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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 three 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) 

 

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. 

 

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 
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Acceptable Change (LAC).  The results of the CALPUFF analysis for the Proposed Action and 

Alternatives are provided in Section 6. 

 

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 

 

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)  
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 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 

PM10 1,700 698 2,398 

PM2.5 180 76 256 
a Emissions assume 368 producing wells 
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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 
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use in CALMET.  Land use categories were defined according the default parameters in 

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 to this FTSD.   

 

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 *(10,000m
2
/ha) * 10

6
 eq/μeq * 10

3
 liters/m

3
 

 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 m
2
/ha 

 Hs = sulfur dep in eq/m
2
/yr = Ds * ha/10,000 m

2
 * 1,000 g/kg * eq/16 g S 

 Hn = nitrogen dep in eq/m
2
/yr = Ds * ha/10,000 m

2
 * 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/(m
2
/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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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% 

 

 



Far Field Air Quality Technical Support Document 

38 

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, 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 exists 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 result in measurable incremental increase in 

NO2 levels.     

 

Potential emissions from production operations may provide incremental increase in NO2 levels 

that over time, may or may not 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 were 

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 

 

 



Far Field Air Quality Technical Support Document 

47 

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 

 

 



Far Field Air Quality Technical Support Document 

53 

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 
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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.  
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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 

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 (m
2
) 

        

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 
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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) 

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 

TRM8   
Kerr-McGee East 

Bench Compressor 
208.573 315.297 6 1694.7 0.91 40 900 0 44 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) 
Station           

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 

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 – NO2 31.00 43.4 0.34 0.1 722 -108.486 39.85102 289.836 312.4733 2163.1 
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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) 
Sagebrush 

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 

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 - NO2 4.52 280.4 0.30 0.1 861 -107.835 39.52676 345.6268 280.1418 1734.4 
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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) 
Mamm Creek 

Conditioning 

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 

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 NO2 74.41 0.0 0.30 0.1 773 -108.063 39.36904 327.4731 262.1975 1807.9 
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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) 
Prod Facility 

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 

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. - PM10 19.18 0.0 0.00 0.0 344 -107.192 39.41598 399.9239 271.2063 1986.9 
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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) 
Powers Pit 

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 

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 
PM10 4.86 67.5 0.46 0.1 782 -107.863 39.52325 343.3504 279.6446 1737.3 
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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) 
St 

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 (m
2
) 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 

 



Far Field Air Quality Technical Support Document 

88 

 

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% 

 



Far Field Air Quality Technical Support Document 

94 

 

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 
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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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