energy Office 


μeq  equivalent per liter 


UGS   Utah Geological Survey 


USACE United States Army Corps of Engineers 


USC  United States Code 


USDA  U.S. Department of Agriculture 


USDI  U.S. Department of the Interior 


USDOI United States Department of the Interior 


USDOT U.S. Department of Transportation 


USFS  U.S. Forest Service 


USFWS  U.S. Fish and Wildlife Service  


USGCRP U.S. Global Change Research Program 


USGS   U.S. Geological Survey  


UTAG  Utah Air Resource Technical Advisory Group 


UTAGRC Utah Automated Geographic Reference Center 


UWC  Utah Wilderness Coalition 


VOC  volatile organic compound 


VRM   Visual Resource Management 
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WEF  water evaporation facility 


WGFD  Wyoming Game and Fish Department 


WIA  Wilderness Inventory Area 


WRAP  Western Regional Air Partnership 


WRCC  Western Regional Climate Center 


WSA   Wilderness Study Area  


WSR   Wild and Scenic River(s) (Act of 1973)  


φ  porosity  


μg/L  micrograms per liter 
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GLOSSARY 


Acre-feet: The volume of liquid or solid required to cover one acre to a depth of one foot, or 
43,560 cubic feet; measure for volumes of water, reservoir rock, etc. 


Active raptor nest: A nest documented as occupied by a raptor within the 3-year period 
preceding proposed construction. 


Affected environment: The natural, physical, and human-related environment that is sensitive 
to changes due to proposed actions; the environment under the administration of a land 
management agency. 


Air dispersion modeling: A complex computer model that calculates ambient concentrations of 
air pollutants. 


Allotment: A unit of land suitable and available for livestock grazing that is managed as one 
grazing unit.  


Alluvial: Deposited by a stream.  


Alluvium: Unconsolidated or poorly consolidated gravel sands and clays, deposited by streams 
and rivers on riverbeds, floodplains, and alluvial fans.  


Ambient concentration: The mass of a pollutant in a given volume of air. It is typically 
measured as micrograms of pollutant per cubic meter of air.  


Ambient: The environment as it exists at the point of measurement and against which changes 
or impacts are measured.  


Amine unit: A facility in which “sour” natural gas is contacted with amine solutions to remove 
hydrogen sulfide and carbon dioxide (thus “sweetening”). The amine solutions react with the 
unwanted gas constituents to form other compounds that can then be removed.  


Ancillary facility: Additional support structures required to develop the mineral resource, 
including gas compressor facilities, disposal wells, roads, collection pipelines, and electric 
transmission lines.  


Animal Unit Month (AUM): A standardized measurement of the amount of forage necessary 
for the sustenance of one cow unit or its equivalent for 1 month. Approximately 800 pounds of 
forage. 


Annulus: The space between the well casing and the boundary of the hole. 


Antiquities: A general term for archaeological or paleontological resources that are at least 100 
years of age and that tangibly represent or have the potential to yield information on historical or 
prehistoric cultures, or extinct plants and animals.  


Aquifer: A body of rock that is sufficiently permeable to conduct groundwater and to yield 
quantities of water to wells and springs.  


Area of critical environmental concern (ACEC): Areas within the public lands where special 
management attention is required to: (1) protect and prevent irreparable damage to important 
historic, cultural, or scenic values, fish and wildlife resources, or other natural systems or 
processes, or (2) protect life and safety from natural hazards. 
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Assemblage: A group of rocks grouped together by age or similar origin.  


Authorizing officer (AO): Person designated by the Agency as being in the position to speak 
for and commit the agency to action.  


Avoidance area: An environmentally sensitive area designated by the Agency. Authorizations 
would be granted only in cases where there is a prevailing need and no practical alternative 
exists, and then only with provisions to protect the sensitive resources.  


Background (bg): Area located from 3 to 5 miles to infinity from viewer.  


Background: The viewing area of a distance zone that lies beyond the foreground-
middleground. Usually from a minimum of 3 to 5 miles to a maximum of about 15 miles from a 
travel route, use area, or other observer position. Atmospheric conditions in some areas may 
limit the maximum to about 8 miles or increase it beyond 15 miles. 


Best management practices (BMPs): A practice or combination of practices determined by the 
state to be the most effective and practicable (including technological, economic, and 
institutional considerations) means of preventing or reducing the amount of pollution.  


Big game: Large species of wildlife that are hunted, such as elk, deer, bighorn sheep, and 
pronghorn antelope. 


Biotic: Pertaining to life and living organisms. 


Blow out prevention equipment: A series of valves on the drill rig which can close down the 
well in the event that the drill bit penetrates extreme pressure zones.  


Bond: Financial guarantee to ensure compliance with the Mineral Leasing Act, including 
complete and timely plugging of wells, reclamation of lands or adversely affected surface waters, 
payment of royalties, assessments or penalties.  


Broadcast seeding: Distribution of seed by a fan spreader or by hand spreading.  


Browse: To browse (verb) is to graze; also, browse (noun) is the tender shoots, twigs, and leaves 
and shrubs often used as food by livestock and wildlife. 


Buffer: A protective area adjacent to an area of concern requiring special attention or protection. 
In contrast to riparian zones, which are ecological units, buffers can be designed to meet varying 
management concerns. 


Candidate Species: Any species included in the Federal Register notice of review that are being 
considered for listing as threatened or endangered by the U.S. Fish and Wildlife Service. 


Carbon dioxide (CO2): A non-hydrocarbon, corrosive gas that occurs naturally in the gaseous 
phase in the natural gas reservoir, or is injected into the reservoir in connection with pressure 
maintenance, gas cycling, or other secondary or enhanced recovery projects.  


Casing: A steel pipe which maintains the opening of a drill hole; The act of installing pipe 
within a well.  


Catalyst: A substance that enables a chemical reaction to proceed at a usually faster rate or 
under different conditions than otherwise possible.  
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Cement bond log: A geophysical log which confirms the continuous placement of cement 
within the annulus of the well, to isolate the formation of interest and to prevent commingling of 
different aquifers around the casing.  


Central processing unit: A centralized site where gas compression occurs prior to transport in 
gas delivery lines.  


Central production facility: All storage, separation, treating, dehydration, power supply, 
compression, pumping, metering, monitoring, flowline, and other equipment directly associated 
with gas wells.  


Characteristic landscape: The established landscape within an area being viewed. The term 
does not necessarily mean a naturalistic character, but may refer to features of the cultural 
landscape, such as a farming community, an urban landscape, or other landscape that has an 
identifiable character. 


Clean Air Act: Public Law 84-159, established July 14, 1955, and amended numerous times 
since. The Clean Air Act: establishes Federal standards for air pollutants emitted from stationary 
and mobile sources; authorizes states, tribes and local agencies to regulate polluting emissions; 
requires those agencies to improve air quality in areas of the country which do not meet Federal 
standards; and to prevent significant deterioration in areas where air quality is cleaner than those 
standards. The Act also requires that all Federal activities (either direct or authorized) comply 
with applicable local, state, tribal and Federal air quality laws, statutes, regulations, standards 
and implementation plans. In addition, before these activities can take place in non-attainment or 
maintenance areas, the Federal agencies must conduct a Conformity Analysis (and possible 
Determination) demonstrating the proposed activity will comply with all applicable air quality 
requirements. 


Closed: Generally denotes that an area is not available for a particular use or uses; refer to 
specific definitions found in law, regulations, or policy guidance for application to individual 
programs. 


Code of Federal Regulations (CFR): The official, legal tabulation or regulations directing 
federal government activities. 


Colluvial: Consisting of a mixture of soil and angular fragments of rock which have 
accumulated at the foot and on slopes of mountainsides under the influence of gravity. 


Colluvium: A mixture of soil and angular fragments of rock which have accumulated at the foot 
and on slopes of mountainsides under the influence of gravity. 


Community (plant community): An assembly of plants living together, reflecting no particular 
ecological status.  


Community types (vegetation): A group of plants living in a specific region under relatively 
similar conditions. 


Compressor: Equipment (electrically or diesel-driven) used to increase the pressure on the 
produced gas to move it into transmission lines or into storage.  


Conditions of Approval: Conditions or provisions (requirements) under which an Application 
for a Permit to Drill or a Sundry Notice is approved. 
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Conglomerate: A sedimentary rock comprised of an unstratified mixture or stratified layers of 
cobbles, gravel, and sand.  


Coniferous: Referring to a cone-bearing, usually evergreen, tree. 


Core conservation area: The habitat area that would be necessary for recovery of a particular 
species. Some species have existing designated core conservation areas, whereas for other 
species, core conservation areas may be under development or proposed. 


Criteria pollutants: Air pollutants for which the EPA has established State and National 
Ambient Air Quality Standards. These include particulate matter (PM10), nitrogen oxides (NOx), 
sulfur dioxide (SO2), carbon monoxide (CO), and volatile organic compounds (VOC).  


Critical habitats: Habitats that have been deemed essential for the conservation of a threatened, 
endangered, or candidate species, and that may require species management and protection under 
Section 4 of the ESA. 


Crucial Habitat: Lands on which wildlife or plant species not federally listed as threatened or 
endangered depend for survival. No alternative suitable habitat is available because of some site 
limiting factor(s).  


Crucial Winter Habitat (Range): Parts of the habitat necessary to sustain a wildlife population 
during the winter season. 


Cryptobiotic (cryptogrammic) crusts: Biological communities that form a surface layer or 
crust on some soils. These communities consist of cyanobacteria (blue-green bacteria), micro 
fungi, mosses, lichens, and green algae and perform many important functions, including fixing 
nitrogen and carbon, maintaining soil surface stability, and preventing erosion. Cryptobiotic 
crusts also influence the nutrient levels of soils and the status and germination of plants in the 
desert. These crusts are slow to recover after severe disturbance, requiring 40 years of more to 
recolonize even small areas. 


Cubic foot: The volume of gas contained in one cubic foot of space at a standard pressure base 
of 14.7 psi and a standard temperature base of 60 degrees Fahrenheit. 


Cultural resources: Nonrenewable elements of the physical and human environment including 
archeological remains (evidence of prehistoric or historic human activities) and sociocultural 
values traditionally held by ethnic groups (sacred places, traditionally utilized raw materials, 
etc.). 


Cultural site: Any location that includes prehistoric and/or historic evidence of human use or 
that has important sociocultural value. 


Cumulative effects (ESA): As defined by 50 CFR 402.02, those effects of future state or private 
activities not involving federal activities that are reasonably certain to occur within the area of 
the federal action subject to consultation. This definition applies only to ESA Section 7 analyses 
and should not be confused the broader use of this term in NEPA.   
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Cumulative effects (NEPA): As defined by 40 CFR 1508.7, those impacts on the environment 
which result from the incremental impact of the action when added to other past, present, and 
reasonably foreseeable future actions, regardless of what agency or person undertakes such other 
actions. Cumulative effects can result from individually minor but collectively significant actions 
taking place over a period of time.  


Decibels (dBA): Units for describing amplitude of sound frequencies to which the human ear is 
sensitive. 


Decommissioning: Generally, the removal of a facility or piece of equipment from service, or a 
change in status from active to inactive.  


Demographic: Pertaining to the study of human population characteristics including size, 
growth rates, density, distribution, migration, birth rates, and mortality rates.  


Desorb: To restore an adsorbed substance. 


Development well: A well drilled within the known or proven productive area of an oil field 
with expectation of producing oil or gas from the producing reservoir. 


Direct effects: As defined by 40 CFR 1508.9, these are effects which are caused by the action 
and occur at the same time and place as the action; Synonymous with direct impacts.  


Directional drilling: The intentional deviation of a wellbore from vertical to reach subsurface 
areas off to one side from the drilling site.  


Discharge: The volume of water flowing past a point per unit time, commonly expressed as 
cubic feet per second (cfs), gallons per minute (gpm), or million gallons per day (mgd).  


Dispersed recreation: A general term referring to recreation use outside the developed 
recreation sites. This includes activities such as scenic driving, hunting, hiking, OHV use, and 
biking. 


Disposal well: Any well used for the disposal of air, gas, water or other substance into any 
underground stratum.  


Disturbance: An event that changes the local environment by removing organisms or opening 
up an area, facilitating colonization by new, often different, organisms.  


Disturbed area: Area where natural vegetation and soils have been removed or disrupted. 


Diversity: The distribution and abundance of different plant and animal communities and 
species within the area.  


Drainage: Natural channel through which water flows at some time of the year. Natural and 
artificial means for effecting discharge of water as by a system of surface and subsurface 
passages.  


Drill bit: The cutting devise used to drill a well. It is typically made of hardened steel, and may 
have industrial grade diamond components.  
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Drilling mud: The circulating fluid used to bring cuttings out of the well bore, cool the drill bit, 
provide hole stability and pressure control. Drilling mud includes a number of additives to 
maintain the mud at desired viscosities and weights. Some additives which may be used are 
caustic, toxic, or acidic. 


Earthquake: Sudden movement of the earth's crust resulting from faulting, volcanism, or other 
mechanisms.  


Ecosystem: An interacting system of organisms considered together with their environment for 
example, marsh, watershed, and stream ecosystems.  


Effects: Environmental consequences as a result of a proposed or alternative action. Included are 
direct effects, which are caused by the action and occur at the same time and place, and indirect 
effects, which are caused by the action and are later in time or further removed in distance but 
which are still reasonably foreseeable. Also referred to as impacts.  


Emission: Air pollution discharge into the atmosphere, usually specified by mass per unit time. 


Endangered species: A plant or animal species whose prospects for survival and reproduction 
are in immediate jeopardy, as designated by the Secretary of the Interior, and as further defined 
by the Endangered Species Act. 


Endemic: Confined naturally to a particular geographic area. 


Environment: The aggregate of physical, biological, economic and social factors affecting 
organisms in an area.  


Environmental impact statement (EIS): A detailed written statement required by the National 
Environmental Policy Act when an agency proposes a major federal action significantly affecting 
the quality of the human environment. 


Environmental justice: Executive Order 12898 (February 11, 1994) mandates Federal agencies 
to identify and address disproportionately high and adverse human health or environmental 
effects of its programs, policies, and activities on minority and low-income populations.  


Ephemeral drainage: A drainage area or a stream that has no base flow. Water flows for a short 
time each year but only in direct response to rainfall or snowmelt events. 


Erosion: Detachment or movement of soil or rock fragments by water, wind, ice, or gravity. 
Accelerated erosion is much more rapid than normal, natural or geologic erosion, primarily as a 
result of the influence of activities of man, animals, or natural catastrophes.  


Escarpment: An inland cliff or steep slope, formed by the erosion of inclined strata of hard 
rocks, or possibly as a direct result of a fault.  


Evaporation pond: An industrial containment area designed to allow briny water to evaporate 
by using solar energy.  


Exception: A case to which a rule or general principal does not apply; a thing different from or 
treated differently from others of the same class; omission; exclusion. 
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Exclusion area: An area where no surface occupancy would be allowed. This stipulation would 
prevent well pads, roads, and/or ancillary facilities from being constructed in specific areas; 
where rights-of-way, leases, and easements would not be authorized. 


Exploration: The search for economic deposits of minerals, ore, and other materials through 
practices of geology, geochemistry, geophysics, drilling, and/or mapping.  


Exploratory well: A well drilled in an area where no oil or gas production exists in an effort to 
discover oil or gas deposits.  


Fault: A fracture in bedrock along which there has been vertical and/or horizontal movement 
caused by differential forces in the earth's crust.  


Fawning habitat: An area where big game animals usually give birth during a specific time of 
year. 


Federal Land Policy and Management Act of 1976 (FLPMA): Public Law 94-579. October 
21, 1976, often referred to as the BLM's “Organic Act,” which provides the majority of the 
BLM's legislated authority, direction, policy, and basic management guidance. 


Federal Register: A daily publication, which reports Presidential and Federal Agency 
documents. 


Fisheries: Streams and lakes used for fishing.  


Fisheries habitat: streams, lakes and reservoirs that support fish. 


Flaring: The controlled ignition of natural gas at a well head.  


Floodplain: That portion of a river valley, adjacent to the channel, which is built of recently 
deposited sediments and is covered with water when the river overflows its banks at flood stages.  


Fluid minerals: Oil and gas resources. 


Fluvial: Of, relating to, or living in a stream or river; produced by the action of a stream.   


Footprint: The actual surface area physically disturbed by oil and gas operations and ancillary 
facilities.  


Forage: Vegetation used for food by wildlife, particularly big game wildlife and domestic 
livestock.  


Forb: A broad-leaved flowering plant. 


Foreground: The detailed landscape found within 0 to 0.25-0.50 mile from the viewer. 


Foreground-middleground: The area visible from a travel route, use area, or other observer 
position to a distance of 3 to 5 miles. The outer boundary of this zone is defined as the point 
where the texture and form of individual plants are no longer apparent in the landscape, and 
vegetation is apparent only in pattern or outline.  


Fossil: Mineralized or petrified form from a past geologic age, especially from previously living 
things. 


Frac fluids: A mixture of water, guar gel, sand and pH and bacterial control chemicals used in 
the development of a well for fluid extraction.  
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Fracturing: A method of stimulating well production by increasing the permeability of the 
producing formation. Fracture fluids which include propping agents such as sand or glass beads 
are pumped into the formations under extremely high hydraulic pressure. The propping agents 
facilitate the formation of channels to release water and gas into the well. 


Fugitive dust: Airborne particles emitted from any source other than through a stack. 


Game species: Animals commonly hunted for food or sport.  


Gas venting: The release of gas into the atmosphere following well development and prior to 
successful installation of the collection pipeline system. 


Geographic information system (GIS): A computer system capable of storing, analyzing, and 
displaying data and describing places on the earth's surface. 


Geotechnical: A branch of engineering concerned with the engineering design aspects of slope 
stability, settlement, earth pressures, bearing capacity, seepage control, and erosion. 


Grade: A slope stated in terms of feet per mile or as feet per feet (percent); the content of 
precious metals per volume of rock (ounces per ton).  


Groundwater: All subsurface water, especially that as distinct from surface water portion in the 
zone of saturation.  


Guidelines: Actions or management practices that may be used to achieve desired outcomes, 
sometimes expressed as best management practices.  


Habitat: The place or type of site where a plant or animal naturally or normally lives and grows. 
Includes all biotic, climatic, and soils conditions, or other environmental influences affecting 
living conditions.  


Habitat diversity: The distribution and abundance of different plant and animal communities 
and species within a specific area.  


Habitat fragmentation: The process by which habitats are increasingly subdivided into smaller 
units, resulting in their increased isolation as well as loss of total habitat area.  


Habitat type: A land or aquatic unit consisting of an aggregation of habitats having equivalent 
structure, function, and responses to disturbance.  


Herbaceous: The plant strata which contain soft, not woody, stemmed plants that die to the 
ground in winter.  


Horizontal drilling: The drilling of an oil or natural gas well at a vertical angle, which allows a 
well to run parallel to a formation containing oil or gas.  


Hydrogen sulfide (H2S): A flammable, poisonous, corrosive gas with an odor suggestive of 
rotten eggs, which can occur naturally in the gaseous phase in natural gas reservoirs.  


Hydrologic subarea: The contributing watershed to a specific reach of a river.  


Hydrology: A science that deals with the properties, distribution, and circulation of surface and 
subsurface water.  
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Hydrostatic testing: Testing of the integrity of a newly placed, but uncovered pipeline for leaks. 
The pipeline is filled with water and pressurized to operating pressures, and the pipeline is 
visually inspected. 


Impact: A modification of the existing environment caused by an action. These environmental 
consequences are the scientific and analytical basis for comparison of alternatives. Effects may 
be either direct, which are caused by the action and occur at the same time and place, or indirect, 
which are caused by the action and are later in time or farther removed in distance, but are still 
reasonably foreseeable, or cumulative. A synonym for “effect.” 


Impoundment: The accumulation of any form of water in a reservoir or other storage area.  


Indian tribe: Any Indian group in the conterminous United States that the Secretary of the 
Interior recognizes as possessing tribal status. 


Indirect effects: As defined by 40 CFR 1508.8, these are effects which are caused by the action 
but occur later in time or are removed in distance from the action, but are still reasonably 
foreseeable. Synonymous with indirect impacts.  


Infiltration: The movement of water or some other liquid into the soil or rock through pores or 
other openings.  


Infrastructure: The basic framework or underlying foundation of a community including road 
networks, electric and gas distribution, water and sanitation services, and facilities. 


Interdisciplinary team (ID team): A group of individuals with different training, representing 
the physical sciences, social sciences, and environmental design arts, assembled to solve a 
problem or perform a task. The members of the team proceed to a solution with frequent 
interaction so that each discipline may provide insights to any stage of the problem and 
disciplines may combine to provide new solutions. The number and disciplines of the members 
vary with circumstances. A member may represent one or more disciplines or BLM program 
interests. 


Intermittent stream: A stream which flows only at certain times of the year when it receives 
water from alluvial ground water, springs or from some surface source such as melting snow in 
mountainous areas.  


Irretrievable: Applies to the loss of production, harvest, or use of natural resources. For 
example, some or all of the timber production from an area is lost irretrievably while an area is 
serving as a winter sports site. The production lost is irretrievable, but the action is not 
irreversible. If the use changes, it is possible to resume timber production.  


Irreversible: Applies primarily to the use of nonrenewable resources, such as minerals or 
cultural resources, or to those factors that are renewable only over long time spans, such as soil 
productivity and aspen regeneration. Irreversible also includes loss of future options. 


Key observation point (KOP): Critical viewpoints that are usually along commonly traveled 
routes or at other likely observation points.  


Lambing habitat: An area where sheep deliver and nurse young during a specific time of year. 
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Landform: Any physical, recognizable form or feature of the Earth's surface, having a 
characteristic shape and produced by natural causes. Includes major features such as plains, 
plateaus, and mountains, and minor features, such as hills, valleys, slopes, canyons, arroyos, and 
alluvial fans. 


Leasable minerals: Those minerals or materials designated as leasable under the Mineral 
Leasing Act of 1920. They include coal, phosphate, sulphur, potassium, and sodium minerals, 
and oil, gas, and geothermal.  


Lease: A legal document that conveys to an operator the right to drill for oil, gas; the tract of 
land on which a lease has been obtained. 


Lease notice: Provides more detailed information concerning limitations that already exist in 
law, lease terms, regulations, and operational orders. A Lease Notice also addresses special items 
the lessee would consider when planning operations, but does not impose new or additional 
restrictions. 


Lease stipulation: A modification of the terms and conditions on a standard lease form at the 
time of the lease sale. 


Lek: An assembly area where birds, especially sage grouse, carry on display and courtship 
behavior. 


Lithic scatter: A surface scatter of cultural artifacts and debris that consists entirely of lithic 
(i.e., stone) tools and chipped stone debris. This is a common prehistoric site type that is 
contrasted to a cultural material scatter, which contains other or additional artifact types such as 
pottery or bone artifacts, to a camp which contains habitation features, such as hearths, storage 
features or occupation features, or to other site types that contain different artifacts or features.  


Locatable minerals: Minerals subject to exploration, development, and disposal by staking 
mining claims as authorized by the Mining Law of 1872, as amended. This includes deposits of 
gold, silver, and other uncommon minerals not subject to lease or sale. 


Long-term impacts: For the purpose of this EIS analysis, long-term effects generally last five 
years or more. 


Mesic: A habitat characterized by moderate moisture and temperature conditions and by a 
profusion of plant life.  


Methane (CH4): The simplest hydrocarbon; natural gas is nearly pure methane.  


Middle ground (mg): Area located from 0.25–0.50 to 3–5 miles from the viewer. 


Middle ground (mg): Area located from 0.25–0.50 to 3–5 miles from the viewer. 


Mil: A unit of length equal to one thousandth (10-3) of an inch (0.0254 mm), used, for example, 
to specify the thickness of plastic sheeting. 


Mineral estate: The ownership of minerals, including rights necessary for access, exploration, 
development, mining, ore dressing, and transportation operations. 


Mineral materials: Materials such as common varieties of sand, stone, building stone, gravel, 
and clay that are not obtainable under the mining or leasing laws but that can be acquired under 
the Mineral Materials Act of 1947, as amended. These are also called salable minerals. 
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Mineral reserves: Known mineral deposits that are recoverable under present conditions but are 
as yet undeveloped. 


Mineral withdrawal: A formal order that withholds federal lands and minerals from entry under 
the Mining Law of 1872 and closes the area to mineral location (staking mining claims) and 
development. 


Minimize: To reduce the adverse impact of an operation to the lowest practical level. 


Mitigate: To lessen the severity.  


Mitigation: Actions to avoid, minimize, reduce, eliminate, or rectify the impact of a 
management practice.  


Mitigation measures: Methods or procedures that reduce or lessen the impacts of an action. 


Modification: The making of a limited change in something; the result of such a change.  


Monitor: To systematically and repeatedly watch, observe or measure environmental conditions 
in order to track changes. 


National Ambient Air Quality Standards (NAAQS): The allowable concentrations of air 
pollutants specified by the federal government. The air quality standards are divided into primary 
standards (based on the air quality criteria and allowing an adequate margin of safety and 
requisite to protect the public health) and secondary standards (based on the air quality criteria 
and allowing an adequate margin of safety and requisite to protect the public welfare from any 
unknown or expected adverse effects of air pollutants).  


National Environmental Policy Act of 1969 (NEPA): An act that encourages productive and 
enjoyable harmony between man and his environment and promotes efforts to prevent or 
eliminate damage to the environment and biosphere and stimulate the health and welfare of man; 
enriches the understanding or the ecological systems and natural resources important to the 
Nation, and establishes the Council on Environmental Quality.  


National Register of Historic Places (NRHP): A list, maintained by the National Park Service, 
of areas which have been designated as being of historical significance.  


Native species: Plants that originated in the area in which they are found, i.e., they naturally 
occur in that area. 


Natural gas: Those hydrocarbons, other than oil and other than natural gas liquids separated 
from natural gas, which occur naturally in the gaseous phase in the reservoir and are produced 
and recovered at the wellhead in gaseous from. Natural gas includes coalbed methane gas.  


No Surface Occupancy (NSO): A fluid minerals leasing constraint that prohibits occupancy or 
disturbance on all or part of the lease surface to protect special values or uses. Lessees may 
exploit the fluid mineral resources under the leases restricted by this constraint through use of 
directional drilling from sites outside the area. 


Non-WSA Lands with Wilderness Characteristics: Lands that (1) generally appear to have 
been affected primarily by the forces of nature, with the imprint of man's work substantially 
unnoticeable; (2) have outstanding opportunities for solitude or a primitive and unconfined type 
of recreation; (3) have at least five thousand acres of land or are of sufficient size as to make 
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practicable its preservation and use in an unimpaired condition; and (4) may also contain 
ecological, geological or other features of scientific, educational, scenic, or historical value. Non-
WSA lands with wilderness characteristics are addressed in planning.  


Noxious weeds: A plant species designated by federal or state law as generally possessing one or 
more of the following characteristics: aggressive and difficult to manage; parasitic; a carrier or 
host of serious insects or disease; or nonnative, new, or not common to the United States. 


Occupied habitat: Any area within 300 feet of a listed plant individual.  


Off-highway vehicle (OHV): Any motorized vehicle capable of, or designed for, travel on or 
immediately over land, water, or other natural terrain, excluding: (1) any nonamphibious 
registered motorboat; (2) any military, fire, emergency, or law enforcement vehicle while being 
used for emergency purposes; (3) any vehicle whose use is expressly authorized by the 
authorized officer, or otherwise officially approved; (4) vehicles in official use; and (5) any 
combat or combat support vehicle when used in times of national defense emergencies. 


One-hundred-year flood: A hydrologic event with a magnitude that has a recurrence interval of 
100 years.  


Operator: Any person who has taken formal responsibility for the operations conducted on the 
leased lands. 


Ozone: A molecule containing three oxygen atoms (O3) produced by passage of an electrical 
spark through air or oxygen (O2).  


Paleontological resources (fossils): The physical remains of plants and animals preserved in 
soils and sedimentary rock formations. Paleontological resources are important for understanding 
past environments, environmental change, and the evolution of life. 


Paleontology: A science dealing with the life forms of past geological periods as known from 
fossil remains. 


Perennial stream: A stream or reach of a stream that flows throughout the year. Permeability – 
The capacity of a soil or groundwater aquifer to transmit water.  


Perennial: A plant whose life cycle lasts longer than two years. The tops of herbaceous 
perennials die down at the end of the growing season, buds, roots, and underground portions 
persist.  


Permeable: The property or capacity of a porous rock, sediment, or soil to transmit a liquid.  


pH: The negative log10 of the hydrogen ion activity in solution; a measure of acidity or basicity 
of a solution.  


Physiographic: Pertaining to the genesis and evolution of landforms. 


Pipe stringing: Linking casing together to form a continuous string to the target formation. 
Twenty-foot lengths of casing are screwed and/or welded together.  


PM10: Airborne suspended particles with an aerodynamic diameter of 10 microns or less.  


PM2.5: Airborne suspended particles with an aerodynamic diameter of 2.5 microns or less.  
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Porosity: The voids or openings in geological materials. 


Potential habitat: An area that satisfies the broad criteria of the species habitat description; 
usually determined by preliminary, in-house assessment.  


Prevention of Significant Deterioration (PSD): A regulatory program under the Clean Air Act 
(P.L. 84-159, as amended) to limit air quality degradation in areas currently achieving the 
National Ambient Air Quality Standards. The PSD program established air quality classes in 
which differing amounts of additional air pollution are allowed above a legally defined baseline 
level. Almost any additional air pollution would be considered significant in PSD Class I areas 
(certain large National Parks and Wilderness Areas in existence on August 7, 1977). PSD Class 
II areas allow that deterioration associated with moderate, well-controlled growth (most of the 
country). Although Class III areas would generally allow planned individual growth, no Class III 
areas have been established. 


Produced water: Formation water pumped during the development of a gas well.  


Production well: A well drilled in a known field that produces oil or gas. 


Productivity: In reference to vegetation, productivity is the measure of live and dead 
accumulated plant materials. 


Project area: The area of land upon which an operator conducts mining operations, including 
the area needed for building or maintaining of roads, transmission lines, pipelines, or other 
means of access. 


Raptor: Bird of prey with sharp talons and strongly curved beaks such as hawks, owls, vultures, 
and eagles. 


Reasonably foreseeable development (RFD): The prediction of the type and amount of oil, 
gas, and other mineral activity that would occur in a given area and would contribute to 
significant cumulative effects on the resources of concern. The prediction is based on geologic 
factors, past history of drilling, projected demand for oil and gas, and industry interest. 


Recharge: Replenishment of the water supply in an aquifer through the outcrop or along fracture 
lines.  


Reclamation: The process of restoring disturbed areas using any of several methods; 
recontouring, spreading topsoil or growth medium, seeding, and planting, among others.  


Recontouring: Restoration of the natural topographic contours by reclamation measures, 
particularly in reference to roads. 


Record of Decision (ROD): A document signed by a responsible official recording a decision 
that was preceded by the preparing of an environmental impact statement. 


Reserve pit: A pit prepared on a well pad prior to drilling to use for waste water retention, 
evaporation and disposal. Waste waters will have a fine solids component.  


Reserves: Identified resources of mineral-bearing rock from which the mineral can be extracted 
profitably with existing technology and under present economic conditions. 
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Residuum: Unconsolidated material which accumulates by weathering of parent material in 
place.  


Right-of-way (ROW): A ROW grant is an authorization to use a specific piece of public land 
for a specific project, such as roads, pipelines, transmission lines, and renewable energy and 
communication sites. The grant authorizes rights and privileges for a specific use of the land for 
a specific period of time. 


Riparian area: A form of wetland transition between permanently saturated wetlands and 
upland areas. Riparian areas exhibit vegetation or physical characteristics that reflect the 
influence of permanent surface or subsurface water. Typical riparian areas include lands along, 
adjacent to, or contiguous with perennially and intermittently flowing rivers and streams and the 
shores of lakes and reservoirs with stable water levels. Excluded are ephemeral streams or 
washes that lack vegetation and depend on free water in the soil. 


Rock art: Petroglyphs or pictographs. 


Roosting: To rest or sleep in a roost. A bird will typically use the same roost over an extended 
period of time.  


Scoping: The process of identifying the range of issues, management concerns, preliminary 
alternatives, and other components of an environmental impact statement. It involves both 
internal and public viewpoints. 


Section 106 compliance: The requirement of Section 106 of the National Historic Preservation 
Act that any project funded, licensed, permitted, or assisted by the Federal Government be 
reviewed for impacts to significant historic properties and that the State Historic Preservation 
Officer and the Advisory Council on Historic Preservation be allowed to comment on a project. 


Section 7 Consultation: The requirement of Section 7 of the Endangered Species Act that all 
federal agencies consult with the U.S. Fish and Wildlife Service or the National Marine Fisheries 
Service if a proposed action might affect a federally listed species or its critical habitat. 


Sediment: Soil or rock particles that have been transported to stream channels or other bodies of 
water. Sediment input can come from natural soil erosion, rock weathering, agricultural 
practices, or construction activities.  


Sediment load: The amount of sediment (sand, silt, and fine particles) carried by a stream or 
river.  


Sedimentary: Rock resulting from the consolidation of loose sediment, which may originally 
consist of minerals, rock debris, or animal or vegetable matter, that has accumulated in layers 
(e.g. sandstone, siltstone, limestone, and shale). 


Seismic: Seismic waves are shock waves or vibrations usually generated by an earthquake. In oil 
and gas exploration, seismic waves are generated by creating vibrations at the ground surface. 
These are reflected by the various layers of rock beneath the ground and measured at the surface. 
Computer analysis enables a cross-section of the rock layers to be constructed thus revealing 
potential mineral deposits. 
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Sensitive species: The designation (normally for species other than federally listed, proposed, or 
candidate species) given to species that occur on BLM-administered lands and that the BLM could 
significantly affect the conservation status of through management. Sensitive species may include 
those that 1) could become endangered in or extirpated from a state, or within a significant 
portion of their distribution; 2) are under status review by the Fish and Wildlife Service and 
National Marine Fisheries Service; 3) are undergoing significant current or predicted downward 
trends in habitat capability or population or density; 4) typically have small and widely dispersed 
populations; 5) inhabit specialized or unique habitats; or 6) are state listed but may be better 
conserved through the application of BLM sensitive species status (see BLM Manual 6840, Special 
Status Species Management).  


Short-term impacts: For the purpose of this EIS analysis, short-term impacts are generally 
defined as those that would last fewer than 5 years.  


Shut-in: Refers to a well that is completed, is shown to be capable of production in paying 
quantities, and is not presently being operated. 


Slope: The degree of deviation of a surface from the horizontal. 


Special Status Species: Species that have been proposed for listing or officially listed as 
threatened or endangered, and species designated as candidates for listing as threatened or 
endangered under the ESA; state-listed species; and BLM state director–designated sensitive 
species (see BLM Manual 6840, Special Status Species Management). 


Species of Special Concern: A native species whose population is low and limited in 
distribution or has suffered reductions because of habitat loss. 


Species: Organisms that successfully reproduce among themselves and cannot reproduce 
successfully with other organisms.  


Statistically significant: A difference between samples/responses large enough to be attributed 
to something other than expected sampling error.  


Stipulations: Requirements that are part of the terms of a mineral lease. Some stipulations are 
standard on all Federal leases. Other stipulations may be applied to the lease at the time of 
issuance at the discretion of the surface management agency to protect valuable surface 
resources and uses. 


Strata: An identifiable layer of bedrock or sediment; does not imply a particular thickness of 
rock.  


Strip topsoil: To salvage a specific depth of topsoil with a scraper, dozer, or grader for use in 
future revegetation of the site.  


Substrate: Material consisting of silts, sands, gravels, boulder and woody debris found on the 
bottom of a stream channel. 


Suitable habitat: Areas that exhibit the specific habitat features necessary for a species’ 
persistence, as determined by field inspection and/or surveys, but that may or may not contain 
the species.  
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Surface disturbance: Activities that normally result in more than negligible disturbance to 
public lands and that accelerate the natural erosive process. These activities normally involve use 
and/or occupancy of the surface, cause disturbance to soils and vegetation, and are usually 
caused by motorized or mechanical actions. Surface disturbance may result from activities using 
earth-moving and drilling equipment;  off road vehicle travel; vegetation treatments; the use of 
pyrotechnics and explosives; and construction of facilities like powerlines, pipelines, oil and gas 
wells, recreation sites, livestock facilities, or new roads. Surface disturbance is not normally 
caused by casual use. Activities that are not typically surface disturbing include, but are not 
limited to, proper livestock grazing, cross-country hiking, minimum impact filming and vehicle 
travel on designated routes. 


Sustainability: The ability of an ecosystem to maintain ecological processes and functions, 
biological diversity, and productivity over time. 


Target formation: The geological association of rocks which contain the exploitable mineral 
reserves. 


Threatened Species: Any plant or animal species defined under the Endangered Species Act as 
likely to become endangered within the foreseeable future throughout all or a significant portion 
of its range; listings are published in the Federal Register. 


Timing Limitation: A constraint that limits or prohibits surface use during specified time 
periods to protect identified resource values. The constraint does not apply to the operation and 
maintenance of production facilities unless analysis demonstrates that such constraints are 
needed and that less stringent, project-specific constraints would be insufficient. 


Total dissolved solids (TDS): Total amount of dissolved material, organic or inorganic, 
contained in a sample of water.  


Total suspended solids (TSS): Amount of undissolved particles suspended in liquid. 


Transmission pipeline: A pipeline larger than gathering or collection pipelines, typically larger 
than 10 inches diameter, for transporting oil or natural gas over long distances. 


Turbidity: A fisheries measurement of the total suspended solids in water expressed as 
nephelometric turbidity units (NTU).  


Two-phase separator: A basin that accommodates the separation of different density fluids, in 
this case gas and produced water. 


Valid existing rights: Valid existing rights are legal rights to use the land that were in existence 
prior to implementation of new decisions in the area. The most significant types of valid existing 
rights are oil and gas leases, potash and salt leases, mining claims, and right-of-way 
authorizations. The oil and gas leasing stipulations specified for specific areas in the RMP would 
not apply to existing leases. These existing leases would be subject to the specific lease 
stipulations that were applied under the previous land use plan. An existing right-of-way would 
only be subject to the specific terms and conditions that were applied when it was authorized 
even if it is located within a right-of-way exclusion or avoidance area specified under the RMP.  
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Vegetation: All of the plants growing in and characterizing a specific area or region; the 
combination of different plant communities found there.  


Vegetation type: A plant community with distinguishable characteristics described by the 
dominant vegetation present. 


Visual Resources: The visible physical features of a landscape (topography, water, vegetation, 
animals, structures, and other features) that constitute the scenery of an area. 


Visual Resource Management (VRM) Class: One of the four visual management classes 
(Class I, Class II, Class III, and Class IV) used by the BLM in the VRM system to manage visual 
resources within its jurisdiction.  


Waiver: Permanent exemption from a lease stipulation. The stipulation no longer applies 
anywhere within the leasehold. 


Warranted but precluded: A finding under the ESA after a comprehensive assessment of a 
species’ biological status and threats. This finding means that the timely promulgation of a final 
regulation concerning the species is precluded by other higher-priority actions. A warranted but 
precluded finding is automatically recycled back through the listing process indefinitely until a 
result of either “not warranted” or “warranted” is determined. The status of any warranted but 
precluded species is monitored.    


Water quality: The chemical, physical, and biological characteristics of water with respect to its 
suitability for a particular use. 


Watershed: All lands, which are enclosed by a continuous hydrologic drainage divide, and lay 
upslope from a specified point on a stream. 


Wetlands: Areas that are inundated by surface or groundwater with a frequency sufficient to 
support and under normal circumstances does or would support a prevalence of vegetation or 
aquatic life that requires saturated or seasonally saturated soil conditions for growth and 
reproduction. 


Wilderness Study Area (WSA): A road-less area or island that has been inventoried and found 
to have wilderness characteristics as described in Section 603 of FLPMA and Section 2(c) of the 
Wilderness Act of 1964. A WSA must be managed to be consistent with the direction provided 
in Section 603(c) of FLPMA. In general, the wilderness characteristics of each WSA must be 
maintained until Congress decides whether it should either be designated as wilderness or should 
be released for other purposes. 


Wildland fire: Any nonstructural fire, other than prescribed fire, that occurs in the wild land. 


Winter range: The portion of the winter range to which a wildlife species is confined during 
periods of heaviest snow cover.  


Withdrawal: An action that restricts the use of public lands by removing them from the 
operation of some or all of the public land or mining laws. 







Gasco Final EIS  Abbreviations and Glossary 
  
 


X-48 


Woodland: A forest community occupied primarily by noncommercial species such as juniper, 
mountain mahogany, or quaking aspen groves; all western juniper forestlands are classified as 
woodlands, since juniper is classified as a noncommercial species. 


Workover: Well maintenance activities which require onsite mobilization of a drill rig to repair 
the well bore equipment (casing, tubing, rods, or pumps) or the wellhead. In some cases, a 
workover may involve development activities to improve production from the target formation. 
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4-20, 4-36, 4-210, 4-211, 4-226, 4-347, 4-410, 
4-411, 4-412, 4-414, 4-415, 4-418, 4-419, 4-420, 
4-421, 4-422, 4-423, 4-424, 4-425, 4-426, 4-427, 
4-428, 4-429, 4-430, 4-431, 4-432, 4-433, 4-434, 
4-435, 4-439, 4-440, 4-441, 4-445, 4-448, 4-449, 
4-450, 4-451, 4-453, 4-454, 4-455, 4-456, 4-457, 
4-460, 4-461, 4-462, 4-465, 4-466, 4-471, 4-472, 
4-473, 4-477, 4-478, 5-10 


cuttings, 2-22, 2-23, 4-336, 4-339 


-D- 


Dakota Formation, 2-18 
Dakota-Glen Canyon aquifer, 3-115, 3-119 
deer, 2-71, 2-75, 2-83, 2-84, 2-85, 3-56, 3-71, 3-91, 


3-133, 3-134, 3-135, 3-136, 3-137, 3-138, 3-139, 
3-140, 3-141, 4-120, 4-125, 4-128, 4-130, 4-133, 
4-136, 4-168, 4-170, 4-171, 4-175, 4-178, 4-182, 
4-184, 4-187, 4-370, 4-371, 4-372, 4-374, 4-375, 
4-376, 4-377, 4-378, 4-379, 4-380, 4-384, 4-385, 
4-386, 4-387, 4-389, 4-391, 4-392, 4-393, 4-394, 
4-395, 4-396, 4-397, 4-398, 4-399, 4-400, 4-401, 
4-402, 4-404, 4-405, 4-406, 4-418, 4-462, 4-476 


Desolation Canyon, ES-11, 2-53, 2-73, 2-86, 3-27, 
3-29, 3-41, 3-50, 3-51, 3-53, 3-54, 3-55, 3-56, 
3-62, 3-69, 3-79, 3-83, 3-113, 3-120, 3-142, 
3-143, 4-69, 4-70, 4-71, 4-72, 4-115, 4-141, 
4-407, 4-408, 4-409, 4-477, 4-478, 5-5 


Diamond Mountain Resource Area (DMRA), 1-1, 
3-71, 3-114, 4-175, 4-178, 4-182 


Dinosaur National Monument (DNM), 3-14, 3-15, 
3-41, 3-51, 3-82, 5-1 


directional drilling, ES-5, ES-9, ES-10, ES-12, 
ES-13, ES-14, 2-1, 2-34, 2-47, 2-50, 2-51, 2-53, 
2-55, 2-58, 2-59, 2-73, 4-1, 4-9, 4-18, 4-27, 4-71, 
4-79, 4-95, 4-104, 4-110, 4-131, 4-148, 4-149, 
4-160, 4-183, 4-188, 4-276, 4-304, 4-317, 4-319, 
4-331, 4-333, 4-335, 4-361, 4-363, 4-399, 4-409 


dispersion modeling, 4-6 
displacement, 4-82, 4-189, 4-191, 4-215, 4-216, 


4-218, 4-221, 4-222, 4-224, 4-227, 4-231, 4-369, 
4-376, 4-377, 4-378, 4-379, 4-380, 4-384, 4-406, 
4-475, 4-476 


Division of Oil, Gas, and Mining (Utah) (UDOGM), 
ES-9, 1-9, 1-11, 2-1, 2-4, 2-10, 2-14, 2-27, 2-28, 
2-29, 2-31, 2-32, 2-39, 2-47, 2-60, 4-1, 4-340, 
4-365, 4-411, 4-412, 4-413, 4-451, 4-452, 4-472, 
4-477, 5-1 


drilling, ES-5, ES-6, ES-7, ES-8, ES-9, ES-10, 
ES-11, ES-12, ES-14, 1-1, 1-2, 1-4, 1-9, 1-11, 2-2, 
2-3, 2-6, 2-8, 2-9, 2-10, 2-16, 2-18, 2-20, 2-22, 
2-23, 2-24, 2-25, 2-26, 2-27, 2-32, 2-33, 2-34, 
2-37, 2-39, 2-41, 2-42, 2-45, 2-46, 2-47, 2-48, 
2-49, 2-51, 2-52, 2-53, 2-54, 2-55, 2-56, 2-58, 
2-65, 2-68, 2-73, 2-80, 2-86, 3-89, 3-110, 3-111, 
3-112, 3-122, 4-1, 4-6, 4-8, 4-9, 4-75, 4-78, 4-80, 
4-81, 4-82, 4-100, 4-112, 4-115, 4-116, 4-119, 
4-121, 4-123, 4-124, 4-126, 4-128, 4-129, 4-131, 
4-133, 4-134, 4-136, 4-138, 4-139, 4-140, 4-145, 
4-146, 4-147, 4-148, 4-149, 4-150, 4-155, 4-166, 
4-167, 4-168, 4-169, 4-172, 4-173, 4-174, 4-175, 
4-176, 4-177, 4-178, 4-179, 4-180, 4-181, 4-182, 
4-183, 4-184, 4-185, 4-186, 4-187, 4-188, 4-189, 
4-209, 4-219, 4-304, 4-306, 4-318, 4-319, 4-320, 
4-321, 4-323, 4-324, 4-325, 4-326, 4-327, 4-328, 
4-329, 4-330, 4-332, 4-333, 4-335, 4-336, 4-337, 
4-338, 4-339, 4-340, 4-341, 4-342, 4-352, 4-354, 
4-355, 4-357, 4-359, 4-360, 4-364, 4-366, 4-367, 
4-368, 4-369, 4-376, 4-377, 4-406, 4-407, 4-413, 
4-417, 4-443, 4-452, 4-453, 4-455, 4-463, 4-467, 
4-472, 4-473, 4-474, 5-5 


drilling fluids, 2-6, 2-23, 2-68, 4-75, 4-78, 4-80, 4-81, 
4-452, 4-453 


Duchesne County, ES-1, ES-13, ES-15, 1-1, 1-4, 1-9, 
1-12, 2-17, 2-30, 3-13, 3-39, 3-40, 3-46, 3-50, 
3-54, 3-57, 3-58, 3-59, 3-60, 3-61, 3-63, 3-64, 
3-72, 3-74, 3-76, 3-78, 3-84, 3-85, 3-86, 3-87, 
3-93, 4-89, 4-99, 4-138, 4-139, 4-140, 4-146, 
4-147, 4-225, 4-415, 5-1, 5-2, 5-3, 5-4, 5-5, 5-6 


dust, ES-3, 1-5, 1-8, 2-7, 2-16, 2-20, 2-22, 2-31, 2-70, 
2-76, 2-77, 2-80, 3-7, 3-13, 3-19, 3-20, 3-28, 3-74, 
4-6, 4-68, 4-69, 4-72, 4-99, 4-100, 4-102, 4-191, 
4-192, 4-193, 4-194, 4-196, 4-198, 4-199, 4-200, 
4-235, 4-236, 4-237, 4-240, 4-241, 4-249, 4-250, 
4-254, 4-263, 4-264, 4-265, 4-268, 4-277, 4-278, 
4-281, 4-290, 4-291, 4-294, 4-303, 4-308, 4-314, 
4-315, 4-316, 4-317, 4-318, 4-319, 4-320, 4-416, 
4-447, 4-449, 4-450, 4-456, 4-462, 4-474 







Gasco Final EIS  Index 


X-51 


-E- 


elk, 2-71, 2-75, 2-83, 2-85, 3-22, 3-54, 3-71, 3-133, 
3-134, 3-135, 3-137, 3-138, 3-139, 3-140, 4-36, 
4-37, 4-40, 4-41, 4-42, 4-43, 4-44, 4-45, 4-53, 
4-54, 4-55, 4-56, 4-57, 4-58, 4-59, 4-60, 4-120, 
4-125, 4-128, 4-130, 4-133, 4-136, 4-168, 4-170, 
4-175, 4-178, 4-182, 4-184, 4-187, 4-370, 4-371, 
4-372, 4-373, 4-374, 4-375, 4-378, 4-379, 4-384, 
4-386, 4-387, 4-389, 4-390, 4-392, 4-393, 4-395, 
4-396, 4-398, 4-399, 4-400, 4-401, 4-403, 4-405, 
4-406, 4-419, 4-420, 4-421, 4-422, 4-423, 4-424, 
4-425, 4-430, 4-431, 4-432, 4-435, 4-436, 4-437, 
4-438, 4-439, 4-462, 4-476 


endangered species, ES-13, ES-17, 1-8, 2-15, 2-35, 
2-58, 2-59, 2-60, 2-78, 2-79, 3-1, 3-43, 3-69, 3-72, 
3-73, 3-74, 3-82, 3-83, 3-84, 3-87, 3-95, 4-3, 4-5, 
4-165, 4-167, 4-172, 4-189, 4-206, 4-207, 4-208, 
4-209, 4-210, 4-211, 4-239, 4-240, 4-253, 4-254, 
4-267, 4-280, 4-281, 4-293, 4-294, 4-305, 4-306, 
4-307, 4-349, 5-1, 5-8, 5-9 


Endangered Species Act (ESA), ES-17, 1-8, 2-15, 
2-54, 2-59, 2-60, 3-69, 3-70, 3-72, 3-73, 3-77, 
3-80, 3-82, 3-87, 3-91, 3-93, 3-95, 4-5, 4-165, 
4-167, 4-190, 4-191, 4-194, 4-197, 4-198, 4-234, 
4-248, 4-262, 4-275, 4-289, 4-301, 4-302, 4-417, 
5-1, 5-3, 5-8 


endemic, 3-83, 3-85, 3-86, 3-87, 3-139 
Energy Policy and Conservation Act (of 1976), ES-2, 


1-3 
Environmental Protection Agency (EPA), ES-11, 


ES-17, 1-8, 1-10, 2-3, 2-9, 2-11, 2-14, 2-16, 2-23, 
2-27, 2-31, 2-32, 2-39, 2-56, 2-60, 3-4, 3-5, 3-6, 
3-9, 3-10, 3-11, 3-12, 3-13, 3-14, 3-15, 3-16, 3-19, 
3-25, 3-26, 3-51, 3-62, 3-63, 3-128, 3-130, 4-2, 
4-8, 4-10, 4-11, 4-13, 4-20, 4-22, 4-23, 4-24, 4-25, 
4-26, 4-27, 4-28, 4-29, 4-30, 4-33, 4-35, 4-39, 
4-112, 4-114, 4-340, 4-341, 4-346, 4-347, 4-440, 
4-441, 4-443, 4-445, 5-1, 5-3, 5-6 


erosion, ES-6, 1-6, 2-6, 2-11, 2-14, 2-16, 2-20, 2-64, 
2-74, 2-84, 3-20, 3-65, 3-66, 3-67, 3-68, 3-73, 
3-74, 3-103, 3-114, 3-132, 4-3, 4-69, 4-72, 4-99, 
4-111, 4-150, 4-151, 4-152, 4-153, 4-154, 4-155, 
4-156, 4-157, 4-158, 4-159, 4-160, 4-161, 4-162, 
4-163, 4-164, 4-190, 4-194, 4-205, 4-210, 4-308, 
4-312, 4-319, 4-342, 4-343, 4-345, 4-347, 4-353, 
4-366, 4-367, 4-416, 4-447, 4-461, 4-464, 4-469, 
4-472, 4-473, 4-474, 4-475 


Evacuation Creek, 3-74, 3-77 
evaporation basin, ES-6, ES-17, 2-4, 2-12, 2-14, 


2-27, 2-31, 2-32, 2-60, 2-63, 2-70, 4-6, 4-12, 4-14, 
4-116, 4-117, 4-121, 4-123, 4-125, 4-126, 4-128, 
4-129, 4-130, 4-131, 4-134, 4-136, 4-190, 4-217, 
4-238, 4-252, 4-266, 4-279, 4-292, 4-308, 4-321, 
4-324, 4-338, 4-339, 4-340, 4-382, 4-383, 4-384, 
4-473, 5-3 


Excavation, 1-9, 1-11, 2-35, 2-64, 4-68, 4-150, 4-449, 
4-450 


-F- 


Federal Land Policy and Management Act (FLPMA), 
ES-2, ES-18, 1-2, 1-3, 2-16, 4-5 


Federal Onshore Oil and Gas Order No. 2, 1-4 
Federal Onshore Oil and Gas Order No. 3, 1-4 
federally listed, 2-15, 3-69, 3-72, 3-73, 3-74, 3-76, 


3-78, 3-79, 3-82, 3-83, 3-84, 3-133, 4-165, 4-167, 
4-172, 4-189, 4-190, 4-226, 4-234, 4-247, 4-248, 
4-260, 4-262, 4-274, 4-276, 4-287, 4-289, 4-300, 
4-302, 4-417 


Ferruginous hawk, 2-37, 2-79, 3-87, 3-90, 3-91, 3-95, 
4-219, 4-220, 4-221, 4-227, 4-243, 4-244, 4-257, 
4-258, 4-271, 4-285, 4-297, 4-298, 4-303 


fire, ES-13, 2-9, 2-24, 2-34, 2-80, 3-1, 3-59, 3-80, 
3-101, 3-105, 4-139, 4-314, 4-315, 4-316, 4-317, 
4-318, 4-321, 4-417, 4-440, 4-449, 4-460, 4-463, 
4-465, 4-468, 4-469, 4-471, 4-476 


flannelmouth sucker, 2-79, 3-94, 3-142, 4-208, 
4-226, 4-247, 4-260, 4-274, 4-287, 4-300 


floodplain, ES-11, ES-14, 2-29, 2-53, 2-78, 2-82, 
2-86, 3-35, 3-83, 3-84, 3-110, 3-111, 3-112, 
3-121, 3-133, 4-1, 4-4, 4-112, 4-130, 4-133, 
4-135, 4-163, 4-205, 4-206, 4-207, 4-208, 4-209, 
4-211, 4-226, 4-239, 4-240, 4-253, 4-254, 4-267, 
4-280, 4-281, 4-293, 4-294, 4-303, 4-305, 4-306, 
4-350, 4-351, 4-353, 4-354, 4-356, 4-357, 4-358, 
4-359, 4-360, 4-361, 4-362, 4-364, 4-366, 4-367, 
4-368, 4-475 


forage, 2-70, 2-71, 3-46, 3-75, 3-88, 3-138, 4-82, 
4-100, 4-101, 4-102, 4-103, 4-105, 4-120, 4-125, 
4-128, 4-133, 4-190, 4-194, 4-204, 4-219, 4-228, 
4-229, 4-312, 4-369, 4-376, 4-378, 4-416, 4-417, 
4-418, 4-455, 4-456, 4-457, 4-458, 4-460, 4-465, 
4-468, 4-469, 4-471, 4-473, 4-474, 4-475, 4-476 


fossils, 2-35, 2-70, 3-11, 3-12, 3-37, 3-46, 3-48, 3-49, 
3-50, 4-105, 4-108, 4-109, 4-110, 4-111, 4-207, 
4-446, 4-448, 


Four Mile Wash, ES-7, ES-8, ES-10, 2-19, 2-40, 
2-44, 2-50, 2-81, 3-29, 3-107, 3-110, 3-121, 
3-133, 4-86, 4-88, 4-323, 4-324, 4-327, 4-329, 
4-330, 4-331, 4-332, 4-333, 4-351, 4-354 


-G- 


gathering lines, ES-5, ES-7, ES-8, ES-9, ES-11, 2-18, 
2-25, 2-40, 2-44, 2-50, 2-53, 4-1 


gilsonite, 2-68, 3-38, 3-114, 3-121, 3-138, 4-73, 4-75, 
4-76, 4-77, 4-78, 4-79, 4-80, 4-81, 4-415, 4-452 


golden eagle, 1-8, 2-37, 2-79, 3-91, 3-95, 4-222, 
4-223, 4-244, 4-245, 4-258, 4-259, 4-272, 4-286, 
4-298, 4-299, 4-303 







Gasco Final EIS  Index 


X-52 


Goodrich's blazingstar, 2-78, 3.86, 4-214, 4-215, 4-
241, 4-255, 4-268, 4-269, 4-282, 4-295 


Goodrich's columbine, 2-78, 3.86, 4-214, 4-215, 4-
241, 4-255, 4-268, 4-269, 4-282, 4-295 


Graham's beardtongue, 2-75, 2-77, 3-77, 3-78, 4-169, 
4-170, 4-175, 4-178, 4-181, 4-184, 4-187, 4-198, 
4-199, 4-236, 4-237, 4-250, 4-251, 4-264, 4-265, 
4-278, 4-291 


Graham's catseye, 2-78, 3.86, 4-214, 4-215, 4-241, 4-
255, 4-268, 4-269, 4-282, 4-295 


grazing, ES-13, 2-68, 2-73, 3-1, 3-40, 3-41, 3-43, 
3-45, 3-46, 3-53, 3-73, 3-74, 3-78, 3-80, 3-81, 
3-85, 3-86, 3-87, 3-89, 3-98, 3-101, 3-105, 3-106, 
4-89, 4-100, 4-101, 4-103, 4-416, 4-449, 4-456, 
4-457, 4-458, 4-460, 4-461, 4-464, 4-466, 4-468, 
4-469, 4-471, 4-476, 5-9, 5-10 


grazing allotment, 3-43, 3-46, 4-101, 4-103, 4-456, 
4-458 


greater sage-grouse, ES-6, 2-37, 2-43, 2-77, 3-80, 
3-81, 3-141, 4-202, 4-203, 4-204, 4-205, 4-238, 
4-252, 4-266, 4-279, 4-292, 4-293, 4-305, 4-381, 
4-417, 4-468 


Green River, ES-1, ES-3, ES-5, ES-6, ES-11, ES-13, 
ES-14, ES-17, 1-1, 1-5, 2-1, 2-18, 2-26, 2-27, 
2-43, 2-53, 2-56, 2-58, 2-59, 2-60, 2-61, 2-62, 
2-69, 2-71, 2-75, 2-78, 2-81, 2-82, 2-84, 3-1, 3-19, 
3-27, 3-29, 3-30, 3-35, 3-36, 3-37, 3-38, 3-39, 
3-41, 3-43, 3-45, 3-50, 3-51, 3-53, 3-54, 3-55, 
3-56, 3-62, 3-66, 3-69, 3-70, 3-71, 3-72, 3-73, 
3-74, 3-76, 3-77, 3-78, 3-79, 3-82, 3-83, 3-84, 
3-85, 3-86, 3-87, 3-88, 3-91, 3-92, 3-93, 3-95, 
3-96, 3-97, 3-107, 3-109, 3-110, 3-111, 3-112, 
3-113, 3-114, 3-115, 3-120, 3-121, 3-122, 3-123, 
3-128, 3-129, 3-132, 3-133, 3-136, 3-140, 3-142, 
4-1, 4-87, 4-91, 4-93, 4-95, 4-98, 4-103, 4-106, 
4-107, 4-112, 4-115, 4-119, 4-120, 4-124, 4-127, 
4-128, 4-130, 4-133, 4-135, 4-136, 4-137, 4-142, 
4-156, 4-158, 4-159, 4-160, 4-162, 4-164, 4-166, 
4-167, 4-171, 4-172, 4-173, 4-175, 4-176, 4-178, 
4-180, 4-182, 4-183, 4-185, 4-186, 4-195, 4-199, 
4-200, 4-205, 4-206, 4-207, 4-208, 4-209, 4-210, 
4-211, 4-224, 4-226, 4-239, 4-240, 4-241, 4-253, 
4-254, 4-255, 4-267, 4-269, 4-280, 4-281, 4-282, 
4-293, 4-294, 4-295, 4-303, 4-305, 4-306, 4-307, 
4-321, 4-323, 4-324, 4-327, 4-328, 4-330, 4-331, 
4-332, 4-333, 4-334, 4-336, 4-339, 4-341, 4-342, 
4-343, 4-344, 4-345, 4-347, 4-348, 4-349, 4-350, 
4-351, 4-354, 4-355, 4-356, 4-357, 4-358, 4-360, 
4-362, 4-364, 4-367, 4-368, 4-381, 4-417, 4-458, 
4-462, 4-466, 4-467, 4-473, 4-474, 4-475 


Green River Formation, ES-11, 2-27, 2-56, 2-60, 
2-61, 2-62, 3-36, 3-37, 3-38, 3-39, 3-50, 3-74, 
3-77, 3-86, 3-87, 4-106, 4-107, 4-339 


groundwater, 2-6, 2-14, 2-29, 2-32, 2-82, 3-81, 
3-115, 3-118, 3-119, 3-120, 3-131, 3-132, 4-336, 
4-337, 4-338, 4-339, 4-341, 4-347, 4-354, 4-355, 
4-357, 4-359, 4-361, 4-363, 4-365, 4-366, 4-367, 
4-368, 4-369, 4-382, 4-389, 4-392, 4-399, 4-402, 
4-472 


-H- 


habitat fragmentation, 2-59, 2-71, 2-77, 2-79, 2-84, 
2-85, 2-86, 3-74, 3-77, 3-80, 3-85, 3-86, 3-87, 
3-89, 3-98, 3-136, 3-137, 3-139, 3-140, 4-120, 
4-121, 4-137, 4-170, 4-175, 4-178, 4-182, 4-184, 
4-187, 4-189, 4-190, 4-193, 4-196, 4-198, 4-199, 
4-200, 4-203, 4-204, 4-212, 4-213, 4-214, 4-215, 
4-216, 4-218, 4-219, 4-221, 4-224, 4-225, 4-231, 
4-232, 4-234, 4-236, 4-237, 4-240, 4-241, 4-244, 
4-248, 4-250, 4-254, 4-258, 4-261, 4-262, 4-264, 
4-265, 4-268, 4-271, 4-275, 4-277, 4-278, 4-281, 
4-285, 4-288, 4-289, 4-290, 4-291, 4-294, 4-298, 
4-301, 4-307, 4-312, 4-369, 4-370, 4-377, 4-378, 
4-384, 4-385, 4-386, 4-387, 4-388, 4-391, 4-395, 
4-398, 4-401, 4-405, 4-406, 4-408, 4-410, 4-455, 
4-467, 4-475 


high-value range, 4-141, 4-417 
hikers, 3-56, 4-117, 4-455 
Humpback chub, 2-78, 3-82, 3-83, 3-142, 4-206 
hunting, 2-4, 2-71, 3-30, 3-31, 3-40, 3-50, 3-51, 3-54, 


3-56, 3-61, 3-136, 3-140, 4-112, 4-120, 4-125, 
4-128, 4-130, 4-133, 4-136, 4-190, 4-219, 4-370, 
4-377, 4-379, 4-380, 4-381, 4-406, 4-455, 4-461, 
4-462, 4-476 


hydraulic fracturing, 2-24, 2-25, 2-26, 2-27, 2-29, 
2-34, 2-60, 2-63, 3-115, 4-105, 4-305, 4-338, 
4-339, 4-340, 4-341, 4-352, 4-472, 4-473 


hydrocarbon, 2-23, 2-24, 2-30, 3-36, 4-208, 4-209, 
4-210, 4-349 


-I- 


injection well, ES-11, 1-10, 1-11, 2-27, 2-54, 2-56, 
2-60, 2-61, 2-62, 4-340, 4-413 


-K- 


key observation point (KOP), 2-81, 3-109, 3-110, 
3-111, 3-112, 3-113, 4-322, 4-323, 4-324, 4-325, 
4-326, 4-327, 4-328, 4-329, 4-330, 4-331, 4-332, 
4-333, 4-334 
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-L- 


leases, ES-1, ES-2, ES-3, ES-5, ES-7, ES-8, ES-9, 
ES-10, ES-14, ES-17, 1-1, 1-2, 1-3, 1-4, 1-5, 1-9, 
2-1, 2-18, 2-30, 2-34, 2-40, 2-44, 2-47, 2-49, 2-50, 
2-58, 2-59, 2-60, 2-80, 3-36, 3-38, 3-69, 3-70, 
3-142, 4-1, 4-74, 4-75, 4-165, 4-167, 4-168, 
4-307, 4-338, 4-339, 4-340, 4-355, 4-357, 4-359, 
4-361, 4-363, 4-415, 4-417, 4-452, 4-453, 4-470 


Lek, ES-7, ES-8, ES-10, 2-40, 2-44, 2-50, 2-77, 3-81, 
4-202, 4-203, 4-204, 4-205, 4-238, 4-252, 4-266, 
4-279, 4-293, 4-305, 4-417, 4-468 


Lewis' woodpecker, 2-79, 3-92, 3-93, 4-224, 4-225, 
4-246, 4-259, 4-260, 4-273, 4-287, 4-299 


liners, 2-4, 2-14, 2-22, 2-27, 2-29, 2-31, 2-32, 4-336, 
4-339, 4-366 


livestock, ES-13, 2-3, 2-28, 2-38, 2-68, 2-70, 2-73, 
3-1, 3-40, 3-41, 3-43, 3-45, 3-46, 3-53, 3-73, 3-78, 
3-81, 3-89, 3-98, 3-105, 3-106, 4-4, 4-82, 4-89, 
4-100, 4-101, 4-102, 4-104, 4-105, 4-142, 4-143, 
4-308, 4-410, 4-416, 4-417, 4-449, 4-453, 4-454, 
4-455, 4-456, 4-457, 4-460, 4-461, 4-464, 4-465, 
4-466, 4-468, 4-469, 4-471, 4-473, 4-474, 4-476, 
5-9, 5-10 


Lower Green River, ES-7, ES-8, ES-10, 2-40, 2-43, 
2-44, 2-50, 2-75, 3-69, 3-70, 3-71, 3-73, 3-120, 
4-166, 4-167, 4-168, 4-171, 4-172, 4-173, 4-175, 
4-176, 4-177, 4-178, 4-179, 4-180, 4-181, 4-182, 
4-183, 4-185, 4-186, 4-187, 4-188, 4-417, 4-462, 
4-466, 4-467, 4-474 


-M- 


Mexican spotted owl, ES-6, 2-36, 2-38, 2-77, 3-79, 
3-80, 4-191, 4-200, 4-201, 4-202, 4-227, 4-237, 
4-238, 4-251, 4-252, 4-265, 4-278, 4-279, 4-292, 
4-303, 4-304 


Middle Green River, 3-84, 
migratory birds, 1-8, 2-8, 2-16, 2-79, 3-91, 3-94, 


3-96, 3-98, 4-4, 4-189, 4-229, 4-230, 4-231, 
4-232, 4-233, 4-234, 4-247, 4-248, 4-261, 4-262, 
4-275, 4-288, 4-289, 4-301, 4-304, 4-382, 4-476 


mitigation, ES-3, ES-15, ES-18, 1-3, 1-5, 1-7, 2-7, 
2-9, 2-12, 2-16, 2-30, 2-36, 2-73, 2-77, 2-81, 3-10, 
3-48, 3-49, 4-2, 4-3, 4-67, 4-72, 4-73, 4-80, 4-99, 
4-100, 4-105, 4-106, 4-108, 4-111, 4-112, 4-119, 
4-122, 4-128, 4-129, 4-133, 4-136, 4-137, 4-149, 
4-163, 4-164, 4-165, 4-167, 4-168, 4-172, 4-173, 
4-174, 4-175, 4-177, 4-178, 4-179, 4-180, 4-182, 
4-183, 4-185, 4-187, 4-188, 4-189, 4-192, 4-208, 
4-211, 4-218, 4-219, 4-244, 4-302, 4-303, 4-304, 
4-305, 4-306, 4-307, 4-308, 4-318, 4-321, 4-322, 
4-323, 4-324, 4-325, 4-326, 4-328, 4-329, 4-330, 
4-332, 4-333, 4-334, 4-335, 4-336, 4-344, 4-365, 
4-366, 4-368, 4-382, 4-405, 4-409, 4-442, 4-443, 
4-444, 4-445, 4-460 


mountain plover, ES-6, 2-38, 2-79, 3-93, 3-96, 3-97, 
4-225, 4-230, 4-232, 4-246, 4-260, 4-273, 4-274, 
4-287, 4-300 


-N- 


National Ambient Air Quality Standards (NAAQS), 
2-9, 2-16, 2-67, 3-5, 3-6, 3-7, 3-8, 3-10, 3-12, 
3-13, 3-14, 3-15, 3-16, 3-17, 3-18, 3-19, 4-6, 4-8, 
4-9, 4-11, 4-12, 4-13, 4-14, 4-15, 4-16, 4-17, 4-18, 
4-19, 4-33, 4-34, 4-38, 4-39, 4-46, 4-47, 4-48, 
4-49, 4-50, 4-51, 4-52, 4-143, 4-145, 4-419, 
4-426, 4-427, 4-428, 4-429, 4-441, 4-443, 4-444, 
4-445 


National Register of Historic Places (NRHP), 2-35, 
3-28, 3-29, 3-34, 4-69, 4-73 


Native American, ES-3, ES-13, ES-16, 1-5, 1-7, 3-1, 
3-27, 3-30, 3-32, 3-57, 4-4, 4-67, 4-73, 4-145, 5-1, 
5-7 


natural gas, ES-1, ES-5, ES-6, ES-7, ES-8, ES-9, 
ES-11, ES-13, ES-14, 1-1, 2-1, 2-9, 2-12, 2-16, 
2-18, 2-24, 2-25, 2-34, 2-40, 2-44, 2-47, 2-50, 
2-53, 2-68, 2-84, 3-10, 3-11, 3-20, 3-35, 3-57, 
3-113, 3-121, 3-134, 3-137, 4-1, 4-4, 4-10, 4-74, 
4-77, 4-78, 4-79, 4-80, 4-81, 4-106, 4-108, 4-112, 
4-115, 4-118, 4-120, 4-121, 4-122, 4-124, 4-125, 
4-127, 4-128, 4-129, 4-130, 4-132, 4-133, 4-135, 
4-136, 4-137, 4-138, 4-208, 4-305, 4-306, 4-324, 
4-325, 4-326, 4-335, 4-336, 4-341, 4-348, 4-350, 
4-352, 4-353, 4-355, 4-356, 4-358, 4-359, 4-360, 
4-361, 4-362, 4-363, 4-364, 4-365, 4-367, 4-369, 
4-370, 4-376, 4-381, 4-384, 4-385, 4-389, 4-392, 
4-396, 4-399, 4-402, 4-412, 4-443, 4-446, 4-449, 
4-450, 4-452, 4-453, 4-460, 4-462, 4-463, 4-468, 
4-470, 4-471, 4-474, 4-476 


Nine Mile Canyon, ES-3, ES-7, ES-10, ES-11, 
ES-13, ES-14, ES-15, 1-5, 2-1, 2-38, 2-40, 2-44, 
2-50, 2-53, 2-58, 2-59, 2-67, 2-68, 2-69, 2-71, 
2-73, 2-75, 2-81, 2-82, 3-27, 3-29, 3-30, 3-34, 
3-35, 3-36, 3-39, 3-41, 3-42, 3-50, 3-51, 3-52, 
3-53, 3-54, 3-55, 3-56, 3-61, 3-62, 3-69, 3-70, 
3-71, 3-78, 3-79, 3-88, 3-107, 3-109, 3-110, 
3-111, 3-112, 3-113, 3-114, 3-120, 3-121, 3-122, 
3-123, 3-124, 3-128, 3-130, 3-133, 3-136, 3-140, 
3-142, 4-1, 4-69, 4-70, 4-71, 4-72, 4-86, 4-87, 
4-88, 4-91, 4-93, 4-95, 4-96, 4-98, 4-112, 4-115, 
4-117, 4-118, 4-119, 4-120, 4-122, 4-124, 4-126, 
4-127, 4-129, 4-130, 4-132, 4-133, 4-135, 4-137, 
4-141, 4-148, 4-168, 4-169, 4-170, 4-174, 4-175, 
4-177, 4-178, 4-181, 4-182, 4-184, 4-186, 4-187, 
4-188, 4-199, 4-200, 4-201, 4-209, 4-237, 4-251, 
4-305, 4-321, 4-323, 4-324, 4-327, 4-329, 4-330, 
4-331, 4-332, 4-342, 4-344, 4-345, 4-348, 4-349, 
4-350, 4-354, 4-355, 4-356, 4-358, 4-360, 4-362, 
4-364, 4-381, 4-410, 4-416, 4-417, 4-418, 4-449, 
4-450, 4-451, 4-455, 4-456, 4-461, 4-462, 4-464, 
4-466, 4-467, 4-474, 4-475, 5-2 







Gasco Final EIS  Index 


X-54 


Nine Mile Creek, ES-13, 2-71, 2-82, 3-78, 3-114, 
3-120, 3-121, 3-122, 3-123, 3-124, 3-128, 3-130, 
3-133, 3-142, 4-119, 4-120, 4-124, 4-127, 4-130, 
4-133, 4-135, 4-137, 4-169, 4-174, 4-178, 4-181, 
4-184, 4-186, 4-209, 4-305, 4-342, 4-344, 4-345, 
4-348, 4-349, 4-350, 4-354, 4-355, 4-356, 4-358, 
4-360, 4-362, 4-364, 4-381, 4-475 


nitrate (NO3), 3-13, 3-21, 3-126 
nitrogen dioxide (see NO2), ES-17, 2-9, 3-5, 3-6, 3-7, 


3-8, 3-9, 3-19, 4-6, 5-3 
NO2 (nitrogen dioxide), ES-17, 2-9, 3-5, 3-6, 3-7, 3-8, 


3-9, 3-19, 4-6, 4-8, 4-9, 4-13, 4-14, 4-15, 4-16, 
4-17, 4-18, 4-19, 4-34, 4-40, 4-41, 4-42, 4-43, 
4-44, 4-45, 4-46, 4-47, 4-48, 4-49, 4-50, 4-51, 
4-52, 4-145, 4-420, 4-421, 4-422, 4-423, 4-424, 
4-425, 4-426, 4-427, 4-428, 4-429, 5-3 


Non-WSA Lands with Wilderness Characteristics, 
2-86, 3-142, 3-143, 4-148, 4-407, 4-408, 4-409, 
4-410, 4-477, 4-478, 5-9, 5-10 


Notice of Availability (NOA), ES-5, ES-16, ES-17, 
5-4 


NOx, see oxides of nitrogen (NOx) 
noxious weeds, ES-4, 1-6, 1-8, 1-9, 2-7, 2-14, 2-15, 


2-35, 2-70, 2-76, 2-77, 2-80, 3-106, 3-107, 4-102, 
4-166, 4-167, 4-172, 4-173, 4-175, 4-176, 4-178, 
4-179, 4-180, 4-182, 4-183, 4-185, 4-186, 4-187, 
4-191, 4-193, 4-194, 4-196, 4-198, 4-199, 4-200, 
4-212, 4-213, 4-308, 4-313, 4-352, 4-417, 4-469 


-O- 


off-highway vehicle (OHV), 2-8, 2-64, 2-70, 2-71, 
2-76, 2-77, 2-80, 3-50, 3-51, 3-53, 3-54, 3-55, 
3-78, 3-85, 3-86, 3-87, 3-90, 3-106, 3-111, 3-112, 
4-112, 4-115, 4-116, 4-117, 4-121, 4-122, 4-123, 
4-125, 4-128, 4-131, 4-133, 4-134, 4-136, 4-138, 
4-154, 4-190, 4-194, 4-199, 4-263, 4-264, 4-314, 
4-323, 4-416, 4-417, 4-454, 4-455, 4-460, 4-461, 
4-462, 4-464, 4-465, 4-466, 4-467, 4-469, 4-471 


oil shale, 2-68, 3-37, 3-38, 4-73, 4-75, 4-76, 4-77, 
4-78, 4-79, 4-80, 4-81, 4-411, 4-415, 4-452, 
4-454, 4-456, 4-460, 4-465, 4-475 


oxides of nitrogen (NOx), 2-9, 2-12, 2-13, 2-16, 3-8, 
3-14, 3-20, 4-6, 4-7, 4-8, 4-12, 4-13, 4-15, 4-16, 
4-17, 4-18, 4-19, 4-67, 4-418, 4-440, 4-442, 4-446 


ozone, ES-17, 2-12, 2-16, 3-5, 3-6, 3-7, 3-8, 3-11, 
3-12, 3-13, 3-14, 3-15, 3-16, 3-17, 3-19, 4-20, 
4-21, 4-440, 4-441, 4-442, 4-443, 4-444, 4-445, 
5-3 


-P- 


paleontological resources, ES-6, 1-9, 2-7, 2-15, 2-35, 
2-65, 2-70, 3-46, 3-47, 3-48, 3-49, 3-50, 4-2, 
4-105, 4-106, 4-107, 4-108, 4-109, 4-110, 4-111, 
4-112, 4-143, 4-460, 4-461 


Pariette Bench, 2-19, 3-41, 3-114, 4-88 
Pariette cactus, ES-11, 2-54, 2-74, 2-76, 3-69, 3-72, 


3-74, 3-75, 3-76, 4-165, 4-166, 4-173, 4-176, 
4-180, 4-183, 4-185, 4-190, 4-193, 4-194, 4-195, 
4-235, 4-236, 4-249, 4-250, 4-263, 4-277, 4-290 


Pariette Draw, 2-82, 3-54, 3-56, 3-69, 3-75, 3-76, 
3-107, 3-114, 3-120, 3-121, 3-122, 3-123, 3-124, 
3-128, 3-129, 3-130, 3-132, 3-133, 4-166, 4-173, 
4-179, 4-186, 4-193, 4-208, 4-209, 4-344, 4-345, 
4-346, 4-347, 4-348, 4-349, 4-350, 4-351, 4-354, 
4-355, 4-356, 4-358, 4-360, 4-362, 4-364, 4-368, 
4-381, 4-475 


Pariette wetlands, 2-72, 2-74, 3-51, 3-53, 3-54, 3-56, 
3-69, 3-78, 3-96, 3-97, 3-106, 3-142, 4-115, 
4-122, 4-125, 4-129, 4-131, 4-134, 4-136, 4-165, 
4-166, 4-173, 4-176, 4-179, 4-183, 4-185, 4-186, 
4-188, 4-417, 4-466, 4-467 


particulate matter (PM10 and PM2.5), 2-67, 3-5, 3-6, 
3-7, 3-9, 3-13, 3-14, 3-16, 3-17, 3-18, 3-19, 3-20, 
3-22, 4-6, 4-7, 4-8, 4-9, 4-12, 4-14, 4-15, 4-16, 
4-17, 4-18, 4-19, 4-33, 4-34, 4-40, 4-41, 4-42, 
4-43, 4-44, 4-45, 4-46, 4-47, 4-48, 4-49, 4-50, 
4-51, 4-52, 4-67, 4-321, 4-418, 4-420, 4-421, 
4-422, 4-423, 4-424, 4-425, 4-426, 4-427, 4-428, 
4-429, 4-445 


peregrine falcon, 2-36, 3-94, 3-95, 3-96, 4-227 
pinyon-juniper, 2-74, 3-68, 3-74, 3-76, 3-77, 3-85, 


3-86, 3-89, 3-91, 3-92, 3-93, 3-99, 3-101, 3-102, 
3-108, 3-138, 3-140, 4-153, 4-157, 4-158, 4-159, 
4-160, 4-162, 4-224, 4-308, 4-309, 4-320, 4-321, 
4-386, 4-387, 4-405, 4-465 


plugged, ES-6, 2-10, 2-18, 2-24, 2-32, 4-413, 4-463 
Potential Fossil Yield Classification (PFYC), 2-35, 


2-70, 3-47, 3-48, 3-50, 4-106, 4-107, 4-108, 
4-109, 4-110, 4-111 


power line, 3-53, 3-94, 4-466, 4-469, 4-470, 4-471, 
4-472, 4-473 


Prevention of Significant Deterioration (PSD), 2-67, 
3-8, 3-9, 3-11, 4-6, 4-11, 4-13, 4-14, 4-15, 4-16, 
4-17, 4-18, 4-19, 4-33, 4-34, 4-36, 4-38, 4-39, 
4-40, 4-41, 4-42, 4-43, 4-44, 4-45, 4-46, 4-47, 
4-48, 4-49, 4-50, 4-51, 4-53, 4-321, 4-419, 4-420, 
4-421, 4-422, 4-423, 4-424, 4-425, 4-426, 4-427, 
4-428, 4-429, 4-434 
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Proposed Action, ES-1, ES-2, ES-3, ES-5, ES-6, 
ES-7, ES-8, ES-9, ES-10, ES-11, ES-12, ES-13, 
ES-14, ES-15, ES-17, ES-18, 1-1, 1-2, 1-3, 1-4, 
1-5, 1-9, 2-1, 2-18, 2-20, 2-26, 2-32, 2-34, 2-40, 
2-41, 2-42, 2-43, 2-45, 2-46, 2-47, 2-48, 2-49, 
2-50, 2-51, 2-52, 2-53, 2-54, 2-55, 2-56, 2-57, 
2-58, 2-59, 2-67, 2-68, 2-69, 2-70, 2-71, 2-72, 
2-73, 2-74, 2-76, 2-77, 2-78, 2-79, 2-80, 2-84, 
2-86, 3-10, 3-15, 3-27, 3-29, 3-48, 3-49, 3-72, 
3-82, 3-84, 3-110, 3-132, 4-1, 4-7, 4-8, 4-9, 4-10, 
4-11, 4-12, 4-14, 4-15, 4-20, 4-21, 4-23, 4-29, 
4-30, 4-32, 4-33, 4-34, 4-35, 4-36, 4-40, 4-46, 
4-52, 4-53, 4-57, 4-61, 4-67, 4-68, 4-69, 4-70, 
4-71, 4-72, 4-74, 4-75, 4-76, 4-77, 4-78, 4-79, 
4-80, 4-81, 4-82, 4-83, 4-84, 4-86, 4-88, 4-89, 
4-90, 4-91, 4-92, 4-93, 4-94, 4-95, 4-96, 4-97, 
4-98, 4-100, 4-101, 4-102, 4-103, 4-105, 4-106, 
4-107, 4-108, 4-110, 4-112, 4-115, 4-116, 4-117, 
4-118, 4-120, 4-121, 4-122, 4-123, 4-124, 4-125, 
4-126, 4-129, 4-131, 4-134, 4-138, 4-139, 4-140, 
4-141, 4-142, 4-143, 4-145, 4-146, 4-147, 4-148, 
4-149, 4-150, 4-151, 4-152, 4-153, 4-154, 4-155, 
4-156, 4-157, 4-158, 4-159, 4-160, 4-161, 4-162, 
4-164, 4-165, 4-166, 4-167, 4-168, 4-169, 4-170, 
4-171, 4-172, 4-175, 4-178, 4-179, 4-182, 4-184, 
4-185, 4-187, 4-189, 4-190, 4-191, 4-192, 4-193, 
4-194, 4-195, 4-196, 4-197, 4-198, 4-199, 4-200, 
4-201, 4-202, 4-203, 4-204, 4-205, 4-206, 4-207, 
4-208, 4-209, 4-210, 4-211, 4-212, 4-213, 4-214, 
4-215, 4-216, 4-217, 4-218, 4-219, 4-220, 4-221, 
4-222, 4-223, 4-224, 4-225, 4-226, 4-227, 4-228, 
4-229, 4-230, 4-231, 4-232, 4-234, 4-235, 4-236, 
4-237, 4-238, 4-239, 4-240, 4-241, 4-242, 4-243, 
4-244, 4-245, 4-246, 4-247, 4-248, 4-249, 4-250, 
4-251, 4-252, 4-253, 4-254, 4-255, 4-256, 4-257, 
4-258, 4-259, 4-260, 4-262, 4-263, 4-264, 4-265, 
4-266, 4-267, 4-268, 4-269, 4-270, 4-271, 4-272, 
4-273, 4-274, 4-275, 4-276, 4-277, 4-278, 4-279, 
4-280, 4-281, 4-282, 4-283, 4-284, 4-285, 4-286, 
4-287, 4-288, 4-289, 4-290, 4-291, 4-292, 4-293, 
4-294, 4-295, 4-296, 4-297, 4-298, 4-299, 4-300, 
4-301, 4-308, 4-309, 4-312, 4-313, 4-314, 4-315, 
4-316, 4-317, 4-318, 4-321, 4-322, 4-323, 4-324, 
4-327, 4-328, 4-329, 4-330, 4-331, 4-332, 4-333, 
4-334, 4-336, 4-337, 4-338, 4-339, 4-341, 4-342, 
4-343, 4-344, 4-345, 4-346, 4-347, 4-348, 4-349, 
4-350, 4-351, 4-352, 4-353, 4-354, 4-355, 4-357, 
4-358, 4-359, 4-360, 4-361, 4-362, 4-363, 4-368, 
4-369, 4-370, 4-371, 4-372, 4-374, 4-375, 4-376, 
4-377, 4-378, 4-379, 4-380, 4-381, 4-382, 4-384, 
4-385, 4-386, 4-387, 4-388, 4-391, 4-394, 4-395, 
4-396, 4-397, 4-398, 4-401, 4-404, 4-407, 4-408, 
4-410, 4-412, 4-414, 4-415, 4-418, 4-420, 4-430, 
4-435, 4-439, 4-440, 4-441, 4-448, 4-449, 4-450, 
4-451, 4-453, 4-454, 4-455, 4-457, 4-458, 4-460, 


4-461, 4-462, 4-463, 4-464, 4-465, 4-466, 4-467, 
4-468, 4-470, 4-471, 4-474, 4-475, 4-476, 5-5 


pumper, 4-30, 4-112, 4-116 


-R- 


raptors, ES-7, ES-8, ES-10, 2-36, 2-37, 2-40, 2-43, 
2-44, 2-50, 2-75, 3-70, 3-94, 3-95, 4-167, 4-168, 
4-174, 4-177, 4-180, 4-181, 4-184, 4-186, 4-187, 
4-219, 4-220, 4-227, 4-228, 4-244, 4-247, 4-261, 
4-274, 4-288, 4-300, 4-301, 4-303, 4-307, 4-417, 
4-462, 4-468, 4-476 


razorback sucker, 2-78, 3-82, 3-84, 3-142, 4-167, 
4-172, 4-206, 4-207, 4-210, 4-211 


reasonably foreseeable development (RFD), 3-15, 
4-468 


reclamation, ES-6, ES-13, 2-1, 2-2, 2-4, 2-13, 2-14, 
2-22, 2-27, 2-31, 2-32, 2-33, 2-35, 2-38, 2-42, 
2-43, 2-46, 2-47, 2-49, 2-52, 2-53, 2-56, 2-57, 
2-64, 2-65, 2-69, 2-74, 3-60, 3-65, 3-66, 3-67, 
3-68, 3-75, 3-76, 3-131, 4-4, 4-96, 4-100, 4-105, 
4-117, 4-137, 4-138, 4-147, 4-150, 4-152, 4-154, 
4-155, 4-157, 4-158, 4-159, 4-160, 4-161, 4-162, 
4-163, 4-212, 4-213, 4-215, 4-308, 4-318, 4-319, 
4-321, 4-335, 4-336, 4-343, 4-367, 4-369, 4-407, 
4-408, 4-409, 4-410, 4-412, 4-413, 4-462, 4-470 


Record of Decision (ROD), ES-1, ES-2, ES-15, 
ES-17, ES-18, 1-2, 1-4, 2-12, 3-37, 3-38, 3-71, 
3-143, 4-3, 4-9, 4-14, 4-208, 4-209, 4-349, 4-407, 
4-411, 4-414, 4-444, 4-445, 4-455, 4-467, 4-477, 
4-478 


recreation, ES-4, ES-7, ES-13, 1-6, 1-7, 2-41, 2-58, 
2-70, 2-71, 2-72, 2-73, 2-86, 3-1, 3-40, 3-41, 3-50, 
3-51, 3-52, 3-53, 3-54, 3-55, 3-56, 3-57, 3-61, 
3-62, 3-70, 3-78, 3-122, 3-124, 3-142, 3-143, 
4-36, 4-57, 4-58, 4-59, 4-60, 4-82, 4-89, 4-112, 
4-115, 4-116, 4-117, 4-118, 4-119, 4-121, 4-122, 
4-123, 4-124, 4-125, 4-126, 4-127, 4-128, 4-129, 
4-130, 4-131, 4-132, 4-133, 4-134, 4-135, 4-136, 
4-138, 4-140, 4-141, 4-142, 4-143, 4-148, 4-169, 
4-171, 4-172, 4-174, 4-177, 4-178, 4-181, 4-182, 
4-184, 4-186, 4-321, 4-407, 4-408, 4-409, 4-410, 
4-416, 4-430, 4-431, 4-432, 4-449, 4-450, 4-453, 
4-454, 4-456, 4-460, 4-461, 4-462, 4-463, 4-465, 
4-466, 4-469, 4-477, 4-478, 5-2, 5-5, 5-9, 5-10 


rehabilitation, 2-14, 3-65, 3-143, 4-150, 4-151, 4-152, 
4-153, 4-157, 4-158, 4-159, 4-160, 4-162, 4-164, 
4-308, 4-320, 4-417 


reserve pit, 2-4, 2-6, 2-8, 2-10, 2-20, 2-22, 2-23, 
2-25, 2-27, 2-30, 2-31, 2-42, 2-46, 2-52, 2-57, 
3-89, 4-306, 4-336, 4-338, 4-339, 4-340, 4-366, 
4-368 
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resource management plan (RMP), ES-1, ES-2, ES-7, 
ES-8, ES-10, ES-18, 1-2, 1-3, 1-4, 2-12, 2-40, 
2-43, 2-44, 2-50, 2-59, 2-80, 3-28, 3-30, 3-35, 
3-37, 3-38, 3-55, 3-69, 3-70, 3-71, 3-109, 3-134, 
3-142, 3-143, 4-13, 4-68, 4-73, 4-80, 4-99, 4-105, 
4-163, 4-164, 4-165, 4-166, 4-167, 4-168, 4-169, 
4-170, 4-171, 4-175, 4-178, 4-182, 4-184, 4-187, 
4-219, 4-220, 4-227, 4-303, 4-305, 4-306, 4-319, 
4-336, 4-338, 4-367, 4-405, 4-406, 4-407, 4-411, 
4-416, 4-417, 4-418, 4-470, 4-478 


right-of-way (ROW), ES-18, 1-2, 1-3, 1-7, 1-9, 1-12, 
2-4, 2-5, 2-7, 2-20, 2-59, 3-40, 4-68, 4-82, 4-165, 
4-167, 4-168, 4-449 


riparian, ES-11, ES-13, 2-4, 2-53, 2-74, 2-75, 2-77, 
2-78, 2-82, 2-84, 3-1, 3-43, 3-56, 3-69, 3-70, 3-78, 
3-80, 3-81, 3-88, 3-89, 3-90, 3-91, 3-92, 3-93, 
3-95, 3-96, 3-97, 3-100, 3-105, 3-107, 3-110, 
3-121, 3-130, 3-133, 3-136, 3-142, 4-5, 4-122, 
4-129, 4-165, 4-166, 4-167, 4-172, 4-173, 4-175, 
4-176, 4-178, 4-179, 4-180, 4-182, 4-183, 4-185, 
4-186, 4-187, 4-188, 4-199, 4-200, 4-205, 4-206, 
4-221, 4-224, 4-237, 4-239, 4-244, 4-251, 4-253, 
4-258, 4-265, 4-266, 4-267, 4-271, 4-278, 4-280, 
4-285, 4-291, 4-293, 4-298, 4-303, 4-305, 4-310, 
4-311, 4-312, 4-315, 4-316, 4-317, 4-318, 4-319, 
4-336, 4-352, 4-353, 4-356, 4-359, 4-361, 4-363, 
4-365, 4-366, 4-367, 4-368, 4-381, 4-391, 4-394, 
4-397, 4-404, 4-416, 4-417, 4-461, 4-466, 4-468, 
4-472, 4-473, 4-474, 4-475, 4-476, 5-9, 5-10 


roadless, 3-53, 3-108, 4-122, 4-307, 4-406, 4-410 
roundtail chub, 2-79, 3-93, 3-94, 3-142, 4-226, 4-247, 


4-260, 4-274, 4-287, 4-300 
royalties, 1-1, 2-59, 3-60, 3-61, 4-138, 4-143, 4-146, 


4-148, 4-411 
runoff, 1-6, 2-6, 2-13, 2-28, 3-66, 3-67, 3-84, 3-131, 


3-132, 4-153, 4-155, 4-157, 4-159, 4-161, 4-162, 
4-163, 4-343, 4-346, 4-347, 4-353, 4-356, 4-363, 
4-365, 4-366, 4-447, 4-472, 4-474, 4-475 


-S- 


sagebrush, 2-37, 2-74, 3-68, 3-73, 3-80, 3-85, 3-86, 
3-88, 3-89, 3-90, 3-91, 3-92, 3-99, 3-100, 3-101, 
3-102, 3-103, 3-104, 3-108, 3-111, 3-138, 3-139, 
3-140, 3-141, 4-153, 4-157, 4-158, 4-159, 4-160, 
4-162, 4-202, 4-204, 4-305, 4-308, 4-309, 4-310, 
4-312, 4-314, 4-315, 4-316, 4-317, 4-318, 4-321, 
4-386, 4-387, 4-417, 4-465 


sage-grouse (also see greater sage-grouse), ES-6, 
ES-7, ES-8, ES-10, 2-34, 2-37, 2-40, 2-43, 2-44, 
2-50, 3-80, 3-81, 3-141, 4-120, 4-202, 4-203, 
4-204, 4-238, 4-252, 4-266, 4-279, 4-292, 4-305, 
4-476 


Sand Wash, ES-11, 2-19, 2-53, 2-69, 2-71, 2-73, 
2-81, 3-41, 3-42, 3-51, 3-54, 3-55, 3-56, 3-62, 
3-73, 3-75, 3-76, 3-77, 3-107, 3-110, 3-112, 
3-121, 3-133, 4-86, 4-87, 4-88, 4-91, 4-93, 4-95, 
4-98, 4-115, 4-117, 4-119, 4-127, 4-128, 4-130, 
4-133, 4-136, 4-141, 4-142, 4-145, 4-321, 4-323, 
4-325, 4-327, 4-329, 4-331, 4-332, 4-333, 4-334, 
4-351, 4-354, 4-454, 4-456 


sediment, 2-6, 2-74, 2-82, 3-66, 3-132, 4-152, 4-153, 
4-155, 4-156, 4-157, 4-158, 4-159, 4-160, 4-161, 
4-162, 4-163, 4-164, 4-196, 4-210, 4-211, 4-226, 
4-240, 4-254, 4-267, 4-281, 4-294, 4-342, 4-343, 
4-344, 4-345, 4-346, 4-347, 4-348, 4-353, 4-355, 
4-356, 4-357, 4-360, 4-361, 4-363, 4-364, 4-365, 
4-366, 4-368, 4-473, 4-474, 4-475 


seismic, ES-6, 1-1, 2-5, 2-18, 3-89, 4-68 
selenium, 2-82, 2-84, 3-124, 3-125, 3-128, 3-129, 


3-130, 3-131, 3-132, 4-210, 4-211, 4-226, 4-336, 
4-346, 4-347, 4-348, 4-355, 4-358, 4-360, 4-362, 
4-364, 4-381, 4-472, 4-475 


sensitive plant species, 2-36, 3-84, 3-85, 4-214, 
4-241, 4-255, 4-269, 4-282, 4-295, 4-302 


sensitive species, 2-4, 3-72, 3-80, 3-84, 3-85, 3-86, 
3-87, 3-88, 3-89, 3-92, 3-93, 3-94, 4-189, 4-190, 
4-191, 4-211, 4-226, 4-231, 4-234, 4-240, 4-248, 
4-254, 4-262, 4-268, 4-275, 4-281, 4-289, 4-294, 
4-301, 4-304 


short-eared owl, 2-36, 2-79, 3-92, 4-223, 4-224, 
4-227, 4-228, 4-245, 4-259, 4-272, 4-273, 4-286, 
4-299, 4-303 


shrubby reed-mustard, 2-35, 2-75, 2-76, 3-73, 3-74, 
3-140, 4-169, 4-170, 4-175, 4-178, 4-181, 4-184, 
4-187, 4-192, 4-193, 4-235, 4-249, 4-263, 4-276, 
4-289, 4-290, 4-302 


slope, 2-6, 2-11, 2-20, 3-28, 3-49, 3-65, 3-66, 3-79, 
3-101, 3-102, 3-106, 3-109, 3-114, 4-150, 4-153, 
4-163, 4-305, 4-366, 4-367 


socioeconomics, ES-4, ES-13, 1-6, 1-7, 2-72, 2-73, 
3-1, 3-57, 4-4, 4-138, 4-142, 4-143, 4-146, 4-148, 
4-463, 5-9, 5-10 


soils, ES-4, ES-13, 1-6, 1-7, 1-10, 2-3, 2-4, 2-5, 2-6, 
2-7, 2-8, 2-13, 2-14, 2-16, 2-20, 2-22, 2-28, 2-29, 
2-31, 2-32, 2-34, 2-39, 2-64, 2-65, 2-74, 2-78, 
2-82, 2-84, 3-1, 3-20, 3-43, 3-47, 3-49, 3-64, 3-65, 
3-66, 3-67, 3-68, 3-69, 3-73, 3-74, 3-75, 3-76, 
3-77, 3-85, 3-86, 3-87, 3-98, 3-100, 3-101, 3-103, 
3-104, 3-105, 3-106, 3-107, 3-111, 3-112, 3-114, 
3-128, 3-131, 3-132, 4-2, 4-3, 4-5, 4-68, 4-72, 
4-89, 4-99, 4-142, 4-143, 4-150, 4-151, 4-152, 
4-153, 4-154, 4-155, 4-156, 4-157, 4-158, 4-159, 
4-160, 4-161, 4-162, 4-163, 4-164, 4-165, 4-166, 
4-167, 4-172, 4-173, 4-175, 4-176, 4-178, 4-179, 
4-180, 4-182, 4-183, 4-185, 4-186, 4-187, 4-190, 
4-191, 4-196, 4-198, 4-207, 4-210, 4-212, 4-213, 
4-239, 4-240, 4-253, 4-254, 4-267, 4-280, 4-281, 
4-293, 4-294, 4-307, 4-308, 4-312, 4-318, 4-319, 
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4-320, 4-339, 4-343, 4-344, 4-346, 4-347, 4-353, 
4-355, 4-356, 4-358, 4-359, 4-360, 4-361, 4-362, 
4-363, 4-364, 4-365, 4-366, 4-367, 4-368, 4-416, 
4-447, 4-449, 4-462, 4-464, 4-465, 4-466, 4-469, 
4-471, 4-472, 4-473, 4-474, 4-475, 5-9, 5-10 


spacing patterns, ES-7, ES-8, ES-10, ES-11, 2-9, 
2-34, 2-40, 2-44, 2-50, 2-54, 2-62, 2-64, 2-65, 
2-73, 4-9, 4-148, 4-149, 4-330, 4-378, 4-452, 
4-470 


special designations, ES-4, 1-6, 1-7, 2-58, 2-59, 2-74, 
3-61, 3-69, 4-5, 4-142, 4-144, 4-164, 4-187, 
4-417, 4-462, 4-466, 5-9, 5-10 


special status species, ES-6, ES-13, 1-7, 2-35, 2-58, 
2-59, 2-65, 2-76, 2-84, 2-86, 3-1, 3-43, 3-69, 3-70, 
3-72, 3-85, 3-86, 3-87, 3-94, 3-133, 3-141, 3-142, 
4-4, 4-5, 4-142, 4-144, 4-165, 4-166, 4-167, 
4-168, 4-169, 4-170, 4-172, 4-173, 4-174, 4-175, 
4-176, 4-177, 4-178, 4-180, 4-181, 4-182, 4-183, 
4-184, 4-186, 4-187, 4-188, 4-189, 4-190, 4-191, 
4-193, 4-196, 4-198, 4-199, 4-200, 4-210, 4-212, 
4-214, 4-226, 4-247, 4-261, 4-274, 4-288, 4-300, 
4-302, 4-307, 4-341, 4-346, 4-381, 4-382, 4-417, 
4-466, 4-467, 4-468, 5-9, 5-10 


spotted bat, 2-78, 3-89, 4-217, 4-218, 4-242, 4-243, 
4-256, 4-257, 4-270, 4-284, 4-296, 4-297 


State of Utah, ES-1, ES-9, ES-14, ES-15, 1-1, 1-4, 
1-8, 2-1, 2-9, 2-24, 2-47, 2-67, 3-10, 3-54, 3-57, 
3-58, 3-59, 3-60, 3-61, 3-62, 3-63, 3-64, 3-72, 
3-82, 3-83, 3-84, 3-85, 3-86, 3-87, 3-88, 3-89, 
3-90, 3-92, 3-98, 3-122, 3-128, 4-1, 4-13, 4-21, 
4-22, 4-39, 4-82, 4-99, 4-189, 4-190, 4-211, 
4-214, 4-226, 4-240, 4-241, 4-254, 4-255, 4-268, 
4-269, 4-281, 4-282, 4-294, 4-295, 4-323, 4-327, 
4-328, 4-330, 4-332, 5-1, 5-6 


sterile yucca, 2-78, 3-85, 4-213, 4-214, 4-241, 4-255, 
4-268, 4-282, 4-295 


stormwater, 1-10, 3-132, 4-344, 4-346, 4-366 
strutting grounds, 2-37, 2-43, 4-202 
sulfur dioxide, 3-5, 3-6, 3-9, 3-19, 3-20, 3-21, 4-6, 


4-7, 4-8, 4-11, 4-12, 4-40, 4-41, 4-42, 4-43, 4-44, 
4-45, 4-46, 4-47, 4-48, 4-49, 4-50, 4-51, 4-52, 
4-67, 4-420, 4-421, 4-422, 4-423, 4-424, 4-425, 
4-426, 4-427, 4-428, 4-429 


surface disturbance, ES-3, ES-7, ES-8, ES-11, ES-12, 
ES-18, 1-2, 1-5, 2-7, 2-18, 2-19, 2-32, 2-34, 2-35, 
2-38, 2-40, 2-41, 2-43, 2-44, 2-45, 2-48, 2-51, 
2-53, 2-54, 2-56, 2-57, 2-58, 2-59, 2-64, 2-65, 
2-67, 2-68, 2-70, 2-72, 2-74, 2-79, 2-80, 2-81, 
2-82, 2-86, 3-47, 3-65, 3-74, 3-75, 3-78, 3-107, 
3-108, 3-132, 4-1, 4-68, 4-70, 4-71, 4-72, 4-74, 
4-75, 4-81, 4-82, 4-90, 4-92, 4-94, 4-96, 4-97, 
4-100, 4-101, 4-106, 4-108, 4-109, 4-110, 4-111, 
4-112, 4-115, 4-117, 4-118, 4-122, 4-124, 4-126, 
4-127, 4-129, 4-130, 4-132, 4-134, 4-135, 4-137, 
4-141, 4-147, 4-149, 4-150, 4-152, 4-153, 4-154, 
4-156, 4-157, 4-158, 4-159, 4-160, 4-162, 4-164, 


4-165, 4-166, 4-167, 4-169, 4-179, 4-180, 4-181, 
4-190, 4-193, 4-194, 4-195, 4-196, 4-197, 4-199, 
4-201, 4-203, 4-205, 4-212, 4-213, 4-214, 4-215, 
4-216, 4-217, 4-218, 4-219, 4-220, 4-221, 4-222, 
4-223, 4-224, 4-225, 4-227, 4-228, 4-229, 4-230, 
4-235, 4-236, 4-238, 4-244, 4-245, 4-246, 4-247, 
4-250, 4-252, 4-258, 4-259, 4-260, 4-261, 4-263, 
4-264, 4-266, 4-271, 4-272, 4-273, 4-274, 4-275, 
4-277, 4-279, 4-285, 4-286, 4-287, 4-288, 4-291, 
4-292, 4-298, 4-300, 4-301, 4-302, 4-304, 4-305, 
4-308, 4-313, 4-315, 4-316, 4-317, 4-318, 4-319, 
4-320, 4-321, 4-322, 4-323, 4-324, 4-325, 4-326, 
4-327, 4-328, 4-329, 4-330, 4-331, 4-332, 4-333, 
4-335, 4-336, 4-343, 4-346, 4-347, 4-352, 4-356, 
4-359, 4-361, 4-363, 4-365, 4-367, 4-368, 4-369, 
4-370, 4-376, 4-378, 4-379, 4-380, 4-389, 4-390, 
4-392, 4-393, 4-394, 4-399, 4-400, 4-402, 4-403, 
4-404, 4-406, 4-407, 4-408, 4-409, 4-410, 4-412, 
4-413, 4-414, 4-415, 4-416, 4-449, 4-450, 4-451, 
4-452, 4-454, 4-456, 4-457, 4-460, 4-461, 4-462, 
4-464, 4-465, 4-466, 4-467, 4-468, 4-469, 4-470, 
4-471, 4-472, 4-473, 4-474, 4-475, 4-476, 4-477, 
4-478 


surface water, 1-8, 1-11, 2-6, 2-11, 2-28, 2-29, 2-30, 
2-82, 3-21, 3-65, 3-119, 3-120, 3-122, 3-123, 
3-130, 3-131, 3-132, 4-152, 4-306, 4-336, 4-341, 
4-342, 4-346, 4-347, 4-348, 4-352, 4-353, 4-355, 
4-356, 4-357, 4-358, 4-359, 4-360, 4-361, 4-362, 
4-363, 4-364, 4-365, 4-366, 4-367, 4-368, 4-381, 
4-382, 4-472, 4-473, 4-475, 5-10 


-T- 


tar sand, 2-68, 3-35, 3-36, 3-37, 3-38, 4-73, 4-75, 
4-77, 4-78, 4-79, 4-80, 4-81, 4-415, 4-452, 4-454, 
4-456, 4-460, 4-465, 4-475 


taxes, 3-60, 3-61, 4-138, 4-139, 4-411 
threatened, endangered, and sensitive species, ES-4, 


ES-13, ES-17, 1-6, 1-7, 1-8, 2-4, 2-5, 2-15, 2-35, 
2-36, 2-58, 2-59, 2-60, 2-78, 2-79, 3-1, 3-43, 3-69, 
3-70, 3-71, 3-72, 3-73, 3-74, 3-76, 3-77, 3-78, 
3-79, 3-80, 3-82, 3-83, 3-84, 3-85, 3-86, 3-87, 
3-88, 3-89, 3-91, 3-92, 3-93, 3-94, 3-95, 4-3, 4-5, 
4-165, 4-167, 4-172, 4-189, 4-190, 4-191, 4-194, 
4-206, 4-207, 4-208, 4-209, 4-210, 4-211, 4-226, 
4-231, 4-234, 4-239, 4-240, 4-248, 4-253, 4-254, 
4-262, 4-267, 4-268, 4-275, 4-276, 4-280, 4-281, 
4-289, 4-293, 4-294, 4-301, 4-302, 4-304, 4-305, 
4-306, 4-307, 4-349, 4-417, 4-468, 5-1, 5-8, 5-9 


timing, 2-36, 3-43, 3-139, 4-100, 4-189, 4-202, 
4-217, 4-227, 4-369, 4-376, 4-378, 4-379, 4-467 


total maximum daily load (TMDL), 3-130, 3-131, 
3-132, 4-346, 4-368 
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transportation, ES-4, ES-13, 1-6, 1-7, 1-10, 1-12, 2-8, 
2-19, 2-22, 2-25, 2-68, 2-73, 3-1, 3-4, 3-34, 3-40, 
3-41, 3-42, 3-51, 3-57, 3-60, 4-70, 4-71, 4-72, 
4-81, 4-82, 4-83, 4-86, 4-87, 4-89, 4-90, 4-92, 
4-94, 4-96, 4-97, 4-98, 4-99, 4-106, 4-115, 4-117, 
4-137, 4-139, 4-141, 4-142, 4-143, 4-145, 4-231, 
4-304, 4-369, 4-410, 4-416, 4-446, 4-448, 4-453, 
4-454, 4-456, 5-10 


-U- 


U.S. Fish and Wildlife Service (USFWS), ES-17, 
1-8, 2-15, 2-16, 2-36, 2-37, 2-38, 2-54, 3-69, 3-72, 
3-73, 3-74, 3-75, 3-76, 3-77, 3-78, 3-79, 3-80, 
3-81, 3-82, 3-83, 3-84, 3-91, 3-93, 3-98, 3-133, 
3-141, 4-36, 4-166, 4-189, 4-191, 4-192, 4-193, 
4-194, 4-195, 4-197, 4-198, 4-199, 4-200, 4-201, 
4-210, 4-211, 4-302, 4-304, 4-306, 4-382, 4-417, 
4-419, 4-468, 5-1, 5-3, 5-6, 5-8 


Uinta Basin, ES-3, ES-12, ES-13, 1-5, 1-8, 1-9, 2-35, 
2-61, 2-62, 2-68, 2-72, 2-73, 2-74, 2-75, 2-77, 
2-82, 3-1, 3-2, 3-4, 3-8, 3-9, 3-13, 3-14, 3-15, 
3-16, 3-17, 3-18, 3-19, 3-30, 3-31, 3-32, 3-33, 
3-34, 3-35, 3-36, 3-37, 3-38, 3-40, 3-46, 3-51, 
3-56, 3-57, 3-58, 3-64, 3-69, 3-70, 3-71, 3-73, 
3-74, 3-75, 3-76, 3-77, 3-78, 3-86, 3-92, 3-93, 
3-97, 3-101, 3-107, 3-114, 3-115, 3-118, 3-119, 
3-120, 3-122, 3-128, 3-131, 3-139, 4-12, 4-20, 
4-21, 4-30, 4-74, 4-76, 4-108, 4-139, 4-140, 
4-141, 4-145, 4-149, 4-156, 4-165, 4-166, 4-167, 
4-168, 4-169, 4-170, 4-173, 4-174, 4-176, 4-177, 
4-178, 4-179, 4-180, 4-181, 4-183, 4-184, 4-186, 
4-187, 4-193, 4-194, 4-195, 4-196, 4-197, 4-198, 
4-203, 4-207, 4-236, 4-250, 4-264, 4-277, 4-278, 
4-290, 4-291, 4-302, 4-319, 4-337, 4-354, 4-357, 
4-359, 4-382, 4-417, 4-440, 4-441, 4-442, 4-443, 
4-444, 4-445, 4-447, 4-448, 4-449, 4-453, 4-460, 
4-472, 5-2 


Uinta Basin hookless cactus, 3-69, 3-74, 3-76, 4-165, 
4-166, 4-167, 4-168, 4-169, 4-173, 4-174, 4-176, 
4-177, 4-178, 4-179, 4-180, 4-181, 4-183, 4-184, 
4-186, 4-187, 4-193, 4-195, 4-196, 4-197, 4-236, 
4-250, 4-264, 4-277, 4-290 


Uinta Formation, 3-36, 3-38, 3-39, 3-50, 3-75, 3-118, 
3-131, 4-106, 4-107 


Uinta greenthread, 2-78, 4-214, 4-215, 4-241, 4-255, 
4-268, 4-269, 4-282, 4-283, 4-295 


Uinta-Animas aquifer, 3-115, 3-118, 3-119 
Uintah County, ES-1, ES-13, ES-15, 1-1, 1-4, 1-9, 


1-12, 2-17, 3-6, 3-13, 3-14, 3-37, 3-39, 3-40, 3-46, 
3-50, 3-54, 3-57, 3-58, 3-59, 3-60, 3-61, 3-63, 
3-64, 3-72, 3-73, 3-74, 3-75, 3-78, 3-84, 3-85, 
3-107, 4-89, 4-99, 4-138, 4-139, 4-140, 4-146, 
4-147, 4-411, 5-1, 5-2, 5-3, 5-6 


United States Geological Survey (USGS), 3-36, 3-50, 
3-88, 3-89, 3-91, 3-92, 3-93, 3-99, 3-107, 3-115, 


3-118, 3-119, 3-122, 3-131, 3-132, 4-153, 4-338, 
4-347, 5-6 


Untermann daisy, 2-35, 2-75, 2-78, 3-85, 4-169, 
4-170, 4-175, 4-178, 4-181, 4-184, 4-187, 4-211, 
4-212, 4-213, 4-240, 4-254, 4-268, 4-281, 4-282, 
4-294 


upland, 2-84, 3-31, 3-43, 3-104, 3-118, 3-131, 3-133, 
3-136, 3-141, 4-167, 4-172, 4-173, 4-175, 4-176, 
4-178, 4-180, 4-182, 4-183, 4-185, 4-186, 4-187, 
4-353, 4-361, 4-380, 4-381, 4-382, 4-391, 4-394, 
4-397, 4-401, 4-404, 4-450, 4-473, 4-476 


Utah Division of Water Resources (UDWaR), 3-93, 
3-114, 3-115, 3-118, 3-119, 4-336, 4-337, 4-472 


Utah Division of Wildlife Resources (UDWR), 1-11, 
2-36, 2-37, 2-83, 2-85, 2-86, 3-73, 3-76, 3-78, 
3-79, 3-80, 3-81, 3-82, 3-83, 3-84, 3-87, 3-88, 
3-89, 3-90, 3-91, 3-92, 3-93, 3-94, 3-95, 3-96, 
3-133, 3-134, 3-135, 3-136, 3-137, 3-138, 3-139, 
3-140, 3-141, 4-202, 4-203, 4-204, 4-220, 4-223, 
4-224, 4-225, 4-231, 4-234, 4-238, 4-252, 4-266, 
4-279, 4-292, 4-306, 4-368, 4-370, 4-372, 4-375, 
4-376, 4-377, 4-378, 4-379, 4-380, 4-384, 4-385, 
4-386, 4-387, 4-388, 4-389, 4-390, 4-391, 4-392, 
4-393, 4-394, 4-395, 4-396, 4-397, 4-398, 4-399, 
4-400, 4-401, 4-402, 4-403, 4-404, 4-405, 4-406, 
5-1 


Ute ladies’-tresses, 3-78 
Ute Tribe, ES-3, ES-15, 1-5, 3-58, 3-63, 3-75, 3-139, 


5-1, 5-6 


-V- 


Vernal Field Office (VFO), ES-1, ES-2, ES-3, ES-5, 
ES-16, 1-1, 1-3, 1-4, 3-28, 3-29, 3-37, 3-38, 3-43, 
3-55, 3-56, 3-79, 3-133, 3-135, 3-142, 3-143, 4-2, 
4-227, 4-322, 4-407, 4-410, 4-411, 4-412, 4-413, 
4-414, 4-449, 4-451, 4-452, 4-453, 4-456, 4-460, 
4-461, 4-462, 4-463, 4-464, 4-466, 4-467, 4-468, 
4-469, 4-470, 4-472, 4-473, 4-475, 4-477, 4-478, 
5-4, 5-5, 5-7 


viewpoint, 3-110, 3-111, 4-323, 4-327, 4-328, 4-330, 
4-331, 4-332 


visual resource management, ES-7, ES-8, ES-10, 
2-41, 2-43, 2-44, 2-50, 2-80, 2-81, 3-108, 3-109, 
3-110, 3-111, 3-112, 3-113, 4-144, 4-320, 4-321, 
4-322, 4-323, 4-324, 4-325, 4-326, 4-327, 4-328, 
4-329, 4-330, 4-331, 4-332, 4-333, 4-334, 4-335, 
4-336, 4-417, 4-467, 4-470 
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-W- 


Wasatch Formation, 2-26, 2-62, 2-63, 3-36 
water quality, ES-5, ES-13, 1-6, 1-7, 1-10, 1-11, 2-3, 


2-63, 2-65, 3-1, 3-43, 3-66, 3-115, 3-119, 3-120, 
3-122, 3-123, 3-124, 3-128, 3-129, 3-130, 3-131, 
3-132, 4-3, 4-5, 4-144, 4-152, 4-189, 4-205, 
4-341, 4-342, 4-346, 4-347, 4-355, 4-357, 4-358, 
4-360, 4-361, 4-362, 4-365, 4-461, 4-467, 4-472, 
4-473, 4-474, 5-9 


water rights, 1-11, 2-9, 3-119 
well pad, ES-6, ES-7, ES-8, ES-9, ES-10, ES-11, 


ES-12, ES-14, ES-18, 1-3, 2-1, 2-4, 2-6, 2-13, 
2-14, 2-18, 2-20, 2-21, 2-22, 2-33, 2-37, 2-40, 
2-41, 2-43, 2-44, 2-45, 2-47, 2-48, 2-50, 2-51, 
2-53, 2-54, 2-55, 2-57, 2-59, 2-65, 2-68, 2-69, 
2-70, 2-71, 2-75, 2-80, 2-81, 2-84, 2-86, 3-53, 
3-93, 3-110, 3-111, 3-112, 3-113, 3-132, 4-1, 4-6, 
4-8, 4-30, 4-69, 4-70, 4-71, 4-72, 4-82, 4-96, 
4-106, 4-116, 4-117, 4-118, 4-121, 4-123, 4-125, 
4-126, 4-128, 4-129, 4-130, 4-131, 4-134, 4-135, 
4-136, 4-142, 4-153, 4-154, 4-155, 4-156, 4-158, 
4-160, 4-161, 4-162, 4-163, 4-165, 4-167, 4-168, 
4-171, 4-172, 4-173, 4-174, 4-175, 4-176, 4-177, 
4-178, 4-179, 4-180, 4-181, 4-182, 4-183, 4-184, 
4-185, 4-186, 4-187, 4-190, 4-191, 4-194, 4-201, 
4-205, 4-212, 4-213, 4-215, 4-218, 4-225, 4-226, 
4-227, 4-229, 4-231, 4-237, 4-238, 4-242, 4-243, 
4-244, 4-245, 4-247, 4-251, 4-252, 4-255, 4-257, 
4-258, 4-259, 4-261, 4-265, 4-266, 4-269, 4-270, 
4-271, 4-272, 4-278, 4-279, 4-283, 4-284, 4-285, 
4-286, 4-292, 4-296, 4-297, 4-299, 4-303, 4-304, 
4-305, 4-307, 4-308, 4-314, 4-315, 4-316, 4-317, 
4-318, 4-319, 4-320, 4-321, 4-322, 4-324, 4-325, 
4-326, 4-327, 4-328, 4-329, 4-330, 4-331, 4-332, 
4-333, 4-334, 4-335, 4-336, 4-343, 4-345, 4-346, 
4-353, 4-354, 4-356, 4-359, 4-360, 4-361, 4-363, 
4-365, 4-366, 4-367, 4-370, 4-376, 4-377, 4-378, 
4-379, 4-380, 4-385, 4-389, 4-390, 4-392, 4-393, 
4-394, 4-396, 4-397, 4-399, 4-400, 4-402, 4-403, 
4-406, 4-409, 4-410, 4-412, 4-414, 4-452, 4-461, 
4-466, 4-469, 4-470, 4-471, 4-472, 4-473, 4-475, 
4-476 


Western Tavaputs Plateau, ES-12, 3-1, 3-2, 3-4, 3-30, 
3-33, 3-34, 3-46, 3-64, 3-101, 3-113, 3-114, 
4-414, 4-449, 4-451, 4-455, 4-457, 4-466, 4-467, 
4-478 


Western yellow-billed cuckoo, 2-78, 3-81, 4-191, 
4-205, 4-206, 4-239, 4-253, 4-266, 4-267, 4-280, 
4-293, 4-303 


White River, 3-22, 3-26, 3-32, 3-50, 3-72, 3-83, 3-84, 
3-114, 4-210, 4-411, 4-478 


white-tailed prairie dog, 2-34, 2-78, 3-87, 3-88, 3-90, 
3-91, 3-93, 3-141, 4-215, 4-216, 4-218, 4-219, 
4-242, 4-243, 4-255, 4-256, 4-257, 4-269, 4-270, 
4-283, 4-284, 4-296, 4-297, 4-307 


wild and scenic river, ES-4, ES-7, ES-8, ES-10, 1-6, 
2-41, 2-43, 2-44, 2-50, 2-58, 2-75, 3-1, 3-69, 3-71, 
4-5, 4-164, 4-171, 4-172, 4-175, 4-178, 4-179, 
4-182, 4-185, 4-187, 4-188, 4-417, 4-466, 4-467 


wilderness characteristics, ES-5, ES-13, 1-6, 1-7, 
2-50, 2-58, 2-86, 3-1, 3-142, 3-143, 4-118, 4-142, 
4-144, 4-148, 4-407, 4-408, 4-409, 4-410, 4-477, 
4-478 


Willow Creek, 1-1, 3-73 
winter range, 3-136, 3-138, 4-405, 4-406, 4-418, 


4-462, 4-476 
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Map 1. Regional location. 







Gasco Final EIS Maps 
 


Maps-2 


 


Map 2. Project location. 
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Maps-3 


 


Map 3. Alternative A, including proposed well pads, roads, pipelines, and evaporation facilities. 
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Maps-4 


 


Map 4. Alternative B, including proposed well pads, roads, pipelines, and evaporation facilities.  
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Map 5. Alternative C, including proposed well pads, roads, pipelines, and evaporation facilities. 







Gasco Final EIS Maps 
 


Maps-6 


 


Map 6. Alternative D, including proposed well pads, roads, pipelines, and evaporation facilities. 
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Map 7. Alternative E, including proposed well pads, roads, pipelines, and evaporation facilities. 
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Map 8. Alternative F, including proposed well pads, roads, pipelines, and evaporation facilities. 
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Map 9. Geologic formations and deposits. 
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Map 10. Land ownership with existing roads and pipelines. 
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Map 11. Grazing allotments. 
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Map 12. Paleontological condition classifications. 
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Map 13. Potential Fossil Yield Classifications. 
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Map 14. Recreation designations and resources, including OHV designations and SRMA boundaries. 
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Map 15. Alkaline soils, including degree of restrictiveness. 
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Map 16. Droughty soils, including degree of restrictiveness. 
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Map 17. Soil reclamation potential risk. 
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Map 18. Soil rooting depth, including degree of restrictiveness. 
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Map 19. Soils with excess salt, including degree of restrictiveness. 







Gasco Final EIS Maps 
 


Maps-20 


 


Map 20. Soils with excess sodium, including degree of restrictiveness. 
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Map 21. Soils with water erosion hazard, including degree of hazard. 
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Map 22. Soils with wind erosion hazard, including degree of hazard. 
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Map 23. Steep slopes. 
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Map 24. Special designations including ACECs and WSRs. 
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Map 25. Reasonably foreseeable future actions and development. 







Gasco Final EIS Maps 
 


Maps-26 


This Page Intentionally Left Blank







Gasco Final EIS Maps 
 


Maps-27 


 


Map 26. Main transportation routes. 
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Map 27. Vegetation types. 
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Map 28. Visual Resource Management classes, key observation points, and natural landscapes. 
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Map 29. Watershed boundaries, impaired streams, perennial versus intermittent streams, and floodplains. 
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Map 30. Wetlands and riparian areas. 
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Map 31. Pronghorn antelope habitat. 
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Map 32. Rocky Mountain bighorn sheep habitat. 
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Map 33. Mule deer habitat. 
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Map 34. Rocky Mountain elk habitat. 
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Map 35. Non-WSA lands with wilderness characteristics. 







Gasco Final EIS Maps 
 


Maps-38 


 


Map 36. Environmental justice communities. 
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Map 37. Special status species plant distribution.
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Map 38. Geologic cross-section plan view. 
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Map 39. Water rights in the project area. 
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Map 40. Mexican spotted owl (MSO) habitat. 
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APPENDIX A. INTERDISCIPLINARY TEAM ANALYSIS RECORD 
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Gasco Final EIS Appendix A: ID Team Checklist 


INTERDISCIPLINARY TEAM ANALYSIS RECORD CHECKLIST 


Project Title: Gasco's Field Development EIS 


NEPA Log Number: UT-080-06-253 


File/Serial Number: 


Project Leader: Kelly Buckner 


DETERMINATION OF STAFF: (Choose one of the following abbreviated options for the left 
column) 


NP = not present in the area impacted by the proposed or alternative actions 
NI = present, but not affected to a degree that detailed analysis is required 
PI = present with potential for significant impact analyzed in detail in the EA; or identified in a DNA as 
requiring further analysis 
NC = (DNAs only) actions and impacts not changed from those disclosed in the existing NEPA 
documents cited in Section C of the DNA form. 


Determination Resource Rationale for Determination* Signature Date 


CRITICAL ELEMENTS 


PI Air Quality 


Potential impacts to air quality from the 
construction, drilling completion, and 
production of the proposed wells, including 
additional compression 


Stephanie 
Howard 01/16/07 


PI 


Existing 
Areas of Critical 
Environmental 
Concern 


The Proposed Action and Alternative C all 
fall within the following ACECs: 
1) The Lower Green River 
2) Nine Mile Canyon 
3) Pariette Wetlands 


Stephanie 
Howard 06/11/10 


PI Cultural Resources 
Known sites within the project area, 
including the northern rim of Nine Mile 
Canyon. 


Blaine 
Phillips 12/11/06 


NP Environmental 
Justice 


No minority or economically disadvantaged 
communities or populations would be 
disproportionately adversely affected by the 
Proposed Action or alternatives. 


Stephanie 
Howard 06/11/10 


NP Farmlands 
(Prime or Unique) 


None present in Vernal Field Office. Stephanie 
Howard 01/16/07 


PI Floodplains 


Green River, Pariette Draw, and Nine-mile 
Creek are in the project area. All other 
drainages are ephemeral. 100-year 
floodplains may extend into the project 
area. 


Stan 
Olmstead 12/11/06 


PI Invasive, Non-native 
Species 


Potential for invasive and noxious weeds to 
establish along disturbances and spread 
further off site. Potential for invasive and 
noxious weeds to adversely affect TES 
plants. 


Jessie 
Salix 11/16/07 


A-1 







   


 


     


 
 


  
  


 


 


 


  
   


 
   


 
  


 


 


 


   
 


 
  


 
  


  
 


    
 


 
  


 
   


 


 
  


 
 


   
 


   


 
  


  
  


 
 


  
     


   
     


   
 


  


 
  


 
 


 


 
 


 
  


 
   


  
 


 
 


   
 


  
   


 
 


 
 


 
 


 
 


 


Gasco Final EIS Appendix A: ID Team Checklist 


Determination Resource Rationale for Determination* Signature Date 


PI Native American 
Religious Concerns 


TCPs are present. Blaine 
Phillips 12/11/06 


PI 


Threatened, 
Endangered or 
Candidate Animal 
Species 


1) T&E fish 
2) Mexican Spotted owl good and fair 


habitat 
3) Water depletion that will affect T&E fish. 


Brandon 
McDonald 12/11/06 


PI 


Threatened, 
Endangered or 
Candidate Plant 
Species 


1) FWS-T wagonhound cactus 
(Sclerocactus brevispinus) in T9S R18E 
and T9S R19E. 


2) FWS-T clay reed mustard 
(Schoenocrambe argillacea) in T10S 
R18E. 


3) FWS-C White River beardtongue 
(Penstemon scariosus var. albifluvis) in 
T10S R18E. 


4) FWS-T Uinta Basin hookless cactus 
(Sclerocactus wetlandicus) in T11S 
R16E, T11S R17E and T11S R 18E. 


5) FWS-E shrubby reed mustard 
(Schoenocrambe suffrutescens) in T11S 
515E and T11S R16E. 


6) FWS-T Ute ladies’-tresses (Spiranthes 
dilulvialis) potential along river. 


Clayton 
Newberry 08/03/07 


NI Wastes (hazardous or 
solid) 


Hazardous Waste: No chemicals subject to 
reporting under SARA Title III in an amount 
equal to or greater than 10,000 pounds will 
be used, produced, stored, transported, or 
disposed of annually in association with the 
drilling, testing, or completing of this well. 
Furthermore, no extremely hazardous 
substances, as defined in 40 CFR 355, in 
threshold planning quantities, will be used, 
produced, stored, transported, or disposed 
of in association with the drilling, testing, or 
completing of this well. 
Solid Wastes: Trash would be confined in a 
covered container and hauled to an 
approved landfill. Burning of waste or oil 
would not be done. Human waste would be 
contained and be disposed of at an 
approved sewage treatment facility. 


Stephanie 
Howard 01/16/07 


Surface: Erosion and sedimentation could 
impact water quality. Increased salinity in 
water ways due to saline soils. 
Ground: There is potential impact to 
groundwater resources due to spills or 


PI Surface 


PI Ground 


Water Quality 
(surface/ground) 


leaks from production facilities and 
pipelines associated with this field 
development project. 
Impacts from wells would be negligible for 
wells if operator is in compliance with 
"Onshore Oil and Gas Order No. 2 Drilling 
Operations". This will assure that the drilling 
or operation of the wells will not adversely 
affect groundwater quality. 


Stan 
Olmstead 
John 
Mayers 


12/11/06 


01/16/07 


A-2 







   


 


     


 
 


 
 


 
 


 


 
 


 


  
 


  
  


 
  


  
 


   
 


 
  


  
 


    


 
 


  


 
 


 
 


 


 


 


 
  


 


 
 


 


 
  


  
 


 
   


 
  


 
 


 
 


 
  


 


 
 


 
 


 
 


  


     
 


 
 


   
  


  
 


 
  


  


  
  


 


 
  


  
 


  
 


 
  


Gasco Final EIS Appendix A: ID Team Checklist 


Determination Resource Rationale for Determination* Signature Date 


PI Wetlands/Riparian 
Zones 


Potential to impact wetland and riparian 
areas. 


Stan 
Olmstead 
Sue Nall 


12/11/06 


01/18/07 


PI Wild and Scenic 
Rivers 


The Lower Green W&S river suitable 
segment is present. 


Stephanie 
Howard 06/11/10 


NP Wilderness 
There are no designated wilderness areas 
or wilderness study areas in the proposed 
areas. 


Chuck 
Patterson 12/11/06 


PI County 
Transportation Plan 


Need to include a travel plan that would 
address roads issues regarding type, 
maintenance and standards, and a 
statement that roads would be maintained 
throughout the life of the project. 


Diane 
Coltharp 
(Uintah 
County) 


05/22/07 


PI 


Fish and Wildlife 
Including Special 
Status Species other 
than FWS candidate 
or listed species 
(e.g., migratory birds) 


Bald eagle foraging and roosting areas, 
sage grouse, mountain plover, white tailed 
prairie dog, raptors, migratory birds, and big 
game winter range. 


Brandon 
McDonald 12/11/06 


PI Fuels/Fire 
Management 


Potential impact for unplanned fire ignitions. 
Potential change in Fire Regime. 


Steven 
Strong 12/11/06 


PI 
Geology/Mineral 
Resources/Energy 
Production 


Potential to conflict with building stone 
(decorative rock) areas. Also Special Tar 
Sand Areas fall within the EIS project area. 


John 
Mayers 
Jerry 
Kenczka 


01/16/07 
9/18/07 


PI Lands/Access 


The proposed area is located within the 
Diamond Mountain Resource Management 
Plan area, which allow for oil and gas 
development with associated road and 
pipeline right-of-ways. Possible integrity 
affects to the numerous pipelines and road 
rights-of-ways may occur in the proposed 
project area due to construction. 


Naomi 
Hatch 07/25/07 


PI Livestock Grazing 


Direct impacts to forage. Indirect impacts by 
invasive weeds. Potential impacts to 
rangeland improvements (gates, reservoirs, 
cattle guards, fences, etc) 


Stan 
Olmstead 12/11/06 


PI Paleontology 
Potential to impact known and 
undiscovered paleontological sites within 
this EIS area. 


Blaine 
Phillips 8/6/2007 


A-3 







   


 


     


   
 


 


 
  


   
  


   
 


  
   


  
 


   
 


   
  


  
  


 
  


  
  


 


 
  


  


    
   


   
   


    
 


  
 


   
    


  
   


  
 


 
  


  


 
 


 
  


 
  


 
  


 
  


 
    


  
  


 
  


  
   


 
 
  


Gasco Final EIS Appendix A: ID Team Checklist 


Determination Resource Rationale for Determination* Signature Date 


PI 
Rangeland Health 
Standards and 
Guidelines 


Utah Rangeland Health Standard #1 
requires that "upland soils exhibit 
permeability and infiltration rates that 
sustain or improve site productivity, 
considering the soil type, climate and 
landform." Increased soil erosion and soil 
compaction could potentially result in a 
failure to achieve Rangeland Health 
Standard #1. 
Could cause the allotment to not meet Utah 
Rangeland Health Standard #3 (due to 
increased invasive species due to 
disturbance which decreases the desired 
species). The use of vehicles during cross 


Stephanie 
Howard 01/17/07 


country travel could spread invasive weeds 
if the vehicles drive through present 
infestations. This spread of invasive weeds 
could cause a reduction in desired species 
which could move the allotments in a 
direction of not meeting Utah Rangeland 
Health Standard #3 (Desired species, 
including native, threatened, endangered, 
and special-status species, are maintained 
at a level appropriate for the site and 
species involved). 


PI Recreation 


The area is used the following ways: 
1) By the Wilderness Therapeutic group 


(Second Nature) which is permitted for 
use from November to May. 


2) The proposed areas also fall within the 
Limited Entry elk hunts which occur 
August 24 –October 5, and special hunts 
to December 31. 


3) Approximately 300 recreation users 
utilize the lower Green River between 
May and October. 


4) NOLS is permitted on the lower Green 
River to operate raft training trips to 
clients. 


Chuck 
Patterson 12/11/06 


PI Socio-economics 


The Proposed Action would have positive 
effects on the socio-economics of local 
cities and towns surrounding the project 
area. Project area work crews would likely 
increase local revenue through 
expenditures on lodging, meals, and 
supplies. 
In the last 50 years, Uintah County has 
shifted from an agrarian economy to an oil-
and-gas economy with services to support 
oil and gas (retail trade, private services, 
and government services). Therefore there 
is a positive impact to socioeconomics 
expected. However, a negative impact on 
the county road budget could occur. 


Stephanie 
Howard 12/11/06 


PI Soils 
Potential impact on soil erosion and 
sedimentation 


Steven 
Strong 12/11/06 
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Determination Resource Rationale for Determination* Signature Date 


PI 


Vegetation including 
Special Status Plant 
Species other than 
FWS candidate or 
listed species 


BLM_sensitive Graham's beardtongue 
(Penstemon grahami1) in T11S R17E and 
T11S R18E. 


Clay 
Newberry 


8/03/2007 


PI Visual Resources 


The proposed areas fall within VRM 
Classes II, Ill, and IV. There are potential 
impacts in the areas that fall within VRM 
Class II. 


Chuck 
Patterson 


12/11/06 


PI VVaters of the U.S. Potential to impact waters of the U. S., 
including wetlands. 


Sue Nail 01/18/07 


NP 
VVild Horses and 
Burros Not present. Del Clark 11/13/06 


PI 
VVilderness 
characteristics 


The proposed areas may fall within the 
Desolation Canyon wilderness 
characteristics area which was found by the 
Vernal FO as having g_Reasonable & 
Probability Determination of having 
wilderness characteristics. 


Chuck 
Patterson 12/11106 


PI VVoodland/Forestry Potential Impacts from loss of commercial 
woodlands. 


Steven 
Strong 12/11106 


FINAL REVIEW: 


Reviewer Title 


NEPNEnvironmental 


Signature Date Comments 


Coordinator 


Authorized Officer 
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B.1 CLAY REED-MUSTARD (SCHOENOCRAMBE ARGILLACEA) 


In order to minimize effects to the federally threatened clay reed-mustard, the BLM in 
coordination with the U.S. Fish and Wildlife Service (USFWS) developed the following 
avoidance and minimization measures. Integration of and adherence to these measures will help 
ensure the activities carried out during oil and gas development (including but not limited to 
drilling, production, and maintenance) are in compliance with the Endangered Species Act 
(ESA). The following avoidance and minimization measures should be included in the Plan of 
Development (POD): 


1. Pre-project habitat assessments will be completed across 100% of the project disturbance 
area within potential habitat1 prior to any ground disturbing activities to determine if 
suitable clay reed-mustard habitat is present. 


2. Site inventories will be conducted within suitable habitat2 to determine occupancy. Where 
standard surveys are technically infeasible and otherwise hazardous due to topography, 
slope, etc., suitable habitat will be assessed and mapped for avoidance (hereafter, 
“avoidance areas”); in such cases, in general, 300-foot buffers will be maintained between 
surface disturbance and avoidance areas. However, site specific distances will need to be 
approved by USFWS and BLM when disturbance will occur upslope of habitat. Where 
conditions allow, inventories: 


a. Must be conducted by qualified individual(s) and according to BLM and USFWS 
accepted survey protocols,  


b. Will be conducted in suitable and occupied3 habitat for all areas proposed for 
surface disturbance prior to initiation of project activities and within the same 
growing season, at a time when the plant can be detected (usually May 1st to June 
5th, in the Uinta Basin; however, surveyors should verify that the plant is 
flowering by contacting a BLM or USFWS botanist or demonstrating that the 
nearest known population is in flower ),  


c. Will occur within 300 feet from the centerline of the proposed right-of-way 
(ROW) for surface pipelines or roads; and within 300 feet from the perimeter of 
disturbance for the proposed well pad including the well pad,  


d. Will include, but not be limited to, plant species lists and habitat characteristics, 
and 


e. Will be valid until May 1st the following year. 


                                                 
1 Potential habitat comprises areas that satisfy the broad criteria of the species habitat description; usually determined by 
preliminary, in-house assessment.  
2 Suitable habitat comprises areas that contain or exhibit the specific components or constituents necessary for plant persistence; 
determined by field inspection and/or surveys; may or may not contain clay reed-mustard; habitat descriptions can be found in 
Federal Register Notice and species recovery plan links at <http://www.fws.gov/endangered/wildlife.html>. 
3 Occupied habitat is defined as any area within 300 feet of a listed plant individual. 
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3. Design project infrastructure to minimize impacts within suitable habitat2:  


a. Where standard surveys are technically infeasible, infrastructure and activities 
will avoid all suitable habitat (avoidance areas) and incorporate 300-foot buffers, 
in general; however, site specific distances will need to be approved by USFWS 
and BLM when disturbance will occur upslope of habitat,  


b. Reduce well pad size to the minimum needed, without compromising safety,  


c. Limit new access routes created by the project, 


d. Roads and utilities should share common ROWs where possible,  


e. Reduce the width of ROWs and minimize the depth of excavation needed for the 
road bed; where feasible, use the natural ground surface for the road within 
habitat,  


f. Place signing to limit off-road travel in sensitive areas, and 


g. Stay on designated routes and other cleared/approved areas. 


4. Within occupied habitat3, project infrastructure will be designed to avoid direct 
disturbance and minimize indirect impacts to populations and to individual plants: 


a. Where standard surveys are technically infeasible, infrastructure and activities 
will avoid all suitable habitat (avoidance areas) and incorporate 300-foot buffers,  
in general; however, site specific distances will need to be approved by USFWS 
and BLM when disturbance will occur upslope of habitat, 


b. Follow the above recommendations (#3) for project design within suitable 
habitats, 


c. To avoid water flow and/or sedimentation into occupied habitat and avoidance 
areas, silt fences, hay bales, and similar structures or practices will be 
incorporated into the project design; appropriate placement of fill is encouraged, 


d. Construction of roads will occur such that the edge of the ROW is at least 300 feet 
from any plant and 300 feet from avoidance areas, 


e. Roads will be graveled within occupied habitat; the operator is encouraged to 
apply water for dust abatement to such areas from May 1st to June 5th (flowering 
period); dust abatement applications will be comprised of water only, 


f. The edge of the well pad should be located at least 300 feet away from plants and 
avoidance areas, in general; however, site specific distances will need to be 
approved by USFWS and BLM when disturbance will occur upslope of habitat, 


g. Surface pipelines will be laid such that a 300-foot buffer exists between the edge 
of the ROW and plants and 300 feet between the edge of ROW and avoidance 
areas; use stabilizing and anchoring techniques when the pipeline crosses suitable 
habitat to ensure pipelines don’t move towards the population; site specific 
distances will need to be approved by USFWS and BLM when disturbance will 
occur upslope of habitat, 
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h. Construction activities will not occur from May 1st through June 5th within 
occupied habitat, 


i. Before and during construction, areas for avoidance should be visually 
identifiable in the field, e.g., flagging, temporary fencing, rebar, etc., 


j. Where technically and economically feasible, use directional drilling or multiple 
wells from the same pad,  


k. Place produced oil, water, or condensate tanks in centralized locations, away from 
occupied habitat, and 


l. Minimize the disturbed area of producing well locations through interim and final 
reclamation. Reclaim well pads following drilling to the smallest area possible.  


5. Occupied clay reed-mustard habitats within 300 feet of the edge of the surface pipelines’ 
ROWs, 300 feet of the edge of the roads’ ROWs, and 300 feet from the edge of the well 
pad shall be monitored for a period of three years after ground disturbing activities. 
Monitoring will include annual plant surveys to determine plant and habitat impacts 
relative to project facilities. Annual reports shall be provided to the BLM and the USFWS. 
To ensure desired results are being achieved, minimization measures will be evaluated and 
may be changed after a thorough review of the monitoring results and annual reports 
during annual meetings between the BLM and the USFWS.  


6. Reinitiation of section 7 consultation with the USFWS will be sought immediately if any 
loss of plants or occupied habitat for the shrubby reed-mustard is anticipated as a result of 
project activities. 


Additional site-specific measures may also be employed to avoid or minimize effects to the 
species. These additional measures will be developed and implemented in consultation with the 
USFWS to ensure continued compliance with the ESA. 


B.2 GRAHAM'S BEARDTONGUE (PENSTEMON GRAHAMII) 


In order to minimize effects to Graham’s beardtongue, which is proposed for federal listing as 
threatened, the BLM in coordination with the USFWS developed the following avoidance and 
minimization measures. Integration of and adherence to these measures will help ensure the 
activities carried out during oil and gas development (including but not limited to drilling, 
production, and maintenance) are in compliance with the ESA and will not result in a trend 
toward federal listing of the species. The following avoidance and minimization measures should 
be included in the POD: 


1. Pre-project habitat assessments will be completed across 100% of the project disturbance 
area within potential habitat4 prior to any ground disturbing activities to determine if 
suitable Graham’s beardtongue habitat is present.  


                                                 
4 Potential habitat comprises areas that satisfy the broad criteria of the species habitat description; usually determined by 
preliminary, in-house assessment.   
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2. Within suitable habitat5, site inventories will be conducted to determine occupancy. 
Inventories: 


a. Must be conducted by qualified individual(s) and according to BLM and USFWS 
accepted survey protocols, 


b. Will be conducted in suitable and occupied habitat6 for all areas proposed for 
surface disturbance prior to initiation of project activities and within the same 
growing season, at a time when the plant can be detected (usually April 15th to May 
20th in the Uinta Basin; however, surveyors should verify that the plant is flowering 
by contacting a BLM or USFWS botanist or demonstrating that the nearest known 
population is in flower),  


c. Will occur within 300 feet from the centerline of the proposed ROW for surface 
pipelines or roads; and within 300 feet from the perimeter of disturbance for the 
proposed well pad including the well pad,  


d. Will include, but not be limited to, plant species lists and habitat characteristics, and 


e. Will be valid until April 15th the following year. 


3. Design project infrastructure to minimize impacts within suitable habitat5: 


a. Reduce well pad size to the minimum needed, without compromising safety,  


b. Limit new access routes created by the project, 


c. Roads and utilities should share common ROWs where possible,  


d. Reduce the width of ROWs and minimize the depth of excavation needed for the 
road bed; where feasible, use the natural ground surface for the road within habitat,  


e. Place signing to limit off-road travel in sensitive areas, and 


f. Stay on designated routes and other cleared/approved areas. 


g. All disturbed areas will be re-vegetated with native species comprised of species 
indigenous to the area and non-native species that are not likely to invade other 
areas. 


4. Within occupied habitat6, project infrastructure will be designed to avoid direct 
disturbance and minimize indirect impacts to populations and to individual plants: 


a. Follow the above (#3) recommendations for project design within suitable habitats,  


b. Construction of roads will occur such that the edge of the ROW is at least 300 feet 
from any plant, 


c. Roads will be graveled within occupied habitat; the operator is encouraged to apply 
water for dust abatement to such areas from April 15th to May 20th (flowering 
period); dust abatement applications will be comprised of water only, 


d. The edge of the well pad should be located at least 300 feet away from plants,  


                                                 
5 Suitable habitat comprises areas that contain or exhibit the specific components or constituents necessary for plant persistence; 
determined by field inspection and/or surveys; may or may not contain Graham’s beardtongue plants; detailed habitat and plant 
descriptions can be found in the Federal Register 71 (12): 3158-3196. 
6 Occupied habitat is defined as any area within 300 feet of a listed plant individual. 
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e. Surface pipelines will be laid such that a 300-foot buffer exists between the edge of 
the ROW and the plants, use stabilizing and anchoring techniques when the pipeline 
crosses the habitat (exposed raw shale knolls and slopes derived from the Parachute 
Creek and Evacuation Creek members of the geologic Green River Formation) to 
ensure pipelines don’t move towards the population, 


f. Construction activities will not occur from April 15th through May 30th within 
occupied habitat, 


g. Before and during construction, areas for avoidance should be visually identifiable 
in the field, e.g., flagging, temporary fencing, rebar, etc., 


h. Where technically and economically feasible, use directional drilling or multiple 
wells from the same pad,  


i. Designs will avoid concentrating water flows or sediments into occupied habitat,  


j. Place produced oil, water, or condensate tanks in centralized locations, away from 
occupied habitat, and 


k. Minimize the disturbed area of producing well locations through interim and final 
reclamation. Reclaim well pads following drilling to the smallest area possible.  


5. Occupied Graham’s beardtongue habitats within 300 feet of the edge of the surface 
pipelines’ ROWs, 300 feet of the edge of the roads’ ROWs, and 300 feet from the edge of 
well pads shall be monitored for a period of three years after ground disturbing activities. 
Monitoring will include annual plant surveys to determine plant and habitat impacts 
relative to project facilities. Annual reports shall be provided to the BLM and the USFWS. 
To ensure desired results are being achieved, minimization measures will be evaluated and 
may be changed after a thorough review of the monitoring results and annual reports 
during annual meetings between the BLM and the USFWS.  


Additional site-specific measures may also be employed to avoid or minimize effects to the 
species.   


B.3 SHRUBBY REED-MUSTARD (SCHOENOCRAMBE (=GLAUCOCARPUM) 
SUFFRUTESCENS) 


In order to minimize effects to the federally endangered shrubby reed-mustard, the BLM in 
coordination with the USFWS developed the following avoidance and minimization measures. 
Integration of and adherence to these measures will help ensure the activities carried out during 
oil and gas development (including but not limited to drilling, production, and maintenance) are 
in compliance with the ESA. The following avoidance and minimization measures should be 
included in the POD: 


1. Pre-project habitat assessments will be completed across 100% of the project disturbance 
area within potential habitat7 prior to any ground disturbing activities to determine if 
suitable shrubby reed-mustard habitat is present.  


                                                 
7 
Potential habitat comprises areas that satisfy the broad criteria of the species habitat description; usually determined by 


preliminary, in-house assessment.  
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2. Within suitable habitat8, site inventories will be conducted to determine occupancy. 
Inventories: 


a. Must be conducted by qualified individual(s) and according to BLM and USFWS 
accepted survey protocols, 


b. Will be conducted in suitable and occupied9 habitat for all areas proposed for 
surface disturbance prior to initiation of project activities and within the same 
growing season, at a time when the plant can be detected (April 15th to August 1st, 
unless extended by the BLM),  


c. Will occur within 300 feet from the centerline of the proposed ROW for surface 
pipelines or roads; and within 300 feet from the perimeter of disturbance for the 
proposed well pad including the well pad,  


d. Will include, but not be limited to, plant species lists and habitat characteristics, and 


e. Will be valid until April 15th the following year. 


3. Design project infrastructure to minimize impacts within suitable habitat8: 


a. Reduce well pad size to the minimum needed, without compromising safety,  


b. Limit new access routes created by the project, 


c. Roads and utilities should share common ROWs where possible,  


d. Reduce the width of ROWs and minimize the depth of excavation needed for the 
road bed; where feasible, use the natural ground surface for the road within habitat,  


e. Place signing to limit off-road travel in sensitive areas, and 


f. Stay on designated routes and other cleared/approved areas. 


4. Within occupied habitat9, project infrastructure will be designed to avoid direct 
disturbance and minimize indirect impacts to populations and to individual plants: 


a. Follow the above (#3) recommendations for project design within suitable habitats, 


b. Construction of roads will occur such that the edge of the ROW is at least 300 feet 
from any plant, 


c. Roads will be graveled within occupied habitat; the operator is encouraged to apply 
water for dust abatement to such areas from April 15th to May 30th (flowering 
period); dust abatement applications will be comprised of water only, 


d. The edge of the well pad should be located at least 300 feet away from plants,  


                                                 
8 
Suitable habitat is defined as areas which contain or exh bit the specific components or constituents necessary for plant 


persistence; determined by field inspection and/or surveys; may or may not contain shrubby reed-mustard; habitat descriptions can 
be found in the Federal Register 52(193):37416-37420 and in the U.S. Fish and Wildlife  USFWS’s 1994 Utah Reed-Mustards 
Recovery Plan (http://www.fws.gov/endangered/wildlife.html). 
9 
Occupied habitat is defined as any area within 300 feet of a listed plant individual. 
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e. Surface pipelines will be laid such that a 300-foot buffer exists between the edge of 
the ROW and the plants, use stabilizing and anchoring techniques when the pipeline 
crosses the white shale strata to ensure the pipelines don’t move towards the 
population, 


f. Construction activities will not occur from April 15th through May 30th within 
occupied habitat, 


g. Before and during construction, areas for avoidance should be visually identifiable 
in the field, e.g., flagging, temporary fencing, rebar, etc., 


h. Where technically and economically feasible, use directional drilling or multiple 
wells from the same pad,  


i. Designs will avoid concentrating water flows or sediments into occupied habitat,  


j. Place produced oil, water, or condensate tanks in centralized locations, away from 
occupied habitat, and 


k. Minimize the disturbed area of producing well locations through interim and final 
reclamation. Reclaim well pads following drilling to the smallest area possible.  


5. Occupied shrubby reed-mustard habitats within 300 feet of the edge of the surface pipeline 
ROW, 300 feet of the edge of the road ROWs, and 300 feet from the edge of well pads 
shall be monitored for a period of three years after ground disturbing activities. 
Monitoring will include annual plant surveys to determine plant and habitat impacts 
relative to project facilities. Annual reports shall be provided to the BLM and the USFWS. 
To ensure desired results are being achieved, minimization measures will be evaluated and 
may be changed after a thorough review of the monitoring results and annual reports 
during annual meetings between the BLM and the USFWS.  


6. Reinitiation of section 7 consultation with the USFWS will be sought immediately if any 
loss of plants or occupied habitat for the shrubby reed-mustard is anticipated as a result of 
project activities. 


Additional site-specific measures may also be employed to avoid or minimize effects to the 
species. These additional measures will be developed and implemented in consultation with the 
USFWS to ensure continued compliance with the ESA. 
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B.4 UINTA BASIN HOOKLESS CACTUS (SCLEROCACTUS WETLANDICUS) 


In order to minimize effects to the federally threatened Uinta Basin hookless cactus, the BLM in 
coordination with the USFWS, developed avoidance and minimization measures. Integration of 
and adherence to these measures will help ensure the activities carried out during oil and gas 
development (including but not limited to drilling, production, and maintenance) are in 
compliance with the ESA. The following avoidance and minimization measures would be 
included in the POD: 


1. Pre-project habitat assessments will be completed across 100% of the project disturbance 
area within potential habitat10 prior to any ground disturbing activities to determine if 
suitable Uinta Basin hookless cactus habitat is present.  


2. Within suitable habitat11, site inventories will be conducted to determine occupancy. 
Inventories: 


a. Must be conducted by qualified individual(s) and according to BLM and USFWS 
accepted survey protocols. 


b. Will be conducted in suitable and occupied12 habitat for all areas proposed for 
surface disturbance prior to initiation of project activities and within the same 
growing season, at a time when the plant can be detected, and during appropriate 
flowering periods. For this species, surveys can be done any time of the year 
provided there is no snow cover, 


c. Will occur within 300 feet from the edge of the proposed ROW for surface 
pipelines or roads; and within 300 feet from the perimeter of disturbance for the 
proposed well pad including the well pad,  


d. Will include, but not be limited to, plant species lists and habitat characteristics, and 


e. Will be valid until one year from the survey date. 


3. Design project infrastructure to minimize impacts within suitable habitat11: 


a. Reduce well pad size to the minimum needed, without compromising safety,  


b. Limit new access routes created by the project, 


c. Roads and utilities should share common ROWs where possible,  


d. Reduce width of ROWs and minimize the depth of excavation needed for the road 
bed; where feasible, use the natural ground surface for the road within habitat,  


e. Place signing to limit off-road travel in sensitive areas,  


                                                 
10 


Potential habitat comprises areas that satisfy the broad criteria of the species habitat description; usually determined by 
preliminary, in-house assessment.  


11 Suitable habitat comprises areas that contain or exhibit the specific components or constituents necessary for plant persistence; 
determined by field inspection and/or surveys; may or may not contain Uinta Basin hookless cactus. Habitat descriptions can 
be found in the U.S. Fish and Wildlife  USFWS's 2010 Recovery Outline and Federal Register Notices for the Uinta Basin 
hookless cactus (http://www.fws.gov/endangered/wildlife.html). 


12 
Occupied habitat is defined as any area within 300 feet of a listed plant individual. 
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f. Stay on designated routes and other cleared/approved areas, and 


g. All disturbed areas will be re-vegetated with native species comprised of species 
indigenous to the area and non-native species that are not likely to invade other 
areas. 


4. Within occupied habitat12, project infrastructure will be designed to avoid direct 
disturbance and minimize indirect impacts to populations and to individual plants when 
and where practicable: 


a. Follow the above (#3) recommendations for project design within suitable habitats, 


b. Buffers of 300 feet minimum between the edge of the ROW (roads and surface 
pipelines) or surface disturbance (well pads) and plants and populations will be 
incorporated, 


c. Surface pipelines will be laid such that a 300-foot buffer exists between the edge of 
the ROW and the plants, use stabilizing and anchoring techniques when the pipeline 
crosses the habitat to ensure the pipelines don't move towards the population, 


d. Before and during construction, areas for avoidance should be visually identifiable 
in the field, e.g., flagging, temporary fencing, rebar, etc., 


e. Where technically and economically feasible, use directional drilling or multiple 
wells from the same pad, 


f. Designs will avoid concentrating water flows or sediments into occupied habitat,  


g. Place produced oil, water, or condensate tanks in centralized locations, away from 
occupied habitat, and 


h. Minimize the disturbed area of producing well locations through interim and final 
reclamation. Reclaim well pads following drilling to the smallest area possible.  


5. Occupied Uinta Basin hookless cactus habitats within 300 feet of the edge of the surface 
pipelines' ROWs, 300 feet of the edge of the roads' ROWs, and 300 feet from the edge of 
the well pad shall be monitored for a period of three years after ground disturbing 
activities. Monitoring will include annual plant surveys to determine plant and habitat 
impacts relative to project facilities. Annual reports shall be provided to the BLM and the 
USFWS. To ensure desired results are being achieved, minimization measures will be 
evaluated and may be changed after a thorough review of the monitoring results and 
annual reports during annual meetings between the BLM and the USFWS.  


6. Reinitiation of section 7 consultation with the USFWS will be sought immediately if any 
loss of plants or occupied habitat for the Uinta Basin hookless cactus is anticipated as a 
result of project activities. 


Additional site-specific measures may also be employed to avoid or minimize effects to the 
species. These additional measures will be developed and implemented in consultation with the 
USFWS to ensure continued compliance with the ESA. 
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B.5 PARIETTE CACTUS (SCLEROCACTUS BREVISPINUS) 


In order to minimize effects to the federally threatened Pariette cactus, the BLM in coordination 
with the USFWS, developed avoidance and minimization measures. Integration of and adherence 
to these measures will help ensure the activities carried out during oil and gas development 
(including but not limited to drilling, production, and maintenance) are in compliance with the 
ESA. The following avoidance and minimization measures would be included in the POD: 


1. Pre-project habitat assessments will be completed across 100% of the project disturbance 
area within potential habitat13 prior to any ground disturbing activities to determine if 
suitable Pariette cactus habitat is present.  


2. Within suitable habitat14, site inventories will be conducted to determine occupancy. 
Inventories: 


a. Must be conducted by qualified individual(s) and according to BLM and USFWS 
accepted survey protocols, 


b. Will be conducted in suitable and occupied15 habitat for all areas proposed for 
surface disturbance prior to initiation of project activities and within the same 
growing season, at a time when the plant can be detected, and during appropriate 
flowering periods. Sclerocactus brevispinus surveys should be conducted March 15 
to June 30, unless extended by the BLM. 


c. Will occur 300 feet from the edge of the proposed ROW for surface pipelines or 
roads; and 300 feet from the perimeter of disturbance for the proposed well pad 
including the well pad  


d. Will include, but not be limited to, plant species lists and habitat characteristics, and 


e. Will be valid until March 15 the following year. 


3. Design project infrastructure to minimize impacts within suitable habitat14: 


a. Reduce well pad size to the minimum needed, without compromising safety,  


b. Limit new access routes created by the project, 


c. Roads and utilities should share common ROWs where possible,  


d. Reduce width of ROWs and minimize the depth of excavation needed for the road 
bed; where feasible, use the natural ground surface for the road within habitat,  


e. Place signing to limit off-road travel in sensitive areas,  


f. Stay on designated routes and other cleared/approved areas, and 


                                                 
13 Potential habitat comprises areas that satisfy the broad criteria of the species habitat description; usually determined by 
preliminary, in-house assessment.  
14


Suitable habitat comprises areas that contain or exh bit the specific components or constituents necessary for plant persistence; 
determined by field inspection and/or surveys; may or may not contain Uinta Basin hookless cactus. Habitat descriptions can be 
found in the U.S. Fish and Wildlife  USFWS's 1990 Recovery Plan and Federal Register Notices for the Uinta Basin hookless cactus 
(http://www.fws.gov/endangered/wildlife.html). 
15 Occupied habitat is defined as any area within 300 feet of a listed plant individual. 
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g. All disturbed areas will be re-vegetated with native species comprised of species 
indigenous to the area and non-native species that are not likely to invade other 
areas. 


4. Within occupied habitat15, project infrastructure will be designed to avoid direct 
disturbance and minimize indirect impacts to populations and to individual plants: 


a. Follow the above (#3) recommendations for project design within suitable habitats, 


b. Buffers of 300 feet minimum between the edge of the ROW (roads and surface 
pipelines) or surface disturbance (well pads) and plants and populations will be 
incorporated, 


c. Surface pipelines will be laid such that a 100-foot buffer exists between the edge of 
the ROW and the plants, use stabilizing and anchoring techniques when the pipeline 
crosses the habitat to ensure the pipelines don't move towards the population, 


d. Before and during construction, areas for avoidance should be visually identifiable 
in the field, e.g., flagging, temporary fencing, rebar, etc., 


e. Where technically and economically feasible, use directional drilling or multiple 
wells from the same pad, 


f. Designs will avoid concentrating water flows or sediments into occupied habitat,  


g. Place produced oil, water, or condensate tanks in centralized locations, away from 
occupied habitat, and 


h. Minimize the disturbed area of producing well locations through interim and final 
reclamation. Reclaim well pads following drilling to the smallest area possible.  


5. Occupied Pariette cactus habitats within 300 feet of the edge of the surface pipelines' 
ROWs, 300 feet of the edge of the roads' right-of-ways, and 300 feet from the edge of the 
well pad shall be monitored for a period of three years after ground disturbing activities. 
Monitoring will include annual plant surveys to determine plant and habitat impacts 
relative to project facilities. Annual reports shall be provided to the BLM and the USFWS. 
To ensure desired results are being achieved, minimization measures will be evaluated and 
may be changed after a thorough review of the monitoring results and annual reports 
during annual meetings between the BLM and the USFWS.  


6. Reinitiation of section 7 consultation with the USFWS will be sought immediately if any 
loss of plants or occupied habitat for the Pariette cactus is anticipated as a result of project 
activities. 


Additional site-specific measures may also be employed to avoid or minimize effects to the 
species. These additional measures will be developed and implemented in consultation with the 
USFWS to ensure continued compliance with the ESA. 


B.6 UTE LADIES'-TRESSES (SPIRANTHES DILUVIALIS) 


In order to minimize effects to the federally threatened Ute ladies’-tresses, the BLM in 
coordination with the USFWS, developed the following avoidance and minimization measures. 
Integration of and adherence to these measures will help ensure the activities carried out during 
oil and gas development (including but not limited to drilling, production, and maintenance) are 
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in compliance with the ESA. Ute ladies’-tresses habitat is provided some protection under 
Executive Orders 11990 (wetland protection) and 11988 (floodplain management), as well as 
section 404 of the Clean Water Act. Should plants, habitat, or populations not be protected under 
these regulatory mechanisms, the following conservation measures should be included in the 
Plan of Development: 


1. Pre-project habitat assessments will be completed across 100% of the project disturbance 
area, including areas where hydrology might be affected by project activities, within 
potential habitat16 prior to any ground disturbing activities to determine if suitable Ute 
ladies’-tresses habitat is present.  


2. Within suitable habitat17, site inventories will be conducted to determine occupancy. 
Inventories: 


a. Must be conducted by qualified individual(s) and according to BLM and USFWS 
accepted survey protocols, 


b. Will be conducted in suitable and occupied18 habitat for all areas proposed for 
surface disturbance or areas that could experience direct or indirect changes in 
hydrology from project activities,  


c. Will be conducted prior to initiation of project activities and within the same 
growing season, at a time when the plant can be detected, and during appropriate 
flowering periods (usually August 1st and August 31st in the Uinta Basin; however, 
surveyors should verify that the plant is flowering by contacting a BLM or USFWS 
botanist or demonstrating that the nearest known population is in flower), 


d. Will occur within 300 feet from the centerline of the proposed ROW for surface 
pipelines or roads; and within 300 feet from the perimeter of disturbance for the 
proposed well pad including the well pad,  


e. Will include, but not be limited to, plant species lists, habitat characteristics, source 
of hydrology, and estimated hyroperiod, and 


f. Will be valid until July 20th the following year. 


3. Design project infrastructure to minimize direct or indirect impacts to suitable habitat17 
both within and downstream of the project area: 


a. Alteration and disturbance of hydrology will not be permitted, 


b. Reduce well pad size to the minimum needed, without compromising safety,  


c. Limit new access routes created by the project, 


d. Roads and utilities should share common ROWs where possible,  


                                                 
16 Potential habitat comprises areas that satisfy the broad criteria of the species habitat description; usually determined by 
preliminary, in-house assessment.  
17 Suitable habitat comprises areas that contain or exhibit the specific components or constituents necessary for plant persistence; 
determined by field inspection and/or surveys; may or may not contain Ute ladies’-tresses. Habitat descriptions can be found in 
Recovery Plans and Federal Register Notices for the species at <http://www.fws.gov/endangered/wildlife.html>. 
18 Occupied habitat is defined as any area within 300 feet of a listed plant individual. 
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e. Reduce width of ROWs and minimize the depth of excavation needed for the road 
bed,  


f. Construction and ROW management measures should avoid soil compaction that 
would impact Ute ladies’-tresses habitat, 


g. Off-site impacts or indirect impacts should be avoided or minimized (i.e. install 
berms or catchment ditches to prevent spilled materials from reaching occupied or 
suitable habitat through either surface or groundwater), 


h. Place signing to limit off-road travel in sensitive areas,  


i. Stay on designated routes and other cleared/approved areas, and 


j. All disturbed areas will be re-vegetated with species approved by USFWS and 
BLM botanists. 


4. Within occupied habitat project infrastructure will be designed to avoid direct disturbance 
and minimize indirect impacts to populations and to individual plants: 


a. Follow the above (#3) recommendations for project design within suitable habitats, 


b. Buffers of 300 feet minimum between ROW (roads and surface pipelines) or 
surface disturbance (well pads) and plants and populations will be incorporated, 


c. Surface pipelines will be laid such that a 300-foot buffer exists between the edge of 
the ROW and the plants, using stabilizing and anchoring techniques when the 
pipeline crosses habitat to ensure the pipelines don’t move towards the population, 


d. Before and during construction, areas for avoidance should be visually identifiable 
in the field, e.g., flagging, temporary fencing, rebar, etc., 


e. Where technically and economically feasible, use directional drilling or multiple 
wells from the same pad, 


f. Designs will avoid altering site hydrology and concentrating water flows or 
sediments into occupied habitat,  


g. Place produced oil, water, or condensate tanks in centralized locations, away from 
occupied habitat, with berms and catchment ditches to avoid or minimize the 
potential for materials to reach occupied or suitable habitat, and 


h. Minimize the disturbed area of producing well locations through interim and final 
reclamation. Reclaim well pads following drilling to the smallest area possible.  


5. Occupied Ute ladies’-tresses habitats within 300 feet of the edge of the surface pipelines’ 
ROWs, 300 feet of the edge of the roads’ ROWs, and 300 feet from the edge of the well 
pad shall be monitored for a period of three years after ground disturbing activities. 
Monitoring will include annual plant surveys to determine plant and habitat impacts 
relative to project facilities. Annual reports shall be provided to the BLM and the USFWS. 
To ensure desired results are being achieved, minimization measures will be evaluated and 
may be changed after a thorough review of the monitoring results and annual reports 
during annual meetings between the BLM and the USFWS.  
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6. Reinitiation of Section 7 consultation with the USFWS will be sought immediately if any 
loss of plants or occupied habitat for the Ute ladies’-tresses is anticipated as a result of 
project activities. 


Additional site-specific measures may also be employed to avoid or minimize effects to the 
species. These additional measures will be developed and implemented in consultation with the 
USFWS to ensure continued compliance with the ESA. 
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C.1 KEY OBSERVATION POINT (KOP) PHOTOGRAPHS 


 


 


Figure 1. KOP 1 – Green River Shoreline. 
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Figure 2. KOP 2 – Fourmile Bottom. 
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Figure 3. KOP 3 – West of Blind Canyon. 
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Figure 4. KOP 4 – Wild Horse Bench. 
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Figure 5. Kop 5 – Sand Wash Road. 
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Figure 6. KOP 6 – Wrinkle Road and Franks Canyon.  
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Figure 7. KOP 7 –  Wrinkle Road and Devils Canyon. 
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Table D-1. Federally Threatened, Endangered, and Candidate Species Identified as Potentially Occurring in Duchesne and 


Uintah Counties, Utah  


Common 
Name 


Species Name 


Status Habitat Association 
Potential for Occurrence Within the 


Proposed Project Area** 


Further 
Analysis 


(Yes/No) 


Threatened, Endangered and Candidate Plant Species 


Barneby 
ridgecress 
Lepidium 
barnebyanum 


Endangered Duchesne County. Soils that are shallow, fine-
textured, and intermixed with rock fragments 
along semi-barren ridges in pinyon-juniper 
woodlands. 6,100–6,500 feet. 


None. Known locations of and potential 
habitat for this species occur outside of the 
project area. 


No 


White River 
penstemon 


Penstemon 
scariosus var. 
albifluvis 


Candidate Parachute Creek Member of the Green River 
Formation on sparsely vegetated shale slopes in 
mixed desert shrub and pinyon-juniper 
communities. 5,000–6,000 feet. 


None. All known populations occur to the east 
of the project area near the Utah/Colorado 
border. Suitable habitat does not exist within 
project area boundaries. 


No 


Clay reed-
mustard 


Schoenocrambe 
argillacea 


Threatened Bookcliffs On the contact zone between the 
upper Uinta and lower Green River shale 
formations in mixed desert shrub of Indian 
ricegrass and pygmy sagebrush. 5,000–5,650 
feet. 


High. Known populations and potential habitat 
occurs in the south-central portion of the 
project area. 


Yes 


Shrubby reed-
mustard 


Schoenocrambe 
suffrutescens 


 


Endangered Parachute Creek Member of the Green River 
Formation on calcareous shale in pygmy 
sagebrush, mountain mahogany, juniper and 
mixed desert shrub communities. 5,400–6,000 
feet. 
 


High. Known populations and potential habitat 
occurs in the southeastern corner of the 
project area. 


Yes 


Pariette cactus 
Sclerocactus 
brevispinus 


Threatened Fine soils in clay badlands in sparse salt desert 
shrubland communities from 4,600–4,900 feet. 


High. Area of occurrence exists within project 
area. 


Yes 


Uinta Basin 
hookless cactus 


Sclerocactus 
wetlandicus  


Threatened Gravelly hills and terraces on Quaternary and 
tertiary alluvium soils in cold desert shrub 
communities from 4,300–6,560 feet. 


High. At least three known populations and 
areas of potentially suitable habitat exist within 
the project area. 


Yes 
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Table D-1. Federally Threatened, Endangered, and Candidate Species Identified as Potentially Occurring in Duchesne and 


Uintah Counties, Utah  


Common 
Name 


Species Name 


Status Habitat Association 
Potential for Occurrence Within the 


Proposed Project Area** 


Further 
Analysis 


(Yes/No) 


Graham’s 
beardtongue 
Penstemon 
grahamii 


Proposed East Duchesne and Uintah Counties. Lower 
Parachute Member of the Green River Formation. 
Shale knolls in sparsely vegetated desert shrub 
and pinyon-juniper communities. 4,600–6,700 
feet. 


High. Known individuals occur near Sand 
Wash in the southeastern corner of the project 
area. 


Yes 


Ute ladies’-
tresses 
Spiranthes 
diluvialis 


Threatened Streams, bogs and open seepages in 
cottonwood, salt cedar, willow and pinyon-juniper 
communities on the south and east slope of the 
Uintah Range, and the Green River and its 
tributaries from Browns Park to Split mountain. 
Potentially in the Upper reaches of streams in the 
Book Cliffs. 4,400–6,810 feet. 


Low. No known populations exist in the project 
area, but potential habitat may occur in 
association with riparian areas. 


Yes 


Threatened, Endangered and Candidate Mammal Species 


Black-footed 
ferret 
Mustela nigripes 


Endangered This species inhabits semi-arid grasslands and 
mountain basins. It is found primarily in 
association with active prairie dog colonies that 
contain suitable burrow densities and colonies 
that are of sufficient size (Biggins et al. 1993). 


None. Suitable habitat for this species does 
not exist in the project area. 


No 


Canada lynx 
Lynx 
canadensis 


Threatened Primarily occurs in Douglas-fir, spruce-fir, and 
subalpine forests at elevations above 7,800 feet. 
The lynx uses large woody debris such as 
downed logs and windfalls to provide denning 
sites for protection and thermal cover for kittens. 


None. If extant in Utah, this species most 
likely occurs in montane forests in the Uinta 
Mountains. 


No 


Threatened, Endangered and Candidate Bird Species 


Mexican spotted 
owl 
Strix 
occidentalis 
lucida 


Threatened This species is found primarily in canyons with 
mixed conifer forests, pine-oak woodlands and 
riparian areas. This species nests on platforms 
and large cavities in trees, on ledges, and in 
caves. Breeding and nesting season: 
approximately March through August. 


Moderate. Canyon habitat or suitable riparian 
habitat occurs within the project area. 


Yes 
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Table D-1. Federally Threatened, Endangered, and Candidate Species Identified as Potentially Occurring in Duchesne and 


Uintah Counties, Utah  


Common 
Name 


Species Name 


Status Habitat Association 
Potential for Occurrence Within the 


Proposed Project Area** 


Further 
Analysis 


(Yes/No) 


Greater sage-
grouse 
Centrocercus 
urophasianus 


Candidate Inhabits upland sagebrush habitat in rolling hills 
and benches. Breeding occurs on open leks (or 
strutting grounds) and nesting and brooding 
occurs in upland areas and meadows in proximity 
to water and generally within a 1-mile radius of 
the lek. During winter, sagebrush habitats at sub-
montane elevations commonly are used. 
Breeding season: March 1 through June 30. 


High. The species is widespread, but 
declining, in Utah, with extant populations in 
Uintah and Duchesne counties. Suitable 
habitat and known leks occur within the 
project area boundaries. 


Yes 


Western yellow-
billed cuckoo 
Coccyzus 
americanus 
occidentalis 


Candidate This species is considered to be a riparian 
obligate and usually occurs in large tracts of 
cottonwood/willow habitats. However, this 
species also has been documented in lowland 
deciduous woodlands, alder thickets, deserted 
farmlands, and orchards. Breeding season: late 
June through July. 


Moderate to Low Potential. Small patches of 
potential habitat occur within the northeastern 
portion of the project area. 


Yes. Indirect 
impacts to 
riparian habitats 
and development 
in floodplains. 


Threatened, Endangered and Candidate Fish Species 


Bonytail 
Gila elegans 


Endangered This species is endemic to the Colorado River 
system and currently is restricted to the Green 
River in Utah. They use main channels of large 
rivers and favor swift currents. 


Moderate– Designated Critical Habitat for this 
species occurs at the segment of the Green 
River located approximately nine river miles 
south of the project area. 


Yes. Water for 
well construction 
and production 
will be taken 
from tributaries 
to the Green 
River. Wells 
proposed in 
Green River 
Floodplain. 
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Table D-1. Federally Threatened, Endangered, and Candidate Species Identified as Potentially Occurring in Duchesne and 


Uintah Counties, Utah  


Common 
Name 


Species Name 


Status Habitat Association 
Potential for Occurrence Within the 


Proposed Project Area** 


Further 
Analysis 


(Yes/No) 


Colorado 
pikeminnow 
Ptychocheilus 
lucius 


Endangered The range of the Colorado pikeminnow is 
restricted to the Upper Colorado River basin, 
upstream of Glen Canyon Dam. Adult Colorado 
pikeminnow use a variety of habitat types, 
depending on time of year, but mainly utilize 
shoreline runs, eddies, backwater habitats, 
seasonally flooded bottoms, and side canyons. 
They are most abundant in the upper Green 
River (between the mouth of the Yampa River 
and head of Desolation Canyon) and lower Green 
River (between the Price and San Rafael Rivers). 
Other concentration areas include the Yampa 
River, the lower 21 miles of the White River, and 
the Ruby and Horsethief Canyon area between 
Westwater, Utah, and Loma, Colorado (USFWS 
2002b). 


Moderate to High. Designated Critical Habitat 
for this species occurs within the project area 
boundary. 


Yes. Water for 
well construction 
and production 
will be taken 
from tributaries 
to the Green 
River. Wells 
proposed in 
Green River 
Floodplain. 


Humpback chub 
Gila cypha 


Endangered Suitable habitat for this species is characterized 
by a wide variety of riverine habitats, especially 
canyon areas with fast currents, deep pools, and 
boulder habitat. This species originally inhabited 
the main stem of the Colorado River from what is 
now Lake Mead to the canyon areas of the Green 
and Yampa River Basins. Currently, it appears 
restricted to the Colorado River at Black Rocks 
and Westwater Canyon of the Green River, and 
Yampa Canyon of the Yampa River (USFWS 
2002c). Suitable habitat and critical habitat has 
been designated for this species in the Green 
River in Uintah County (USFWS 1994a). 


Moderate. Designated Critical Habitat for this 
species occurs along the segment of Green 
River located approximately nine river miles 
south of the project area. 


Yes. Water for 
well construction 
and production 
will be taken 
from tributaries 
to the Green 
River. Wells 
proposed in 
Green River 
Floodplain. 
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Table D-1. Federally Threatened, Endangered, and Candidate Species Identified as Potentially Occurring in Duchesne and 


Uintah Counties, Utah  


Common 
Name 


Species Name 


Status Habitat Association 
Potential for Occurrence Within the 


Proposed Project Area** 


Further 
Analysis 


(Yes/No) 


Razorback 
sucker 
Xyrauchen 
texanus 


Endangered This fish species is found in a variety of habitats 
including quiet eddies, pools, and mid-channel 
runs. They are usually found over sand or silt 
substrate, but occur over gravel and cobble bars. 
The largest population is known to occur in the 
upper Green River between the confluence of the 
Yampa River and the confluence of the 
Duchesne River. Adults also occur in the 
Colorado River near Grand Junction, Colorado, 
although numbers are very low (USFWS 2002d). 
Critical habitat has been designated for this 
species in the Green River in Carbon, Duchesne, 
Emery, Uintah and Grand Counties (USFWS 
1994a). 


Moderate to High. Designated Critical Habitat 
for this species occurs within the project area 
boundary. 


Yes. Water for 
well construction 
and production 
will be taken 
from tributaries 
to the Green 
River. Wells 
proposed in 
Green River 
Floodplain. 


**Data derived from SWCA surveys (2006) and the UDWR Conservation Data Center (UDWR 2002). 
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Table D-2. BLM Sensitive Species Identified as Potentially Occurring in Duchesne and Uintah Counties, Utah 


Common 
Name 


Species Name 


Status Habitat Association 
Potential for Occurrence Within the 


Proposed Project Area 


Further 
Analysis 


(Yes/No) 


Special Status Plant Species 


Park rock cress 
Arabis 
vivariensis 


Sensitive 
 


Weber Formation sandstone and limestone 
outcrops in mixed desert shrub and pinyon-
juniper communities. 5,000–6,000 feet. 


None. Formation and associated soils do not 
occur in the project area. 


No 


Horseshoe 
milkvetch 
Astragalus 
equisolensis 


Sensitive Duchesne River Formation soils in sagebrush, 
shadscale, horsebrush, and mixed desert shrub 
communities. 4,790–5,185 feet. 


None. The Duchesne River Formation and 
associated soils do not occur in the project 
area. Known populations are approximately 20 
miles away from the project area. 


No 


Hamilton 
milkvetch 
Astragalus 
hamiltonii 


Sensitive 
 


Lapoint and Dry Gulch members of the Duchesne 
River Formation, Mowery shale, Dakota and 
Wasatch Formation soils in pinyon-juniper and 
desert shrub communities. 5,240–5,800 feet. 


None. Formation and associated soils do not 
occur in the project area. 


No 


Goodrich’s 
columbine  


Aquilegia 
scopulorum var. 
goodrichii 


Sensitive Green River shale ridges in association with 
bristle conepine, limber pine, Salina wildrye, 
mountain mahogany, pinyon, and Douglas-fir 
communities. 7,400–9,400 feet. 


Moderate. Formation and associated soils 
occur in the project area. However, little is 
known about the species’ exact habitat 
requirements. 


Yes 


Ownbey’s thistle 
Cirsium 
ownbeyi 


Sensitive 
 


East flank Uinta Mountains. In mesic sites within 
canyons of mixed sagebrush, juniper, and 
riparian communities. 5,500–6,200 feet. 


None. Formation and associated soils do not 
occur in the project area. 


No 


Goodrich 
cleomella 
Cleomella 
palmeriana 


Sensitive Associated with charming woody aster 
(Machaeranthera venusta), Intermountain 
phacelia, yellow milkvetch, and mat saltbush on 
eroded slopes of heavy clay in the Morrison 
Formation at 5,400 feet. 


None. Formation and associated soils do not 
occur in the project area. 


No 


Barneby’s 
catseye  


Cryptantha 
barnebyi 


Sensitive White semi-barren shale knolls of the Green 
River Formation in shadscale, rabbitbrush, 
sagebrush, and pinyon-juniper communities. 
6,000–7,900 feet. 


Moderate. Formation and associated soils 
occur in the project area. However, little is 
known about the species’ exact habitat 
requirements. 


Yes 
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Table D-2. BLM Sensitive Species Identified as Potentially Occurring in Duchesne and Uintah Counties, Utah 


Common 
Name 


Species Name 


Status Habitat Association 
Potential for Occurrence Within the 


Proposed Project Area 


Further 
Analysis 


(Yes/No) 


Graham’s 
catseye 
Cryptantha 
grahamii 


Sensitive Green River Shale in mixed desert shrub, 
sagebrush, pinyon-juniper, and mountain brush 
communities. 5,000–7,400 feet. 


Moderate. Formation and associated soils 
occur in the project area. However, little is 
known about the species’ exact habitat 
requirements. 


Yes 


Untermann 
daisy 
Erigeron 
untermanii 


Sensitive Pinyon-juniper communities on calcareous shales 
and sandstones of the Uinta and Green River 
formations. Duchesne and Uintah counties; 
endemic. 7,000–7,800 feet. 


Moderate. Formation and associated soils 
occur in the project area. However, little is 
known about the species’ exact habitat 
requirements. 


Yes 


Alcove bog-
orchid 
Habenaria 
zothecina 


Sensitive Moist stream banks, seeps, hanging gardens in 
mixed desert shrub, pinyon-juniper, and oakbrush 
vegetation communities. 4,000–6,200 feet. 


None. Formation and associated soils do not 
occur in the project area. 


No 


Rock 
hymenoxis 
Hymenoxys 
lapidicola 


Sensitive Sandy soils on ledges and soil-filled crevices in 
the Weber Formation associated with Blue 
Mountain. 5,700–8,100 feet. 


None. Formation and associated soils do not 
occur in the project area. 


No 


Goodrich’s 
blazingstar  
Mentzelia 
goodrichii 


Sensitive Steep, white, marly calciferous shale outcrops of 
the Green River Formation with scattered limber 
pine, pinyon pine, Douglas-fir, mountain 
mahogany, and rabbitbrush. 8,100–8,800 feet. 


Moderate. Formation and associated soils 
occur in the project area. However, little is 
known about the species’ exact habitat 
requirements. 


Yes 


Duchesne 
greenthread  


Thelesperma 
caespitosum 


Sensitive White shale benches and windswept slopes of 
the Green River and Uinta Formation with pinyon 
and mountain mahogany. 5,900–8,400 feet. 


Moderate. Formation and associated soils 
occur in the project area. However, little is 
known about the species’ exact habitat 
requirements. 


Yes 
  


Sterile yucca 
Yucca sterilis 


Sensitive Salt and mixed desert shrub communities 
growing in sandy soils. 4,800–5,800 feet. 


Moderate. Formation and associated soils 
occur in the project area. However, little is 
known about the species’ exact habitat 
requirements. 


Yes 
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Table D-2. BLM Sensitive Species Identified as Potentially Occurring in Duchesne and Uintah Counties, Utah 


Common 
Name 


Species Name 


Status Habitat Association 
Potential for Occurrence Within the 


Proposed Project Area 


Further 
Analysis 


(Yes/No) 


Huber’s 
pepperplant 
Lepidium huberi 


Sensitive Black sagebrush, mountain brush, ponderosa 
pine, lodgepole pine, and spruce-fir communities, 
in sand or silty sands derived from the Shinarump 
Member of the Chinle, Park City, and Weber 
Sandstone. 7,300–9,700 feet. 


None. Formation and associated soils do not 
occur in the project area. 


No 


Stemless 
penstemon 
Penstemon 
acaulis var. 
acaulis 


Sensitive Daggett County. Semi-barren 
Substrates in the Browns Park Geological 
Formation. Pinyon-juniper and sagebrush-grass 
communities. 5,840–7,285 feet. 


None. Formation and associated soils do not 
occur in the project area. 


No 


Gibbens 
penstemon 
Penstemon 
gibbensii 


Sensitive 
 


Brown’s Park in Daggett County. Sandy and 
shaley (Green River Shale) bluffs and slopes with 
juniper, thistle, Eriogonum, Elymus, serviceberry, 
rabbitbrush, and Thermopsis. 5,500–6,400 feet. 


None. Formation and associated soils do not 
occur in the project area. 


No 


Goodrich 
penstemon 
Penstemon 
goodrichii 


Sensitive 
 


Lapoint-Tridell-Whiterocks area. Lapoint and Dry 
Gulch members of the Duchesne River Formation 
on blue gray to reddish bands of clay badlands. 
5,590–6,215 ft. 


None. Formation and associated soils do not 
occur in the project area. 


No 


Special Status Wildlife Species 


Big free-tailed 
bat 
Nyctinomops 
macrotis 


Sensitive The species is rare in Utah, occurring primarily in 
the southern half of the state, although individuals 
may rarely occur in northern Utah. Prefers rocky 
and woodland habitats, where roosting occurs in 
caves, mines, old buildings, and rock crevices 
(UDWR 2011). 


Low. High cliffs such as bats may use for 
roosting may occur along the Green River 
(Oliver 2000). 


Yes. Potential 
roosting and 
foraging habitat 
occur within the 
project area. 
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Table D-2. BLM Sensitive Species Identified as Potentially Occurring in Duchesne and Uintah Counties, Utah 


Common 
Name 


Species Name 


Status Habitat Association 
Potential for Occurrence Within the 


Proposed Project Area 


Further 
Analysis 


(Yes/No) 


Spotted bat 
Euderma 
maculatum 


Sensitive Inhabits desert shrub, sagebrush-rabbitbrush, 
piñon-juniper woodland, and ponderosa pine and 
montane forest habitats. In Utah, the species also 
uses lowland riparian and montane grassland 
habitats. Suitable cliff habitat typically appears to 
be necessary for roosts/hibernacula. Spotted bats 
typically do not migrate and use hibernacula that 
maintain a constant temperature above freezing 
from September through May. Hibernation (in 
caves) and winter activity have been documented 
in southwestern Utah. 


Low. The species potentially occurs 
throughout Utah; however, no occurrence 
records exist for the extreme northern or 
western parts of the state. Known 
occurrences have been reported in 
northeastern Uintah County. 


Yes. Potential 
roosting and 
foraging habitat 
occur within the 
project area. 


Townsend’s big-
eared bat 
Corynorhinus 
townsendii 


Sensitive Inhabits a wide range of habitats from semi 
desert shrublands and piñon-juniper woodlands 
to open montane forests. Roosting occurs in 
mines and caves, in abandoned buildings, on 
rock cliffs, and occasionally in tree cavities. 
Foraging occurs well after dark over water, along 
margins of vegetation, and over sagebrush. 


Low to Moderate. The species occurs 
throughout much of Utah including Duchesne 
and Uintah counties. Relative to the project 
area, one individual was collected at the 
Ouray National Wildlife Refuge in 1980, 
approximately 12 miles northeast of the 
project area. Roosting habitat potentially 
could occur in areas where rock cliffs and 
caves are present. Utah Division of Wildlife 
Resources has identified project area as 
“Limited Value Habitat.” 


No 


Fringed myotis 
Myotis 
thysanodes 


Sensitive A small bat that occurs in most of the western 
United States, as well as in much of Mexico and 
part of southwestern Canada. The species is 
widely distributed throughout Utah, but is not very 
common in the state. The fringed myotis inhabits 
caves, mines, and buildings, most often in desert 
and woodland areas.  


None. Suitable habitat for this species does 
not exist in the project area. 


No 
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Table D-2. BLM Sensitive Species Identified as Potentially Occurring in Duchesne and Uintah Counties, Utah 


Common 
Name 


Species Name 


Status Habitat Association 
Potential for Occurrence Within the 


Proposed Project Area 


Further 
Analysis 


(Yes/No) 


White-tailed 
prairie dog 
Cynomys 
leucurus 


Sensitive White-tailed prairie dogs are typically found in 
open shrublands, semi-desert grasslands, and 
mountain valleys, where they occur in loosely 
organized colonies that may occupy hundreds of 
acres on favorable sites. Similar to other prairie 
dogs, white-tailed prairie dogs spend much of 
their time in underground burrows, often 
hibernating during the winter. 


Moderate. Suitable habitat for this species 
occurs in the project area. 


Yes 


Kit fox 
Vulpes macrotis 


Sensitive Native to much of the western United States and 
northern Mexico. Although the species is not 
overly abundant in Utah, it does occur in the 
western, east-central, and southeastern areas of 
the state. The kit fox opportunistically eats small 
mammals (primarily rabbits and hares), small 
birds, invertebrates, and plant matter. The 
species is primarily nocturnal, but individuals may 
be found outside of their dens during the day. 
The species most often occurs in open prairie, 
plains, and desert habitats.  


None. Suitable habitat for this species does 
not exist in the project area. 


No 


Smooth 
greensnake 
Opheodrys 
vernalis  


Sensitive Typically inhabits meadows, grassy marshes, and 
moist grassy fields along forest edges. Its 
distribution ranges from northeastern Utah into 
central Colorado and northern New Mexico, and 
into the Northern Plains from the Canadian 
border south to Kansas and Missouri. 


None. No moist meadows or marshes in the 
project area. 


No 


Cornsnake 
Elaphe guttata 


Sensitive An isolated population occurs in western 
Colorado and eastern Utah. Usually found near 
streams, or in rocky or forest habitats. This 
species is typically more active at night. 


None. This species is not known in Uintah 
County and there is no suitable habitat in the 
project area. 


No 
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Table D-2. BLM Sensitive Species Identified as Potentially Occurring in Duchesne and Uintah Counties, Utah 


Common 
Name 


Species Name 


Status Habitat Association 
Potential for Occurrence Within the 


Proposed Project Area 


Further 
Analysis 


(Yes/No) 


Special Status Bird Species 


Bald eagle 
Haliaeetus 
leucocephalus 


Sensitive In Utah, breeding occurrences are limited to eight 
locations within four counties (Daggett, Davis, 
Grand, Duchesne, Emery, Grand, and Wayne 
counties; AET and Buys 2006). Winter habitat 
typically includes areas of open water, adequate 
food sources, and sufficient diurnal perches and 
night roosts. 


Moderate. Bald eagle winter roosting habitat 
occurs along the eastern edge of the project 
area within the Green River riparian corridor. 


Yes 


American white 
pelican 
Pelecanus 
erythrorhynchos 


Sensitive Inhabits areas of open water including large 
rivers, lakes, ponds, and reservoirs with 
surrounding habitats ranging from barren to 
heavily vegetated sites. Typically nests on 
isolated islands in lakes or reservoirs; rarely nests 
on peninsulas (UDWR 2011).  


Low. In Utah, the species is known to nest on 
islands associated with Great Salt and Utah 
lakes.  


No 


Black swift 
Cypseloides 
niger 


Sensitive This species requires waterfalls for nesting; 
typically the falls are permanent. Coniferous 
forests, often mixed conifer or spruce-fir forests, 
typically surround nesting sites, but this varies 
depending on elevation and aspect, and nest 
sites may include mountain shrub, aspen, or even 
alpine components. Streams that create the 
waterfalls are typically mountain riparian habitats 
(UDWR 2011). 


None. Suitable habitat for this species does 
not exist in the project area. 


No 


Bobolink 
Dolichonyx 
oryzivorus 


Sensitive Inhabits mesic and irrigated meadows, riparian 
woodlands, and subalpine marshes at lower 
elevations (2,800–5,500 feet). Suitable breeding 
habitat for this ground nester includes tall grass, 
flooded meadows, prairies, and agricultural fields; 
forbs and perch sites also are required.  


Low. The species breeds in isolated areas of 
Utah, primarily in the northern half of the 
state. No breeding by this species has been 
documented within the project area.  


No 







Gasco Final EIS Appendix D: Special Status Species Retained  
 and Eliminated from Detailed Analysis 


D-12 


Table D-2. BLM Sensitive Species Identified as Potentially Occurring in Duchesne and Uintah Counties, Utah 


Common 
Name 


Species Name 


Status Habitat Association 
Potential for Occurrence Within the 


Proposed Project Area 


Further 
Analysis 


(Yes/No) 


Burrowing owl 
Athene 
cunicularia 


Sensitive Inhabits desert, semi-desert shrubland, 
grasslands, and agricultural areas. Nesting 
habitat primarily consists of flat, dry, and relatively 
open terrain; short vegetation; and abandoned 
mammal burrows for nesting and shelter. 
Breeding season: April through July 15.  


High. Suitable habitat and known nests occur 
within the project area. 


Yes 


Ferruginous 
hawk 


Buteo regalis 


Sensitive In Utah, this species resides mainly in lowland 
open desert terrain characterized by barren cliffs 
and bluffs, piñon-juniper woodlands, sagebrush-
rabbit brush, and cold desert shrub. Nesting 
habitat includes promontory points and rocky 
outcrops.  


High. This species is known to nest within the 
project area. 


Yes 


Lewis’ 
woodpecker 
Melanerpes 
lewis 


Sensitive Inhabits open habitats including pine forests, 
riparian areas, and piñon-juniper woodlands. 
Breeding habitat typically includes ponderosa 
pines and cottonwoods in stream bottoms and 
farm areas. In Utah, the species inhabits 
agricultural lands and urban parks, montane and 
desert riparian woodlands, and submontane 
shrub habitats. Breeding season: mid-May 
through mid-August. 


Low. In Utah, the species is widespread, but 
is an uncommon nester along the Green 
River. Breeding by this species has been 
observed in Ouray and Uintah counties, and 
along Pariette Wash. 


Yes. Potential 
habitat occurs 
within the 
project area. 


Long-billed 
curlew 
Numenius 
americanus 


Sensitive Inhabits shortgrass prairies, alpine meadows, 
riparian woodlands, and reservoir habitats. 
Breeding habitat includes upland areas of 
shortgrass prairie or grassy meadows with bare 
ground components, usually near water.  


Low. Widespread migrant in Utah. Breeding 
birds are fairly common but localized, 
primarily in central and northwestern Utah. 
Potential nesting has been reported in Uintah 
County, but has not been confirmed.  


No 


Mountain plover 
Charadrius 
montanus 


Sensitive One known breeding population exists in Utah, 
and is located on Myton Bench.  The Utah 
population breeds in shrub-steppe habitat among 
white-tailed prairie dogs and near roadways or oil 
well pads.   


Moderate. The breeding population on Myton 
Bench is suspected to have drastically 
declined in recent years. There have been no 
new breeding bird sightings since 2002. 


Yes 
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Table D-2. BLM Sensitive Species Identified as Potentially Occurring in Duchesne and Uintah Counties, Utah 


Common 
Name 


Species Name 


Status Habitat Association 
Potential for Occurrence Within the 


Proposed Project Area 


Further 
Analysis 


(Yes/No) 


Northern 
goshawk 
Accipiter gentilis 


Sensitive Mature mountain forest and riparian zone 
habitats. The northern goshawk is a neotropical 
migrant that occurs across the northern regions 
of North America in scattered populations 
primarily in mature mountain forest and valley 
cottonwood habitats. 


None. There is no suitable habitat for this 
species in the project area. Populations of 
northern goshawk have been identified in the 
mid elevations of the VPA in the Uinta 
Mountains and the Book Cliffs. 


No 


Short-eared owl 
Asio flammeus 


Sensitive Inhabits arid grasslands, agricultural areas, 
marshes, and occasionally open woodlands. In 
Utah, cold desert shrub and sagebrush-rabbit 
brush habitats also are utilized. Typically a 
ground nester. Typical breeding season: April 10 
through June 15. 


Low. The species breeds in northern Utah 
and occurs as a migrant potentially 
throughout the state. Known to occur in 
Uintah County, with occurrence probable in 
Duchesne County. Historically, juvenile owls 
were observed within the project area. 
Consequently, it is possible that breeding 
short-eared owls could occur within the 
project area. 


Yes 


Special Status Fish Species 


Roundtail chub 
Gila robusta 


Sensitive Adults inhabit low to high flow areas in the Green 
River; young occur in shallow areas with minimal 
flow. 


Moderate. This species has potential to occur 
in the Green River below the Pariette Draw 
confluence. It is most often found in murky 
pools near strong currents in the main-stem 
Colorado River and its large tributaries. 


Yes 


Flannelmouth 
sucker 
Catostomus 
latipinnis 


Sensitive Adults occur in riffles, runs, and pools in streams 
and large rivers, with the highest densities usually 
in pool habitat. Young live in slow to moderately 
swift waters near the shoreline areas. 


Moderate. This species occurs in the main-
stem Colorado and its large tributaries. 


Yes 


Bluehead 
sucker 
Catostomus 
discobolus 


Sensitive Occupies a wide range of aquatic habitats 
ranging from cold, clear mountain streams to 
warm, turbid rivers. This species occurs in the 
lower portion of Pariette Draw and in the Green 
River below the Pariette Draw confluence. Fast 
flowing streams have been identified as important 
habitat for this species. 


Moderate. Suitable habitat for this species 
occurs in the project area. 


Yes 
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Table D-3. Methodology for Determining the Acres of Direct and Indirect Disturbance* for Federally Endangered, 


Threatened, and Candidate Plant Species, and BLM Sensitive Plant Species Retained for Analysis 


Common Name 


Species Name 
Status 


Methodology for Calculation of Acres of Direct  
and Indirect Impact Areas 


Data Source 


Clay reed-
mustard 


Schoenocrambe 
argillacea 


Threatened Direct impacts were calculated as the intersection of the most 
current habitat polygon for Schoenocrambe argillacea and areas 
proposed for direct disturbance under each alternative. Indirect 
impacts were calculated as the intersection of the most current 
habitat polygon for Schoenocrambe argillacea and a 300-foot 
buffer around all areas proposed for direct disturbance under 
each alternative. 


USFWS 1994b; USFWS 2011b habitat 
polygon  


Shrubby reed-
mustard 


Schoenocrambe 
suffrutescens 


 


Endangered Direct impacts were calculated as the intersection of the most 
current habitat polygon for Schoenocrambe suffrutescens and 
areas proposed for direct disturbance under each alternative. 
Indirect impacts were calculated as the intersection of the most 
current habitat polygon for Schoenocrambe suffrutescens and a 
300-foot buffer around all areas proposed for direct disturbance 
under each alternative. 


USFWS 2010d updated habitat polygon, of 
the Badland cliffs habitat area delineated in 
the 1994 recovery plan (USFWS 1994b) 


Pariette cactus 
Sclerocactus 
brevispinus 


Threatened Direct impacts were calculated as the intersection of the most 
current habitat polygon for Sclerocactus brevispinus and areas 
proposed for direct disturbance under each alternative. Indirect 
impacts were calculated as the intersection of the most current 
habitat polygon for Sclerocactus brevispinus and a 300-foot 
buffer around all areas proposed for direct disturbance under 
each alternative. 


USFWS 2011a updated potential habitat 
polygon; 2009 core conservation areas 
developed through Castle Peak-Eightmile 
Flat EIS consultation 


Uinta Basin 
hookless cactus 


Sclerocactus 
wetlandicus  


Threatened Direct impacts were calculated as the intersection of the most 
current habitat polygon for Sclerocactus wetlandicus and areas 
proposed for direct disturbance under each alternative. Indirect 
impacts were calculated as the intersection of the most current 
habitat polygon for Sclerocactus wetlandicus and a 300-foot 
buffer around all areas proposed for direct disturbance under 
each alternative. 


USFWS 2011a updated potential habitat 
polygon 
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Table D-3. Methodology for Determining the Acres of Direct and Indirect Disturbance* for Federally Endangered, 


Threatened, and Candidate Plant Species, and BLM Sensitive Plant Species Retained for Analysis 


Common Name 


Species Name 
Status 


Methodology for Calculation of Acres of Direct  
and Indirect Impact Areas 


Data Source 


Graham’s 
beardtongue 
Penstemon 
grahamii 


Proposed Direct impacts were calculated as the intersection of the most 
current habitat polygon for Penstemon grahamii and areas 
proposed for direct disturbance under each alternative. Indirect 
impacts were calculated as the intersection of the most current 
habitat polygon for Penstemon grahamii and a 300-foot buffer 
around all areas proposed for direct disturbance under each 
alternative. 


USFWS 2011a survey areas 


Ute ladies’-
tresses 
Spiranthes 
diluvialis 


Threatened Direct and indirect impacts were calculated as the intersection of 
riparian corridors along the Green River and Nine Mile Canyon 
and the project area. 
 


BLM GIS layer of riparian areas 


* See Chapter 2, Table 2-9, and Chapter 4, Section 4.12 for the total acre of direct and indirect impacts to special status plant species under the management alternatives. 
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Reclamation 
Unit (NRCS 
Map Unit ID) 


Soil Series Slope 
(%) 


Hydrologic 
Group 


Water 
Erosion 
Hazard 


Wind 
Erosion 
Hazard 


Reclamation 
Potential 


Risk 
Texture 


Acres of 
Project 
Area* 


% of 
Project 


Area 
12 Badland-Rock outcrop 


complex 
1 to 100 D Mod/Low Moderate High Clay 7,225 3.5% 


21 Bigpack loam 1 to 8 B Mod/Low Moderate Unknown Loam 369 0.2% 
27 Boreham loam 0 to 2 B Low Moderate High Loam 6,203 3.0% 
36 Cadrina extremely stony 


loam-rock outcrop complex 
25 to 50 D Mod/Low Low High Loam 7,783 3.8% 


38 Cadrina-Casmos-Rock 
outcrop complex 


2 to 40 D Mod/Low Low High Loam 16,727 8.1% 


41 Cakehill sandy loam 2 to 5 C Low Moderate High Sandy loam 963 0.5% 
74 Gerst parachannery loam 4 to 25 D High/Low Moderate High Loam 1,182 0.6% 
87 Green River loam, 


frequently flooded 
0 to 2 C Mod/Low Moderate High Loam 168 0.1% 


88 Green River loam, 
occasionally flooded 


0 to 2 C Low Moderate High Loam 609 0.3% 


113 Loka gravelly sandy loam 0 to 3 A High/Mod
/Low 


Low High Loam 2,551 1.2% 


114 Loka very gravelly sandy 
loam 


4 to 25 A Low Low Unknown Very gravelly 
sandy loam 


1,547 0.7% 


115 Loka-Cadrina complex 2 to 25 A Low Low Unknown Sandy loam 600 0.3% 
120 Jenrid sandy loam 0 to 2 B Mod/Low Moderate High Sandy loam 1,527 0.7% 
122 Jenrid–Green River 


complex 
0 to 2 B Low Moderate High Sandy loam 173 0.1% 


123 Kilroy loam 1 to 4 B Low Moderate High Loam 5,181 2.5% 
128 Leebench sandy loam 0 to 2 C Mod/Low Moderate High Sandy loam 1,248 0.6% 
129 Leeko loam 0 to 4 C Low Moderate High Loam 942 0.5% 
136 Mikim loam 1 to 3 B High/Low Moderate Unknown Loam 6 0.0% 
138 Mikim silt loam 2 to 4 B High/Low Moderate Unknown Silt loam 1,419 0.7% 
140 Mikim-Hickerson 


association 
1 to 4 B High/Low Moderate High Silt loam 43 0.0% 


142 Milok-Montwel-Badland 
association 


3 to 25 B Mod/Low Moderate Unknown Fine sandy loam 1,107 0.5% 
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Reclamation 
Unit (NRCS 
Map Unit ID) 


Soil Series Slope 
(%) 


Hydrologic 
Group 


Water 
Erosion 
Hazard 


Wind 
Erosion 
Hazard 


Reclamation 
Potential 


Risk 
Texture 


Acres of 
Project 
Area* 


% of 
Project 


Area 
153 Motto-Muff-Rock outcrop 


complex 
2 to 25 D Low Low High Very flaggy 


loam 
1,974 1.0% 


154 Motto-Rock outcrop 
complex 


2 to 25 D Low Low High Very flaggy 
loam 


13,312 6.4% 


155 Motto-Uffens complex 2 to 25 D Low Low High Loam 7,358 3.6% 
158 Muff gravelly sandy loam 2 to 8 C Low Low High Gravelly sandy 


loam 
881 0.4% 


160 Nakoy loamy fine sand 1 to 5 B Low High High Loamy fine sand 466 0.2% 
173 Pariette gravelly sandy loam 2 to 8 C Low Low High Sandy loam 1,312 0.6% 
179 Pherson-Hickerson complex 1 to 8 B Mod/Low Low High Loam 6,623 3.2% 
191 Riverwash  D Mod/Low High Unknown Sand 41 0.0% 
193 Rock outcrop  D Low Low Unknown N/A 387 0.2% 
206 Shotnick sandy loam 2 to 4 B Low Moderate High Sandy loam 320 0.2% 
245 Turzo-Wyasket complex 0 to 4 B Mod/Low Moderate High Loam 179 0.1% 
249 Uffens loam 3 to 8 C Low Moderate High Loam 5,310 2.6% 
250 Uffens sandy loam 0 to 2 C Low Moderate High Sandy loam 113 0.1% 
252 Umbo silty clay loam 0 to 2 C Mod/Low Moderate High Silty clay loam 1,449 0.7% 
254 Utaline very gravelly sandy 


loam 
2 to 8 B Low Low Unknown Very gravelly 


sandy loam 
61 0.0% 


256 Walknolls extremely 
channery sandy loam 


4 to 25 D Low Low Unknown Sandy loam 20,767 10.1% 


264 Walknolls-Rock outcrop 
complex 


2 to 50 D Low Low Unknown Sandy loam 78 0.0% 


266 Walknolls-Uendal 
association 


2 to 25 D Mod/Low Low Unknown Sandy loam 28,756 13.9% 


274 Winteridge-Moonset 
association 


1 to 8 B High/Mod Low Unknown Loam 3,434 1.7% 


Source: Natural Resources Conservation Service, Soil Survey Geographic (SSURGO) Database, 2006. 
* An additional 55,404 acres (or 27%) of the project area has soils that have not been characterized. 
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Table F-1. Determination on Special Status Species 


Resource 
Determination and Summary of Rationale 


Alternative A 
(Proposed Action) 


Alternative B 
(Reduced) 


Alternative C  
(Full) 


Alternative D  
(No Action) 


Alternative E 
(Directional) 


Alternative F  
(Agency Preferred) 


Clay  
Reed-mustard 


NLAA 
No development proposed in known habitat. No direct impacts to clay reed-mustard habitat or plants would occur due to 
applicant-committed measures. Limited indirect impacts are unlikely to be measurable within the 95 acres of known habitat 
within the project area, which is approximately 6% of the species' total habitat. 


Shrubby  
Reed-mustard 


LAA 
Surface disturbance would directly affect up to 2.5% of 
this species' habitat in the project area and one of three 
known areas where the species occurs. Applicant-
committed measures (Appendix B) would effectively 
eliminate direct impacts to individual plants or occupied 
habitat. Indirect impacts would likely occur over 108–
296 acres (less than 23%) of the species' habitat in the 
project area and would largely be eliminated by 
applicant-committed measures. Applicant-committed 
measures to inventory and treat noxious weeds along 
all project-related disturbance areas and control dust 
that could impact special status plants would further 
reduce this risk. However, because this alternative 
would disturb known (but unoccupied) suitable habitat 
and increase the risk of noxious weeds that could 
render this habitat unsuitable, it is likely to reduce the 
suitable habitat available for the species' recovery. 


NLAA 
Surface disturbance 
would directly affect 
approximately 0.01% of 
this species' habitat in 
the project area. 
Applicant-committed 
measures (Appendix B) 
would effectively 
eliminate direct impacts 
to individual plants or 
occupied habitat. 
Indirect impacts would 
likely occur over only 1 
acre of the species' 
habitat in the project 
area, and would largely 
be eliminated by 
applicant-committed 
measures. 


LAA 
Same rationale as Alternatives A, B,  
and C. 
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Table F-1. Determination on Special Status Species 


Resource 
Determination and Summary of Rationale 


Alternative A 
(Proposed Action) 


Alternative B 
(Reduced) 


Alternative C  
(Full) 


Alternative D  
(No Action) 


Alternative E 
(Directional) 


Alternative F  
(Agency Preferred) 


Pariette Cactus NLAA 
No direct impacts to occupied habitat. Direct impact to 0 to 27 acres of the 2,1010 acres of potential habitat. Indirect impacts 
to approximately 600 acres of potential habitat within 300 feet of roads. No direct impacts to 2009 core conversation areas.  
Minimal indirect impacts to 2009 core conservation areas (24 acres within 300 feet of roads under all alternatives) 
Indirect impacts and the risk of direct impacts outside of known habitat areas would be effectively mitigated by applicant-
committed measures. 


Uinta Basin 
Hookless Cactus 


LAA 
Potential for direct and indirect adverse impacts to individuals, habitat, pollinators, and seed dispersers in spite of applicant-
committed mitigation and conservation measures. An estimated 778–7,535 plants (6,379 under the Proposed Action) would 
require avoidance measures to prevent direct impacts by project-related disturbances. However, a number of cacti that 
could not be avoided operationally would be directly impacted. This number, as identified through consultation with USFWS, 
would not reach a level that would imperil the species. In addition, impacts that could not be avoided, as identified through 
consultation, would be mitigated though transplantation or other appropriate measures. The total estimate of plants that may 
be directly affected (by removal and transplantation) would represent less than 1–2% of the total estimated population of 
30,000 individuals. 


Graham’s 
Beardtongue 


NLJ 
Less than half a percent of the available habitat for the species in the project area would be directly impacted. The project 
area encompasses only a small (<5%) portion of the far west side of the Graham's beardtongue's known habitat. 


Ute  
Ladies’-tresses 


NLAA 
Ute ladies'-tresses are not known to occur in the project area, and less than 11 acres of potential (riparian) habitat would be 
impacted under all alternatives. Site-specific surveys and 100% avoidance of occupied habitat would occur under all 
alternatives. 


Mexican Spotted 
Owl  


NLAA 
Although up to 62 acres of “good” MSO habitat (17 acres under the Proposed Action) and up to 10 acres of "fair" habitat (0 
acres under the Proposed Action) would be impacted, this constitutes a small percentage of “good” and "fair" habitat 
available throughout the range for this species. Applicant-committed measures and mitigation would minimize direct impacts 
to suitable habitat to a negligible level and eliminate direct impacts to individual birds during the nesting season. 
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Greater  
Sage-grouse 


NLCL 
Although up to 841 acres surface disturbance within 2.0 miles of an inactive lek and 3,048 of potential brooding habitat 
would be directly impacted, this constitutes a small percentage of these habitats available throughout the range for this 
species. Applicant-committed measures and mitigation would minimize direct impacts to suitable habitat and eliminate direct 
impacts to individual birds during the nesting season. 


Western  
Yellow-billed 
Cuckoo  


NLCL  
Impact to habitat constitutes a small percentage of suitable habitat available throughout the range for this species. 
Applicant-committed measures and mitigation would minimize direct impacts to suitable habitat and eliminate direct impacts 
to individual birds during the nesting season. 


Colorado River 
Endangered Fish 
(Bonytail Chub, 
Colorado 
Pikeminnow, 
Humpback Chub, 
and Razorback 
Sucker) 


LAA  
1) Green River depletions:  
Because of the cumulative impacts of incrementally small water depletions in the Colorado River basin, the USFWS views 
any depletion as likely to adversely impact all of the Colorado River endangered fish considered.  
2) Risk of spills from wells and pipelines in the Green River floodplain:  
  A) May affect fish due to increased risk of condensate spill from wells within Green River floodplain and is likely to 
adversely affect fish because of the risk of a spill exceeding toxic concentrations in the Green River. However, applicant-
committed BMPs for the site-specific use of centralized condensate tank facilities would reduce the spill risk from tanks 
grouped outside of the floodplain. 
  B) May affect fish due to increased risk of condensate spill from pipelines within Green River floodplain or tributaries, but is 
unlikely to adversely affect fish because of the negligible risk of a spill exceeding toxic concentrations in the Green River. 
3) Impacts to critical habitat: 
May affect critical habitat of the Colorado Pikeminnow and the razorback sucker due to wells and associated roads and 
pipelines proposed within the 100-year floodplain for the Green River. These wells would lie directly adjacent to designated 
critical habitat for the Colorado Pikeminnow and the razorback sucker. Unlikely to adversely affect critical habitat because 
applicant BMPs including shut-off valves and pipe burial would mitigate the risk of a spill exceeding toxic concentrations in 
the Green River. 
4) Sedimentation:  
May affect Colorado River fish due to slight increase in sedimentation and sediments containing selenium and boron, but is 
unlikely to adversely affect these fish because of the minimal increase in the sediment load of the Green River. 







Gasco Final EIS Appendix F: Determination on Special Status Species 


F-4 


Table F-1. Determination on Special Status Species 


Resource 
Determination and Summary of Rationale 


Alternative A 
(Proposed Action) 


Alternative B 
(Reduced) 


Alternative C  
(Full) 


Alternative D  
(No Action) 


Alternative E 
(Directional) 


Alternative F  
(Agency Preferred) 


Untermann Daisy NLCL 
Direct impacts to the Untermann daisy's habitat would total less than 4.7% of the potential habitat available in the project 
area (3.7% under the Proposed Action); considerable additional habitat exists beyond the project area. 


Sterile Yucca NLCL 
Direct impacts under the action alternatives to sterile yucca habitats would total less than 3.5% of the potential habitat 
available in the project area (2.5% under the Proposed Action; Site-specific surveys and a 150-foot avoidance buffer would 
be required where deemed appropriate by the AO. 
Direct impacts under the No Action Alternative would be 3.16 acres (36.4% of habitat within the project area); however, 
considerable habitat exists outside the project area. Site-specific surveys and a 150-foot avoidance buffer would be required 
where deemed appropriate by the AO. 


Graham’s 
Catseye 


NLCL 
Although Graham’s catseye has been observed in the project area, acreages of the potential  or suitable habitats have not 
been mapped or determined and additional habitat exist beyond the project area. Site-specific surveys and a 150-foot 
avoidance buffer would be required where deemed appropriate by the AO. 


Barneby’s 
Catseye 


NLCL 
This species has not been documented in the project area, but has potential to occur based on project area vegetation 
communities and elevational ranges. Additional habitats exist beyond the project area. Site-specific surveys and a 150-foot 
avoidance buffer would be required where deemed appropriate by the AO. 


Goodrich’s 
Blazingstar 


NLCL 
This species has not been documented in the project area, but has potential to occur based on project area vegetation 
communities and elevational ranges. Additional habitats exist beyond the project area. Site-specific surveys and a 150-foot 
avoidance buffer would be required where deemed appropriate by the AO. 


Goodrich’s 
Columbine 


NLCL 
This species has not been documented in the project area, but has potential to occur based on project area vegetation 
communities and elevational ranges. Additional habitats exist beyond the project area. Site-specific surveys and a 150-foot 
avoidance buffer would be required where deemed appropriate by the AO. 


Uinta 
Greenthread 


NLCL 
This species has not been documented in the project area, but has potential to occur based on project area vegetation 
communities and elevational ranges. Additional habitats exist beyond the project area. Site-specific surveys and a 150-foot 
avoidance buffer would be required where deemed appropriate by the AO. 
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White-tailed 
Prairie Dog 


NLCL 
Direct adverse impacts would total 176–982 acres (1.1–6.3%) of the white-tailed prairie dog habitat available in the project 
area (481 acres under the Proposed Action). Large additional habitat areas exist beyond the project area. 


Big Free-tailed 
Bat 


NLCL 
The probability of adverse impacts is relatively low based on the percentage of potential roosting (<4.1%) and foraging 
(<5.3%) habitats of these wide-ranging bats that would be disturbed during the life of the project. 


Spotted Bat NLCL 
The probability of adverse impacts is relatively low based on the percentage of potential roosting (<4.1%) and foraging 
(<4.9%) habitats of these wide-ranging bats that would be disturbed during the life of the project. 


Burrowing Owl NLCL 
A small percentage of suitable habitat available throughout the range for this species would be directly impacted. Applicant-
committed measures and mitigation would minimize direct impacts to suitable habitat and eliminate direct impacts to 
individual birds during the nesting season. 


Ferruginous 
Hawk 


NLCL 
A small percentage of suitable habitat available throughout the range for this species would be directly impacted. Applicant-
committed measures and mitigation would minimize direct impacts to suitable habitat and eliminate direct impacts to 
individual birds during the nesting season. 


Bald Eagle NLCL 
Although up to 91 acres of bald eagle winter roosting habitat within 0.5 mile of known winter roosting areas and up to 11 
acres of potentially suitable winter roosting habitat would be directly impacted, this constitutes a small percentage of suitable 
habitat available throughout the range for this species. Applicant-committed measures and mitigation would minimize direct 
impacts to suitable habitat and eliminate direct impacts to individual birds during the nesting season. 


Golden Eagle NLCL 
Although up to 558 acres of surface disturbance within 0.5 mile of a known golden eagle nest would be directly impacted, 
this constitutes a small percentage of suitable habitat available throughout the range for this species. Applicant-committed 
measures and BMPs would minimize direct impacts to suitable habitat and eliminate direct impacts to individual birds during 
the nesting season. 
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Short-eared Owl NLCL 
Although up to 7,534 acres of potential suitable short-eared owl habitat would be directly impacted (5,958 acres under the 
Proposed Action), this constitutes a small percentage of these habitats available throughout the range for this species. 
Applicant-committed measures and BMPs would minimize direct impacts to suitable habitat and eliminate direct impacts to 
individual birds during the nesting season. 


Lewis’ 
Woodpecker 


NLCL 
Although up to 1,740 acres of potential suitable Lewis’ woodpecker habitat would be directly impacted (1,174 acres under 
the Proposed Action), this constitutes a small percentage of these habitats available throughout the range for this species. 
Applicant-committed measures and mitigation would minimize direct impacts to suitable habitat and eliminate direct impacts 
to individual birds during the nesting season. 


Mountain Plover NLCL 
Although up to 1,326 acres of potential suitable Mountain Plover habitat would be directly impacted (720 acres under the 
Proposed Action), this constitutes a small percentage of these habitats available throughout the range for this species. 
Applicant-committed measures and mitigation would minimize direct impacts to suitable habitat and eliminate direct impacts 
to individual birds during the nesting season. 


Colorado River 
Sensitive Fish 
(Roundtail Chub, 
Bluehead Sucker, 
and 
Flannelmouth 
Sucker) 


NLCL 
Due to the cumulative impacts of incrementally small water depletions in the Colorado River basin, water usage may affect 
all of the Colorado River sensitive fish considered. However, the Proposed Action would constitute no more than a 0.005% 
incremental depletion, and is therefore unlikely to contribute to the need for federal listing. 
Increased risk of condensate spill within Green River floodplain or tributaries is unlikely to lead to federal listing because of 
the low risk of a spill exceeding toxic concentrations in the Green River due to applicant-committed spill prevention 
measures including pipeline burial under stream crossings and the use of shut-off valves. 
A slight increase in sedimentation and sediments containing selenium and boron is unlikely to lead to the listing of these fish 
because of the minimal (0.03%) increase in the sediment load of the Green River. 
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Raptors NLCL 
Although up to 1,745 acres of crucial raptor nesting habitat would be directly impacted by the Proposed Action, this 
constitutes a small percentage of these habitats available throughout the range for this species. Applicant-committed 
measures and mitigation would minimize direct impacts to suitable habitat and eliminate direct impacts to individual birds 
during the nesting season. 


Migratory Birds NLCL 
None of the migratory birds considered are proposed for listing under the ESA or included on the BLM sensitive species list. 
Although impacts within the project area could adversely affect local populations or individuals, a relatively small percentage 
of each species' habitat within their entire range would be impacted by the Proposed Action. In addition, no more than 5% of 
each species' habitat within the project area would be directly impacted under any alternative. 


Threatened and Endangered Species: 
NE = No effect 
NLAA = May affect, not l kely to adversely affect  
LAA = May affect, likely to adversely affect 
NLJ = Not likely to jeopardize the continued existence of  the species, and 
not likely to destroy or adversely modify proposed critical habitat 


Candidate and Sensitive Species: 
NI = No impact 
NLCL = May impact, but is not likely to contribute to the need to become listed 
LCL = May impact, likely to contribute to the need to become listed 
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