4.0 ENVIRONMENTAL CONSEQUENCES

4.1 INTRODUCTION

This Chapter provides an analysis of the impacts or environmental consequences that would result from
implementation of Alternative A — Proposed Action, Alternative B — No Action Alternative, Alternative C
— Agency Preferred Alternative, or Alternative D — Minimum Development Alternative. The impact
analysis describes the effects of implementing the alternatives on the physical, biological, and human
environment as described in Chapter 3. The resource-specific effects of the alternatives are evaluated
both quantitatively and qualitatively, depending on available data and the nature of the resource analyzed.
Mitigation measures and residual impacts are discussed, where appropriate, to further minimize impacts.

An environmental consequence or impact is defined as a modification in the existing environment brought
about by the Proposed Action or an alternative. Impacts can be a primary result of the action (direct) or a
secondary result (indirect), and can be permanent or long-lasting (long-term) or temporary and of short
duration (short-term). Impacts can vary in degree from only a slight discernible change to a total change
in the environment.

Direct effects are caused by the action and generally occur at the time the action is implemented and
within the Project Area (e.g., removal/loss of vegetation). Indirect effects are caused by the action and
occur later in time or farther removed from the Project Area (e.g., sediment yield impacts downstream
from the Project Area). Short-term impacts are effects on the environment that occur during and
immediately after well pad construction, drilling, completion, testing, and/or production facility
installation, and can last up to four years, or until completion of interim reclamation. Although short in
duration, such impacts can be obvious and disruptive. For this project, short-term impacts are defined as
lasting four years or less. Long-term impacts are changes made in the environment during construction
and operation of the project that remain longer than four years and perhaps for the life of the project
(approximately 20 years) and beyond.

Analysis of the development of wells on State and Tribal leases are included for each alternative;
however, the BLM only approves the development of Tribal leases following authorization of the BIA
during the APD process and does not have the authority to approve development on State leases. Despite
this, analysis of these wells was included to further inform the BLM AO on the overall extent of project
impacts.

42  AIRQUALITY

This Section on air quality environmental impacts is based on emission inventories for the Proposed
Action and alternatives (Appendix F-1 through F-4); the Near Field Air Quality Technical Support
Document for the XTO Energy RBU Infill Development Project (RBU Near-Field TSD), Kleinfelder/Buys
and Associates 2010/updated 2012 (Appendix G); the Ozone Impact Assessment for XTO Energy’s River
Bend Unit Natural Gas Development Project Environmental Assessment, (RBU Ozone Assessment)
Alpine/Buys and Associates, May 2010 (Appendix H-1), and the Memorandum to Update the Ozone
Impact Assessment for XTO Energy’s River Bend Unit Natural Gas Development Project (RBU Ozone
Update Memo), Alpine 2011 (Appendix H-2). A visibility degradation analysis was also conducted and
is discussed in the RBU Near-Field TSD.
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4.0 — Environmental Impacts

Both development and production activities for the Proposed Action and alternatives may cause emissions
of pollutants with the potential to affect ambient air quality. These emissions may be caused by the
following sources:

Development Activities:

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

o Dirilling: vehicles generating fugitive dust on access roads and drill rig engine exhaust;

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

e Vehicle tailpipe emissions associated with all development phases.

Production Activities:

o Well production operations: three-phase separator emissions, well site glycol dehydration unit
emissions, flashing and breathing emissions from condensate tanks, fugitive emissions from
pneumatic devices, fugitive dust and tailpipe emissions from pumpers and trucks transporting
produced condensate and water from storage tanks;

e Central production facility: compressor engines emissions, central glycol dehydration unit
emissions, fugitive emissions from pneumatic devices, flare emissions from central dehydrators
and central flashing and breathing emissions from condensate tanks; and

e Vehicle tailpipe emissions associated with all production phases.

The potential for adverse air quality effects of the Proposed Project is assessed by comparing the potential
ambient air quality impact of the Proposed Project to the NAAQS. The potential impact of the Proposed
Project is a combination of the existing (background) ambient air quality and the modeled impact of
future activities caused by the Proposed Project.

Table 3-2 in Chapter 3 presents the background ambient air quality and the associated NAAQS. For
near-field impacts resulting from development activities, the pollutant of concern is PM,, and PM,s. For
near-field impacts resulting from production activities, the pollutants of concern are NO, and CO. Ozone
is the pollutant of concern for far-field impacts related to production. These potential impacts are
discussed in the following sections.

Prior to early 2010, the NAAQS for NO, was promulgated only for an annual average. In early 2010
(after the RBU Near-Field TSD analyses had been completed), the USEPA promulgated a new 1-hour
NO, standard. This standard is complex and is stated as the 3-year average of the 98" percentile of the
annual distribution of daily maximum 1-hour concentrations within an area.

Although the potential impact of development activities was not quantitatively analyzed in the RBU Near-
Field TSD, such activities are not expected to cause an exceedance of the 1-hour standard. This is
because development activities at any one location would be temporary (less than 3 years) and would not
otherwise contribute to NO, concentrations after these activities are completed.

For example, drill rig emissions analyzed for a similar development project (Greater Natural Buttes FEIS,
March 2012) determined that if Tier 2 drill rig engines are used and there are no more than four drill rigs
running on adjacent well pads simultaneously, maximum single hour modeled impacts could be higher
than the concentration value for the 1-hour NO, NAAQS (highest reported value = 217.8 ug/m® compared
to the NAAQS of 188 ug/m®). However, compliance with the NAAQS for 1-hour NO; is based on the
98th percentile of the daily 1-hour maxima for each of 3 consecutive years. Because duration of drilling is
limited, the drilling activity would not likely coincide with the eight worst case hours in a single year.
Also, because drill rigs move to different locations during the course of development, the same level of
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drilling would not occur for 3 consecutive years at the same location. Therefore, exceedances of the 3-
year average 98" percentile would not likely occur, even if a single hour exceeds the numerical value of
the NAAQS.

The Proposed Action drilling operations are consistent with GNB, and thus the 1-hour NO, standard will
not be exceeded with the Proposed Action. Potential emissions from operational traffic are also not
expected to adversely impact one-hour NO, concentrations due to the low traffic volume associated with
the proposed alternatives.

In addition to the above BLM proposed 1-hour NO, mitigation measures, prior to beginning drilling
operations they will be reviewed by the Utah Department of Air Quality and the USEPA under the Clean
Air Act permitting program on state or tribal lands, including the new Tribal New Source Review
regulations. Under this permitting program, operations may not commence until it is demonstrated that
they will not cause an exceedance of the 1-hour NO, NAAQS.

Not only has the USEPA published a new 1-hour NO, NAAQS in a probabilistic form, on June 22, 2010
the USEPA published a new 1-hour SO, NAAQS and deleted the annual standard. The new 1-hour SO2
standard is expressed as the 3-year average of the 99" percentile of the annual distribution of daily
maximum 1-hour concentrations within an area. Based on analysis for a similar project (Greater Natural
Buttes, FEIS, March 2012), and the relatively low amounts of production related SO, emissions, project
related impacts are anticipated to remain well below the 1-hour SO, NAAQS.

4.2.1 Alternative A — Proposed Action

Pollutant emissions have the potential to affect air quality on both a local and a regional scale. Emission
inventories for the criteria pollutants [nitrogen oxides (NO,), CO, SO,, particulates (PM;, and PM;s)] and
HAPs were developed for the Proposed Action development and production-related activities. Near-field
pollutant dispersion modeling was performed to assess the potential air quality impacts from the Proposed
Action for comparison to existing ambient air quality standards. Far-field (ozone) modeling was also
conducted and is discussed further in the following paragraphs.

In addition to the modeling conducted specifically for the Proposed Action, the air quality analyses
performed for the Anadarko Greater Natural Buttes FEIS (March 2012), and the Gasco Uinta Basin
Natural Gas Development Project (March 2012) both incorporated the Proposed Action emissions. These
analyses showed that air quality in the project area is not expected to be adversely impacted from the
Proposed Action.

4.2.1.1 Emissions

During the development phase, vehicle and fugitive dust emissions would increase within the RBU
Project Area. Vehicle emissions would result from work crews commuting to and from the work site and
from the transportation and operation of equipment to construct well pads, roads, and pipelines. Vehicle
tailpipes would emit small quantities of NO,, SO,, and CO. Fugitive dust concentrations (PM, and
PM,s) would increase with additional vehicle traffic on roads and from wind erosion in areas of soil
disturbance. Drill rig operations would result mainly in an increase of NO, and CO emissions. These
emissions would produce elevated pollutant levels but would be short-term and localized for the duration
of the activities. Table 4.2-1 summarizes emissions expected from the development phase.
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Table 4.2-1.  Annual Emissions for Various Phases of the Proposed Action”

Development Emissions (tons/year) ?
Pollutant . . . Interim Wind (tgﬁsflr)
Construction Drilling Completion B et i y
NOx 0.23 192 26.0 0.03 0.00 218
Cco 1.20 154 224 0.27 0.00 178
VOC 0.14 45.6 17 0.02 0.00 63
SO, 0.01 0.70 0.30 0.002 0.00 1.0
PMyg 8.88 496 210 1.59 0.03 716
PM;s 0.95 54.6 21.2 0.16 3.84E-03 77
Benzene 0.00 0.10 0.07 0.00 0.00 0.2
Toluene 0.00 0.04 0.06 0.00 0.00 0.1
Ethylbenzene 0.00 0.00 0.00 0.00 0.00 0.002
Xylene 0.00 0.02 0.02 0.00 0.00 0.0
n-Hexane 0.00 0.00 0.31 0.00 0.00 0.3
Formaldehyde 0.00 9.97E-03 5.73E-04 0.00 0.00 0.011
Acrolein 0.00 9.96E-04 5.49E-05 0.00 0.00 1.1E-03
CO, 0.00 19,541 932 0.00 0.00 20,472
CH, 8.65E-03 124 89 1.55E-03 0.00 101
N,O 0.00 0.00 0.00 0.00 0.00 0

# Assumes maximum development scenario (93 wells developed in one year)

* Emissions Inventory as presented for the Proposed Action based on revisions to data and
assumptions from the Emission Inventory as analyzed in the Near-Field AQTSD.
Revisions made to account for refinements in production data and related equipment
requirements

During the production phase, NO,, CO, VOC, PM, and HAP emissions would result from the long-term
operation of several compressor engines, separator heaters, dehydrators, and pump unit engines. Vehicle
tailpipes would emit small quantities of NO,, SO,, and CO. Fugitive dust concentrations (PMy, and
PM, ) would increase with additional vehicle traffic on roads.

Emissions for the Proposed Action from the operation of compressor engines were calculated based on
the additional 8,520 of horsepower distributed over eight existing compressor stations and one new
compressor station. Emissions were estimated based on typical emissions and control rates for a 4-stroke
lean-burn engine with an oxidation catalyst. These controls were applied to the CO and formaldehyde
emissions because of requirements of the MACT Federal rules found under Title 40, Section 63, Subpart
2777 of the Code of Federal Regulations. Table 4.2-2 summarizes the annual emissions associated the
production phase.
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Table 4.2-2. Total Annual Production Emissions from the Proposed Action”

Total Project Production Related Emissions (tons/year) *
c @ @ - .
Pollutant gg g; § é 52 0 § §§ § % %’, e
5 ) 5 'g 2 B = % gg § g I (tons/year)
a a @) o O

NOy 30 218 0.00 0.00 15.8 0.0 82 346
Co 60 183 0.00 0.00 44.0 0.0 16 302
VOC 15 2.68 1,326 1,535 9.01 2196.5 38 5,122
SO, 0.00 0.00 0.00 0.00 0.65 0.0 0.00 0.65
PMyo 15 16.6 0.00 0.00 1.36 0.0 3.0 22
PM;s 1.5 16.6 0.00 0.00 0.14 0.0 3.0 21
Benzene 0.12 0.00 8.5 161 0.00 0.0 0.03 170
Toluene 0.04 0.01 7.1 363 0.00 0.0 0.03 370
Ethylbenzene 0.00 0.00 0.1 21.7 0.00 0.0 0.00 21.8
Xylene 0.01 0.00 1.3 321 0.00 0.0 0.01 323
n-Hexane 0.00 3.92 26.5 131 0.00 0.0 0.08 44
Eorma'dEth 15 | 0.6 0.00 0.00 0.00 0.0 4.9 6.6
Acetaldehyde 0.21 0.00 0.00 0.00 0.00 0.0 0.6 0.8
Acrolein 0.20 0.00 0.00 0.00 0.00 0.0 0.37 0.57
CO, 38,217 | 261,486 11.0 0.00 0.00 0.0 32,839 332,553
CH, 17 5.01 446 163 0.48 8634.1 373 9,639
N,O 0.00 4.79 0.00 0.00 0.00 0.0 0.00 4.79

& Assumes maximum development scenario(484 producing wells). Emission estimates for additional HAPs
are included in the inventory. Emission for HAPs less than 0.5 tons per year are not shown.

* Emissions Inventory as presented for the Proposed Action based on revisions to data and assumptions from
the Emission Inventory as analyzed in the Near-Field AQTSD. Revisions made to account for refinements
in production data and related equipment requirements

The emission estimates presented in Tables 4.2-1 and 4.2-2 are significantly less (on the order of one-
half) than the emissions presented in the May 2010 Draft EA for the Proposed Action. The May 2010
emission estimates were based on an initial estimate prepared by Dominion Energy. After the May 2010
Draft EA was prepared, the Project Proponent (i.e., XTO), conducted an extensive internal review of the
methodology and assumptions used in the Dominion Energy estimates. The review determined that the
Dominion emission estimates contained a number of assumptions and methods that over-estimated
emissions. Table 4.2-3 shows the main refinements made to yield the emission assumptions shown in
Tables 4.2-1 and 4.2-2. The refinements in Table 4.2-3 reduced total NOx emissions (development plus
production) from 905 tons per year to 564 tons per year and VOC emissions from 11,848 tons per year to
5,185 tons per year. Nevertheless, the RBU Near-Field impact analysis is based on the original May 2010
Dominion Energy emission over-estimates.
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Table 4.2-3. Basis for Refined Emission Estimates from the Proposed Action”

Item Dominion Energy Estimate Refined Estimate

Well Production Constant for 15+ years Production dec_:lme that is
actually experienced

Well Gas Production Rate 1.2 MMscf gas per day per well 0.2 MMscf per day per well
Well Condensate Production Rate 3 bbl per day per well 1 bbl per day per well
Gas analysis for VOC content s?t;nt?clni value from a compressor Values from well sites
Number of wells requiring pumping units | 454 wells and 35 hp engines 73 wells and 22 hp engines
Glycol dehydrator reboilers 500 MMBtu/hour 250 MMBTU/hour

4.2.1.2 Criteria Pollutant Impacts

Criteria pollutants modeled for potential impacts and compared to ambient air quality standards include
PMyg, PM,5, NO, (annual) and CO. The highest possibility of emissions for PMy, and PM, s takes place
during the construction and development phase of the proposed action. The highest possibility of
emissions for NO, and CO takes place during the drilling, completion, and production phases of the
proposed action. Each pollutant was modeled under the maximum development scenarios of the
proposed action. Tables 4.2-4 and 4.2-5 presents the maximum predicted impacts from the dispersion
modeling added to the existing background concentration and compared to the applicable ambient air
guality standard for each modeled criteria pollutant. Modeling assumptions can be found in the RBU
Near-Field TSD. Maximum impacts are a combination of worst-case meteorology (i.e., poorest
dispersion conditions), worst-case (i.e., maximum) emissions, and maximum background.

Table 4.2-4. Proposed Action Potential Construction and Development Impacts

Ambient Air Concentration (ug/m3)
Pollutant AYeraging | vear of _ i
2l Maximum Predicted Background Total NAAQS
Impact
PMyg 24-Hour 1999 41.9 18.0 59.9 150
oM 24-Hour 1995 18.4 21.6 40.0° 35
e Annual 1995 0.73 12.3 13.0 15

a

Based on data collected at the Ouray or Redwash Monitoring Stations (see AQIA, Greater Natural Buttes FEIS, AQTSD,
March 2012).

b Although the modeled total impact appears to exceed the NAAQS, this is not case. The NAAQS is the 3-year average of the
98" percentile. The modeled impact presented herein is the maximum modeled concentration, not the 98" percentile.
Accordingly, due to the conservative nature of the model assumptions, use of a background data value based on less than 3-
years of data, and use of the maximum impact instead of the 98" percentile, actual impacts are expected to be less than the
NAAQS.
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Table 4.2-5. RBU Proposed Action Development and Operations Impacts
Ambient Air Concentration (pg/m3)
Pollutant A\Igera}giCing Year of PSD Class
= Maximum | Predicted | Background?® | Total ] NAAQS
Impact Increment
NO, Annual 1999 19.2° 9.0 28.2 25 100

co 8-hour 1999 338 3,910 4,248 - 10,000
1-hour 1996 658 6,325 6,983 - 40,000

Based on data collected at the Ouray or Redwash Monitoring Stations (see AQIA, Greater Natural Buttes FEIS, AQTSD,

March 2012).
NO, impacts are converted from modeled NOx to NO, using a 75% conversion rate.

4.2.1.3 Hazardous Air Pollutant Impacts

Modeled results were compared to the Utah screening levels, and the acute, chronic, and carcinogenic
thresholds for potential adverse health impacts. Impacts from HAPs with the highest four predicted
emissions, plus acrolein due to the dangers in small levels of exposure, were compared to all criteria.
Short-term impacts from HAP exposure were assessed by comparing one-hour average impacts to the
HAP-specific acute REL (reference exposure level) and annual average impacts to the HAP-specific RfC
(reference concentration for continuous inhalation exposure). The REL is the acute concentration at or
below which no adverse health effects are expected. The RfC is the average concentration, i.e., an annual
average, at or below which no long-term adverse health effects are expected. Both of these guideline
values are for non-cancer effects. Table 4.2-6 presents the predicted results of emission impacts under
the proposed action in comparison to the State of Utah TSLs for averaging periods of 1-hour (short-term)
and 24-hour (chronic). None of the HAPs exceed Utah TSLs.

Table 4.2-6. RBU Proposed Action Predicted HAP Comparison to State of Utah TSLs
Pollutant and Averagin Predicted Maximum Toxic Screening
- 9191 Maximum Impact | Impact Year Levels Percent of TSL

Time 3 3

(ug/m’) (ug/m’)
Formaldehyde (1-hour) 12.8 1996 36.8 34.8%
Acrolein (1-hour) 1.63 1996 22.9 7.12%
Benzene * (Annual) 26.9 1999 53.2 50.6%
Toluene (24-hour) 105 1996 2,512 0.40%
Xylenes (24-hour) 103 1999 14,473 0.70%

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

Table 4.2-7 presents the acute RELs and RfCs for non-cancer effects for the Proposed Action. The
predicted maximum concentrations of all HAPs are compared against the REL and RfC for each
pollutant. Predicted concentrations of acrolein for the Proposed Action exceed both the acute REL and
the RfC.

RBU EA #UT-080-07-772 4-7



4.0 — Environmental Impacts

Table 4.2-7. Proposed Action Non-Carcinogenic Acute REL and RfC Impacts
. Prgdicted . I\F;I;eg 'rztj%
HAP REL ; Maximum 1- | Percent of RfC ; Annual Percent
(ng/m®) Hour Imapact REL (ng/m®) Impact of RfC
(Hg/mr) (ug/m’)

Acrolein 0.19 1.63 858% 0.02 0.13 650%

Acrolein * 2.5 1.63 65% 0.35 0.13 37%
Formaldehyde 94 12.8 13.6% 9.8 1.04 10.6%
Benzene ° 1,300 187 13.0% 30 26.9 89.6%
Toluene 37,000 521 1.41% 5,000 43.3 0.87%
Xylenes 22,000 321 1.46% 100 26.2 26.2%

% USEPA Reference Exposure Level (REL) for no adverse effects EPA Air Toxics Database, Table 2 (EPA 2007),
unless otherwise noted.

b REL for benzene is based on a 6-hr exposure (OEHHA 1999), predicted concentration is a 6-hr average.

 EPA Air Toxics Database, Table 1 (EPA 2007)

¢ california OEHHA acute and chronic REL, June 2008.

The modeling based on the May 2010 Draft EA for the Proposed Action shows an apparent exceedance of
the acrolein USEPA REL and RfC. However, the modeling does not show an exceedance of the
California RELs and RfC. However, the May 2010 Draft EA modeling was for emissions of acrolein
much greater than for the current Proposed Action (shown in Tables 4.2-1 and 4.2-2). Furthermore, the
maximum modeled acrolein concentrations are at locations where there are no persons exposed (i.e., the
modeling was done for the maximum impact point, just as the NAAQS modeling). Therefore, no adverse
health effects from acrolein emissions are expected.

Table 4.2-8 presents the unit risk factor, exposure adjustment factor, and the estimated cancer risk for the
MLE and MEI exposure scenarios for the Proposed Action known, probable, and possible carcinogenic
HAPs. The unit risk factor is a slope factor that when multiplied by the ambient air concentration
provides an estimate of the probability of one additional person contracting cancer based on continuous
exposure over a 70-year lifetime. A range of unit risk factors is available for benzene. All estimated risks
are within the acceptable range.

There is uncertainty associated with adding cancer risk values together although it is commonly done for
carcinogens having similar modes of action or target organs. However formaldehyde, a suspected human
carcinogen is suspected to cause leukemia which is also the type of cancer possibly caused by benzene.
Therefore it is reasonable to add benzene and formaldehyde risk numbers together.

As is the case for acrolein and the other acute and chronic HAPs, the modeled cancer risk shown in Table
4.2-8 is from the May 2010 Draft EA, with emissions much larger than the current Proposed Action.
Furthermore, the exposures are for hypothetical locations (maximum impact), even when there are no
persons actually exposed. Therefore, the actual cancer risk is expected to be less than one in one million.
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Table 4.2-8. Proposed Action Carcinogenic HAP Risk

Exposure Unit Risk Exposure Modeled
chnario HAP Factor Adjustment | Annual Impact Cancer Risk
(1/pg/m?) Factor (ng/m?)
22 x10™ 5.6x10%
Benzene to 0.095 26.9 to
MLE 7.8 x10™ 2.0x10%
Formaldehyde 1.3x10% 0.095 1.04 1.3x10°%
TOTAL MLE RISK 1.3x10%
2.2 x10™ 24x10%
Benzene to 0.40 26.9 to
MEI 7.8 x10™ 8.4x10%
Formaldehyde 1.3x10% 0.643 1.04 8.7 x 10
TOTAL MEI RISK 9.3x10%

Example Benzene MLE Calculation: 0.0000022 unit risk factor * 0.095 adjustment factor * 26.9 impact = 0.0000056 cancer
risk

MEI = maximally exposed individual

MLE = most likely exposure

4.2.1.4 Visibility Impacts

A screening analysis to determine the impacts on visibility caused by the RBU Project Area at 50 km
distances was performed. The VISCREEN model approved by the USEPA was used to determine the
visual effect parameters (color difference parameter and plume contrast against a background) from the
RBU project area emissions plumes from a given vantage point (i.e., a scenic vista). VISCREEN is
recommended for use up to a maximum distance of 50 km from the source. Due to the distance from
RBU to the nearest Class | area (greater than 150 km), analyzing the visibility impact (degradation) that
RBU could have on a given location at 50 km is considered to be a conservative (over-estimate.

Potential visibility degradation can be evaluated in terms of the change in deciview (Adv), change in
contrast, and/or change in visual range. All three criteria are related to the extinction coefficient (Bey;) but
are numerically different.

Changes in deciviews are calculated by sophisticated long range transport models. A 1.0 dv “Just
Noticeable Change” is equivalent to a 10% change in Bey. There are no applicable federal, state, tribal, or
local visibility standards. However, predicted visibility impacts are often compared to Levels of
Acceptable Change (LAC) developed by Federal Land Managers (FLAG 2000). This threshold is based
on the original development of the deciview scale (Pitchford and Malm 1994), and is supported by EPA’s
Final Regional Haze Regulation (EPA 1999) decision to use 1.0 Adv as the significance level when
preparing periodic reasonable progress reports. Therefore, a “Just Noticeable Change” threshold of a
10% change in extinction or 1.0 Adv can be used as a significance criterion.

The VISCREEN model used for the visibility impact screening analysis calculates the contrast of a
potential plume of pollutants emitted by the proposed project. The model uses 5 percent contrast as the
significance criterion. Contrast is directly related to visual range, and most visual range calculations use a
2 percent contrast difference as being “barely noticeable”. That is, if there is a 2 percent difference in
contrast between the object being viewed and the background, the object would be barely noticeable and
the distance at which the contrast decreases to 2 percent is the visual range. Accordingly, to be
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comparable to the deciview “Just Noticeable Change” criterion, a 2 plume percent contrast value was
used as the significance criterion instead of the default VISCREEN criterion of 5 percent.

Results from execution of the VISCREEN model with the inputs specified above are reported in the RBU
Near-Field TSD. The modeled potential plume contrast for the Proposed Action was 1 percent or less 50
km from the RBU. This contrast value is less than the “Just Noticeable Change” criterion and is not
considered objectionable or adverse.

The 50 km distance was used as the VISCREEN model is designed to yield conservative (i.e., over
predict) estimates of potential visibility impacts near a source. The model uses hypothetical worst case
meteorology (e.g., 1 meter per second wind speed) and assumes straight line transport indefinitely. Ata 1l
meter per second wind speed, it will take nearly 14 hours to transport emissions 50 km. Therefore, using
VISCREEN quantitatively for distances beyond 50 km is not reasonable. However, at distances beyond
50 km, the plume contrast will be much less than at 50 km due to plume dispersion and entrainment of
background ambient air.

4.2.1.5 Greenhouse Gases

The Proposed Project greenhouse gas (GHG) emissions were shown in Tables 4.2-1 and 4.2-2. The
USEPA has recently promulgated two regulatory programs that could potentially affect the Proposed
Project: 40 CFR 98 Subpart W Mandatory Reporting and the GHG Tailoring Rule.

Subpart W of the Greenhouse Gas Mandatory Reporting Rule is applicable to Petroleum and Natural Gas
Systems (i.e. the project as described in the Alternatives). Subpart W does not require any controls or
establish any emissions limits related to GHG emissions or impacts. Therefore, there is no requirement
under the mandatory reporting rule at this time that would affect any of the Alternatives of the proposed
project, other than the possibility of monitoring, recordkeeping, and reporting of GHG emissions.

The Tailoring Rule applies to large single sources of GHG emissions under the PSD program. If
emissions for a single source exceed 100,000 tons per year global warming potential, then Best Available
Control Technology, among other requirements, apply. However, the Proposed Action is not subject to
the Tailoring Rule because the emissions are not at a single source.

4.2.1.6 Eolian Dust

According to Climate Science (2008), eolian dust is generated from a wide range of sources including
industrial emissions and the wind erosion of soils. Dust may affect ocean productivity, control terrestrial
nutrient cycling and alter regional and global climate. Dust deposition onto snow cover in the western
United States has recently been shown to accelerate melt and reduce snow-cover duration by
approximately one month, a finding that has broad implications for water resources in mountainous
regions of the United States. Regional sources of dust produce significant quantities of mineral aerosols
with effects on soil fertility, air quality and human health. Like many arid environments, the drylands of
the western United States have experienced widespread land-use change over the past two centuries, with
rapid acceleration of agricultural and grazing activities following the westward expansion of the United
States in the 1800s. Despite growing evidence of the impacts of land use on wind erosion of soils around
the world, the history of human influences on atmospheric dust remains poorly documented. Records
showing increased dust accumulation in Antarctic ice cores between the nineteenth and twentieth
centuries, and evidence for changing chemistry of glacial dust during the twentieth century, suggest
higher contemporary atmospheric mineral aerosol loads than during the pre-industrial period. However,
without more documentation of contemporary and paleo-deposition rates, we are largely limited to
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speculation about how humans have altered regional and global dust emissions, and in particular to this
project, how it could contribute to eolian dust deposition.

4.2.1.7 Project-Specific Ozone Assessment

In May 2010, a preliminary analysis of potential ozone impacts from the Proposed Action project
emissions and cumulative emissions was performed using the Models-3 Community Multiscale Air
Quality (CMAQ) modeling system, version 4.6 publicly released October 2006. The results of this
project-specific analysis were presented in the RBU Ozone Assessment (Appendix H-1). For this
analysis, the modeled emissions were based on emissions for 2018, the year of maximum project
emissions and with the original over-estimated Dominion Energy methodology. In order to simulate
atmospheric ozone levels, it is necessary to develop emissions estimates for all other emission sources
(i.e., industrial, electric generation, motor vehicle, biogenic) in addition to the emissions from the RBU
project. The foundation datasets for the emissions development were based on the emissions data
developed by the Western Regional Air Partnership (WRAP).

With the original over-estimated emissions, the results of the model indicated that no areas in the vicinity
of the XTO RBU project area would experience an exceedance of the 75 parts per billion (ppb) ozone
NAAQS with either the 2005 or 2006 meteorological data with or without the project emissions. The
maximum predicted impact from the Proposed Action case in 2018 was shown to be less than 0.7 ppb
when the USEPA-recommended “relative non-monitored area” methodology was used. The project-
specific ozone impact analysis was updated in 2011 with the refined emission estimates for the Proposed
Action shown in Tables 4.2-1 and 4.2-2. This update was reported in the RBU Ozone Update Memo
(Appendix H-2). Again, no area was shown to exceed the 75 ppb NAAQS, and the maximum “relative
non-monitored area” impact of the Proposed Action was zero for one of the two meteorological years
modeled (2005) and less than 0.4 ppb for the second meteorological year (2006).

During the winters of 2009-2010 and 2010-2011, monitored ozone concentrations in the Uinta Basin
exceeded the 8-hour NAAQS of 75 ppb. However, none of the summer days exceeded the NAAQS.
Winter-time exceedance of the ozone standard is a new phenomenon and is not well understood nor
modeled. Nevertheless, the BLM has established an Ozone Action Plan, and is conducting a updated
ozone modeling effort and other efforts as part of an Adaptive Management Strategy/Air Resource
Management Strategy (ARMS). Based on the data review and criteria set forth in the ozone action plan,
the BLM, in consultation with the appropriate Federal, Tribal and State stakeholders, will determine when
to trigger implementation of the Ozone Action Plan. The specifics of the Ozone Action Plan, Adaptive
Management Strategy, and ARMS are discussed in Section 4.2.5, Potential Mitigation Measures.

4.2.2 Alternative B — No Action Alternative

Under this alternative, XTO would continue to develop the necessary infrastructure in order to drill and
operate 16 wells previously approved under EA No. 1997-49. The number of new well pads and roads
under this alternative would be substantially less than the number of new well pads and roads under the
Proposed Action. Table 4.2-9 and 4.2-10 summarize the annual emissions associated with various phases
of the RBU Infill No Action Alternative.
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Table 4.2-9.  Annual Emissions for Various Phases of the RBU Infill No Action Alternative B
Development Emissions (tons/year) * sl
Pollutant Construction | Drilling | Completion Re::rl‘;?r:;rg on E\:’\(/)isri]gn (tons/yr)
NOx 0.04 36 45 0.00 0.00 40
co 0.23 28 3.8 0.02 0.00 32
VOC 0.03 8.4 3 0.00 0.00 11
SO, 0.00 0.12 0.05 0.000 0.00 0.2
PMyo 1.80 85 36 0.11 0.03 123
PM2 s 0.20 95 3.7 0.01 3.84E-03 13
Benzene 0.00 0.02 0.01 0.00 0.00 0.0
Toluene 0.00 0.01 0.01 0.00 0.00 0.0
Ethylbenzene 0.00 0.00 0.00 0.00 0.00 0.000
Xylene 0.00 0.00 0.00 0.00 0.00 0.0
n-Hexane 0.00 0.00 0.05 0.00 0.00 0.1
Formaldehyde 0.00 1.87E-03 9.85E-05 0.00 0.00 0.002
Acrolein 0.00 1.87E-04 9.45E-06 0.00 0.00 2.0E-04
CO, 0.00 3,664 160 0.00 0.00 3,824
CH, 1.67E-03 2.3 15 1.09E-04 0.00 18
N,O 0.00 0.00 0.00 0.00 0.00 0

& Assumes maximum development scenario (16 wells in a single year)

Table 4.2-10. Total Annual Production Emissions from the No Action Alternative

Tons/Year
4 =) o n =
Pollutant = S = 2 § = 2 Total

Sg 5 o 2 o 2 o © 9 (tons/year)

o c S @ 3¢ = S S S Q c

E2 | 88 | 55 | G5 | 8§ | & | &®

a uw o T (ON O o> o ouw
NOx 7 7 0.00 0.00 A4 0.0 3 17
CoO 13 6 0.00 0.00 15 0.0 1 21
VOC 3 0.09 32 51 0.25 25.0 1 113
SO, 0.00 0.00 0.00 0.00 0.02 0.0 0.00 0.02
PMyo 0.3 0.5 0.00 0.00 0.04 0.0 0.1 1
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Tons/Year
» .
Pollutant 5 4 g o g % § A % § @ (tozcs)/t;?elar)
a uw a T O QO o > o ou
PM;s 0.3 0.5 0.00 0.00 0.00 0.0 0.1 1
Benzene 0.03 0.00 0.2 5 0.00 0.0 0.00 6
Toluene 0.01 0.00 0.2 12 0.00 0.0 0.00 12
Ethylbenzene 0.00 0.00 0.0 0.7 0.00 0.0 0.00 0.7
Xylene 0.00 0.00 0.0 11 0.00 0.0 0.00 11
n-Hexane 0.00 0.13 0.7 0.4 0.00 0.0 0.00 1
Formaldehyde 0.3 0.01 0.00 0.00 0.00 0.0 0.2 0.5
Acrolein 0.05 0.00 0.00 0.00 0.00 0.0 0.0 0.1
CO, 8,376 8,410 0.3 0.00 0.00 0.0 1,195 17,981
CH, 4 0.16 12 5 0.01 119.2 14 155
N,O 0.00 0.15 0.00 0.00 0.00 0.0 0.00 0.15

# Assumes maximum development scenario 16 producing wells

The near-field and ozone impact analyses discussed in Section 4.2.1.7 was conducted and analyzed using
the specifications of the Proposed Action, which includes the maximum development scenario throughout
the life of the project (i.e. 484 wells). Due to the fact that the No Action Alternative would consist of
significantly less development than the Proposed Action, this alternative would yield equal or lesser
impacts than the Proposed Action.

4.2.3 Alternative C — Agency Preferred Alternative

Under this alternative, XTO would develop the necessary infrastructure in order to drill and operate 250
wells. The number of new well pads and roads under this alternative would be less than the number of
new well pads and roads under the Proposed Action. Table 4.2-11 and 4.2-12 summarize the annual

emissions associated with the various phases of Alternative C.

Table 4.2-11. Annual Emissions for VVarious Phases of the RBU Infill Alternative C

Development Emissions (tons/year) ?

Pollutant . . . Interim Wind (t(-)rr?;f;r)
Construction | Drilling Completion b T,
NOyx 0.28 125 16.8 0.04 0.00 142
Cco 1.48 100 144 0.32 0.00 116
VOC 0.18 29.7 11 0.03 0.00 41
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Development Emissions (tons/year) ?
Pollutant . . . Interim Wind (t(-)rr?;f;r)
Construction | Drilling Completion b T,
SO, 0.01 0.45 0.20 0.002 0.00 0.7
PMyo 10.90 320 135 1.88 0.03 468
PM;s 1.16 35.3 13.7 0.19 3.84E-03 50
Benzene 0.00 0.06 0.04 0.00 0.00 0.1
Toluene 0.00 0.02 0.04 0.00 0.00 0.1
Ethylbenzene 0.00 0.00 0.00 0.00 0.00 0.001
Xylene 0.00 0.02 0.01 0.00 0.00 0.0
n-Hexane 0.00 0.00 0.20 0.00 0.00 0.2
Formaldehyde 0.00 6.49E-03 3.69E-04 0.00 0.00 0.007
Acrolein 0.00 6.48E-04 3.54E-05 0.00 0.00 6.8E-04
CoO, 0.00 12,722 601 0.00 0.00 13,323
CH, 1.06E-02 8.0 57 1.83E-03 0.00 65
N,O 0.00 0.00 0.00 0.00 0.00 0
# Assumes maximum development scenario (60 wells developed in one year)
Table 4.2-12. Total Annual Production Emissions from Alternative C
Tons/Year
Pollutant = .5 % g § é g Lzt
2f | 55| 8¢ | .8 | T8 | £ | 5E|°
E2 | 885 | 55 | @5 | &% 2 =B
a w o T O+ e o > o ouw
NOy 16 113 0.00 0.00 8.1 0.0 47 183
Cco 31 95 0.00 0.00 22.8 0.0 9 157
VOC 8 1.39 502 795 4.63 390.7 22 1,724
SO, 0.00 0.00 0.00 0.00 1.34 0.0 0.00 0.34
PMyg 0.8 8.6 0.00 0.00 1.70 0.0 1.7 12
PM,s 0.8 8.6 0.00 0.00 0.07 0.0 1.7 11
Benzene 0.06 0.00 3.8 83 0.00 0.0 0.02 87
Toluene 0.02 0.00 3.0 188 0.00 0.0 0.02 191
Ethylbenzene 0.00 0.00 0.0 11.3 0.00 0.0 0.00 11.3
Xylene 0.01 0.00 0.5 167 0.00 0.0 0.01 167
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Tons/Year
4 =] - n 5
Pollutant = S = 2 § = 2 Total

Sg g o 2 © 2 o © o o (tons/year)

a £ = L9 =4 s S g 2

ED 8 ® cc O = o = = E'DS

S5 C i3] O ®© w o Q © c o C

a w o T O+ e o > o O uw
n-Hexane 0.00 2.03 114 6.8 0.00 0.0 0.05 20
Formaldehyde 0.8 0.08 0.00 0.00 0.00 0.0 2.8 3.7
Acrolein 0.11 0.00 0.00 0.00 0.00 0.0 0.3 0.4
CO, 19,894 135,342 5.8 0.00 0.00 0.0 18,659 173,901
CH, 9 2.59 195 85 0.25 1,862.9 212 2,367
N,O 0.00 2.48 0.00 0.00 0.00 0.0 0.00 2.48

* Assumes maximum development of 250 producing wells

The near-field and ozone impact analyses discussed in Section 4.2.1.7 was conducted and analyzed using
the specifications of the proposed action, which includes the maximum development scenario throughout
the life of the project (i.e. 484 wells). Due to the fact that Alternative C would consist of approximately
48 percent less development than the Proposed Action, this alternative would yield equal or lesser impacts
than the Proposed Action.

4.2.4 Alternative D — Minimum Development Alternative

Under this alternative, XTO would develop the necessary infrastructure in order to drill and operate 150
wells. The number of new well pads and roads under this alternative would be significantly less than the
number of new well pads and roads under the Proposed Action. Table 4.2-13 and 4.2-14 summarize the
annual emissions associated with the various phases of Alternative D.

Table 4.2-13. Annual Emissions for VVarious Phases of the RBU Infill Alternative D

Development Emissions (tons/year) *
Pollutant . . . Interim Wind (t;rr?;;i;/lr)
Construction | Drilling Completion Reclamation Erosion

NOy 0.28 125 16.8 0.04 0.00 142
Cco 1.48 100 144 0.32 0.00 116
VOC 0.18 29.7 11 0.03 0.00 41
SO, 0.01 0.45 0.20 0.002 0.00 0.7
PMyg 10.90 320 135 1.88 0.03 468
PM,s 1.16 353 13.7 0.19 3.84E-03 50
Benzene 0.00 0.06 0.04 0.00 0.00 0.1
Toluene 0.00 0.02 0.04 0.00 0.00 0.1
Ethylbenzene 0.00 0.00 0.00 0.00 0.00 0.001
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Development Emissions (tons/year) *
Pollutant . . . Interim Wind (t;rr?;;i;/lr)
Construction | Drilling Completion Reclamation Erosion
Xylene 0.00 0.02 0.01 0.00 0.00 0.0
n-Hexane 0.00 0.00 0.20 0.00 0.00 0.2
Formaldehyde 0.00 6.49E-03 3.69E-04 0.00 0.00 0.007
Acrolein 0.00 6.48E-04 3.54E-05 0.00 0.00 6.8E-04
CoO, 0.00 12,722 601 0.00 0.00 13,323
CH, 1.06E-02 8.0 57 1.83E-03 0.00 65
N,O 0.00 0.00 0.00 0.00 0.00 0
& Assumes maximum development scenario (60 wells developed in one year)
Table 4.2-14. Total Annual Production Emissions from Alternative D
Tons/Year
= c 2 £ 2 8 S Total
Pollutant < » % o g § é N g % . (tonshyear)
o w o T O QO o > o ouw
NOy 9 68 0.00 0.00 5.1 0.0 28 110
(6{0) 19 57 0.00 0.00 14.0 0.0 5 95
VOC 5 0.83 304 477 2.92 234.4 13 1,037
SO, 0.00 0.00 0.00 0.00 0.21 0.0 0.00 0.21
PMyg 0.5 5.1 0.00 0.00 0.42 0.0 1.0 7
PM;s 0.5 5.1 0.00 0.00 0.04 0.0 1.0 7
Benzene 0.04 0.00 2.3 50 0.00 0.0 0.01 52
Toluene 0.01 0.00 1.8 113 0.00 0.0 0.01 115
Ethylbenzene 0.00 0.00 0.0 6.7 0.00 0.0 0.00 6.7
Xylene 0.01 0.00 0.3 100 0.00 0.0 0.01 100
n-Hexane 0.00 1.22 6.8 4.1 0.00 0.0 0.03 12
Formaldehyde 0.5 0.05 0.00 0.00 0.00 0.0 1.7 2.2
Acrolein 0.07 0.00 0.00 0.00 0.00 0.0 0.2 0.3
CO, 12,041 81,205 35 0.00 0.00 0.0 11,197 104,447
CH, 5 1.56 117 51 0.15 1,117.7 127 1,420
N,O 0.00 1.49 0.00 0.00 0.00 0.0 0.00 1.49
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The near-field and ozone impact analyses discussed in Section 4.2.1.7 was conducted and analyzed using
the specifications of the proposed action, which includes the maximum development scenario throughout
the life of the project (i.e. 484 wells). Due to the fact that Alternative D would consist of approximately
69 percent less development than the Proposed Action, this alternative would yield equal or lesser impacts
than the Proposed Action.

4.2.5 Recommended Mitigation Measures

Monitored ozone exceedances in the Uinta Basin could result in a nonattainment designation for the
region. In view of this, and unless otherwise specified, the applicant has committed to employ the
following measures at the outset of the proposed project to mitigate possible additional adverse ozone
impacts:

e Control of emissions from glycol dehydrators at all existing and new compressor stations and
production wells based on emissions values.

o Electric compression, if and where feasible

o Emission controls having a control efficiency of 95 percent on existing condensate tanks with a
potential to emit of greater 20 tpy, and on new condensate tanks with a potential to emit of 6 tpy
VOCs.

o Low-bleed pneumatic devices would be installed at all new compressor stations and production
facilities. Within 6 months after of the Record of Decision (ROD), all existing high-bleed
pneumatic devices would be replaced with low bleed pneumatic devices. High-bleed devices may
be allowed to remain in service for critical safety and/or process reasons.

e Green completions for all well completion activities.

Tier 2 drill rig engines

e Lean burn natural gas-fired stationary compressor engines or equipment with equivalent emission
rates.

Catalyst on all natural gas-fired compressor engines to reduce the emissions of CO and VOCs.

o Dry seals on new centrifugal compressors.

An annual inspection and maintenance program to reduce VOC emissions, including:
- Performing inspections of thief hatch seals and Enardo pressure relief valves to ensure
proper operations.
- Reviewing gathering system pressures to evaluate any areas where gathering pressure
may be reduced, resulting in lower flash losses from the condensate storage tanks.

Additionally, the applicant commits to developing a project-specific adaptive management strategy, to be
informed by periodic emission inventory updates. Implementation of this strategy and associated
application of “enhanced” ozone mitigation measures would be required once the proposed project is
initiated if:

1) USEPA designates the area “nonattainment” for ozone;

2) There is a monitored ozone standard exceedance;

3) The ARMS modeling shows that additional mitigation is needed to prevent future ozone
exceedances; or

4) The ARMS group establishes industry-wide mitigation requirements through ongoing modeling.

If implementation of this adaptive management strategy is triggered, the applicant commits to working

with the BLM to analyze project-specific “enhanced” mitigation measures and employ them within 1
year. The measures to be considered could include, but would not be limited to, the following:
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Reducing the total number of drill rigs.

Installing Tier 4 or better drill rig engines.

Seasonally reducing or ceasing drilling during specified periods.

Using only lower-emitting drill and completion rig engines during specified time periods.
Using natural gas-fired drill and completion rig engines.

Replacing internal combustion engines with gas turbines for natural gas compression.
Using electric drill rig or compression engines.

Centralizing gathering facilities.

Limiting blowdowns or restricting them during specified periods.

Installing plunger lift systems with smart automation.

Employing a monthly Forward Looking Infrared, or FLIR, monitoring program to reduce VOCs.
Enhancing a direct inspection and maintenance program.

Employing tank load out vapor recovery.

Employing enhanced VOC emission controls with 95 percent control efficiency on additional
production equipment having a potential to emit of greater than 5 tons per year.

In addition to the commitments discussed above, the applicant commits to complying with applicable air
pollution control rules and regulations.

Air quality issues are being addressed on a Utah-wide basis through the Utah Air Resource Technical
Advisory Group (UTAG) and the BLM’s ARMS. The actions outlined below have been designed to
address ozone levels possibly associated with oil and gas operations in the Uinta Basin. The actions
consist of the following elements:

e Refine air quality modeling predictions;
e Develop a Uinta Basin ozone action plan; and
e Implement a regional ozone action plan.

The first two elements of this strategy are being implemented by the BLM and other agency stakeholders,
independent of the decision to be made regarding further development in the Uinta Basin. Regional
operators may participate in these initial planning steps, thereby having the opportunity to contribute to
the outcome of the process. The third element would require specific action by the applicant and other oil
and gas operators in the Uinta Basin following the approval of the ROD. All three elements are described
in more detail in the following paragraphs.

4.2.5.1 Refine Air Quality Modeling Predictions

The ARMS adaptive management strategy involves conducting a regional photochemical modeling
analysis to compare and evaluate the effect of different mitigation activities on the ozone levels in the
Uinta Basin. This modeling would be conducted in consultation with appropriate federal, Tribal, and state
stakeholders as well as with regional oil and gas operators. The aim of the modeling effort would be to
compare the effect of changes in VOC and NOX emissions, under various control strategies, to model-
predicted change in ozone levels. Separate comparisons may be made for winter and summer periods. An
updated emissions inventory, observed ozone levels within the basin, and corresponding meteorological
data would be used.

Modeling results would provide an estimate of ozone region-wide and depict spatially the effectiveness of
different emission controls on ozone formation in the Uinta Basin. The BLM would isolate the project-
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specific incremental ozone increases from the ARMS modeling immediately following completion of the
region-wide modeling effort.

The updated air quality modeling analysis utilizing the new inventory and monitored data would be
performed within 2 years of signing the ROD for the Gasco Uinta Basin Natural Gas Development
Project (signed Junel8, 2012). This would be accomplished by isolating project-specific impacts from the
ARMS regional scale air quality modeling study, if available. The modeling would consider the current
emission inventory data, to be updated periodically, current operating practices, applicant committed
mitigation, and any applicable Best Available Control Technology (BACT) requirements in place at the
time the modeling is conducted. The BLM, in consultation with appropriate federal, state, and Tribal
stakeholders, would evaluate the modeling results and identify any needed additional reductions in ozone
precursor emissions.

As soon as possible following evaluation of the modeling results, the BLM and appropriate stakeholders
would use their respective authorities to implement any needed emission control mitigation measures
and/or operating limitations necessary to ensure continued compliance with applicable ambient air quality
standards for ozone. Absent an effective technology to implement, reductions in the pace of development
may be utilized to ensure ambient air quality standards are met.

4.2.5.2 Develop a Uinta Basin Ozone Action Plan

Based on the results of the photochemical modeling study, the BLM would develop an ozone action plan
that would describe mitigation to be enacted to address observed ozone levels above the NAAQS. The
plan would be developed in consultation with appropriate federal, Tribal, and state stakeholders. Regional
oil and gas operators also may participate in the development of the plan. Specific criteria would be
identified within the plan for determining when additional mitigation would be initiated and which
measures would be recommended. Criteria also would be specified for when the use of additional
mitigation could be suspended based on observed ozone concentrations. Potential mitigation strategies are
included in the list of “enhanced mitigation measures” presented above.

4.2.5.3 Implement a Regional Ozone Action Plan

The BLM would evaluate monitored ozone ambient air quality data at sites in the Uinta Basin to
determine when to implement the ozone action plan. Monitoring data would be obtained, summarized,
and reviewed on an ongoing basis following quality assurance review of each data set. Based on the data
review and the criteria set forth in the ozone action plan, the BLM, in consultation with the appropriate
federal, Tribal, and state stakeholders, would determine when to trigger implementation of the plan.
Following issuance of the ROD for this project, the applicant and other operators in the Uinta Basin
would be required to participate in the implementation of the BLM-approved ozone action plan within the
Uinta Basin.

The applicant, in consultation with the BLM and appropriate federal, Tribal, and state stakeholders would
employ “enhanced mitigation measures” as warranted through the Ozone Action Plan within 1 year of a
nonattainment designation or monitored ozone standard exceedance.

The BLM would ensure that appropriate ambient air monitoring is occurring in the Uinta Basin. The
BLM and/or the operator, in consultation with the UTAG, would establish monitoring sites in the event
that additional monitored data is necessary. These monitors would conform to USEPA monitoring
protocols (40 CFR Parts 50 and 58), with emphasis on obtaining measurements that contribute to the
formation of secondarily formed pollutants such as PM,s and ozone, to ensure that monitoring data are
valid and useful in calibrating the model, and determining control strategies.
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43 SOIL RESOURCES

Soils in the RBU Project Area, as described in Section 3.2.2, are generally rated poor in reclamation
potential. Impacts to soils are typically described in terms of short-term (or initial) and long-term (or
residual) impacts. In disturbed areas where interim reclamation is implemented, ground cover by
herbaceous species could potentially re-establish within 5 to 7 years following seeding of native plant
species and diligent weed control efforts, consequently reducing soil erosion. These reclaimed areas have
often been referred to as short-term disturbances. However, it is important to note that all surface
disturbances could remain as long-term (or even permanent) impacts on the landscape if reclamation
efforts are not successful.

4.3.1 Alternative A — Proposed Action

Construction and operation of the proposed Project under the Proposed Action would result in short- and
long-term impacts to soils within the Project Area. Impacts would result from the clearing of vegetation,
excavation, salvage, stockpiling, and redistribution of soils during construction and reclamation activities
associated with well pad sites, access roads, and proposed pipelines.

Implementation of the Proposed Action would result in the direct disturbance of approximately 1,075
acres of soils in within the Project Area. Following construction, approximately 412 acres of initial
disturbance (38 percent) associated with construction of proposed well pad, portions of the access road,
and pipeline ROW not needed for operational purposes would be reclaimed. This would reduce the long-
term disturbance associated with implementation of the Proposed Action to approximately 663 acres.
Table 4.3-1 provides a summary of short-term and long-term surface disturbances associated with each
soil mapping unit on Federal, State, and private lands in the Project Area that would be disturbed under
the Proposed Action.

Blading or excavation to achieve desired grades could result in slope steepening of exposed soils in cut
and fill areas, mixing of topsoil and subsoil materials, and the breakdown of soil aggregates into loose
particles. Soil structural aggregates would also be broken down by compaction from vehicular traffic.
Removal and stockpiling of topsoil for revegetation purposes could reduce the natural fertility of the soil,
and cause a loss of soil profiles by mixing soil horizons and subsequent breakdown in soil structure.

Table 4.3-1. Soil Disturbance by Major Soil Map Units under the Proposed Action

. Short Term Surface | Long Term Surface

100 BIDE W e NIy Disturbance (acres) | Disturbance (acres)
Badland-Rock outcrop complex, 1 to 100 percent slopes (12) 0.0 0.0
Motto-Casmos complex, 2 to 25 percent slopes (152) 349.4 215.5
Motto-Rock outcrop complex, 2 to 25 percent slopes (154) 248.5 153.2
Turzo loam, 0 to 4 percent slopes (242) 0.0 0.0
Cadrina extremely stony loam-Rock outcrop complex, 25 to 50

72.7 44.8
percent slopes (36)
Cadrina-Badland-Rock outcrop complex, 25 to 50 percent

28.3 17.5
slopes (37)
Casmos-Cadrina-Badland complex, 4 to 25 percent slopes (42) 23.2 14.3
Crustown-Motto complex, 2 to 25 percent slopes (62) 0.6 0.4
Total 722.7 445.7

1 Does not include Tribal land.
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4.3.1.1 Erosion and Sedimentation

Soils would also be susceptible to increased erosion in newly disturbed areas. The removal of vegetative
cover, steepening of slopes, and the breakdown of aggregates would increase the potential for channelized
runoff and accelerated soil erosion. Wind erosion could also increase with removal of vegetation and
exposure of soils. Erosion would result in the formation of more rills and gullies and increase
sedimentation of surface water. Erosion would be particularly evident if project related activities are
conducted during periods of high precipitation. The increased erosion of soils could potentially lead to
increased loss of vegetative cover and increased sedimentation in ephemeral drainages, Willow Creek, the
Green River and/or other unnamed drainages. The actual amount of additional sedimentation that would
reach the drainages with the RBU Project Area would depend on the effectiveness of reclamation and
erosion control measures as well as natural factors including the water available for overland flow; the
texture of the eroded material, the amount and kind of ground cover; the shape, gradient, and length of the
slope; and surface roughness (Barfield et al. 1981).

The water erosion potentials for all of the soils that would be disturbed under the Proposed Action are
below 0.15, indicating a low potential for erosion. In addition, the reclamation source material rating for
these soils is low, indicating the presence of soil factors that would inhibit the growth of vegetation. It is
expected that following construction activities, re-vegetation, and 5 to 7 growing seasons, erosion rates
would decrease to near baseline conditions for the reclaimed portions of the well pads, unused portions of
the road corridors, and buried pipeline ROWSs. Erosion rates would be expected to remain at slightly
elevated levels for the new access roads even in the absence of high traffic volumes.

4.3.1.2 Soil Contamination

Sources of potential soil contamination include leaks or spills of natural gas condensate liquids from
wellheads, gas and water lines, produced water sumps, and condensate storage tanks. To reduce the
potential for hydrocarbon contamination of soils, gas lines and water lines would be designed to minimize
the potential for spills and leaks. Storage tanks would be surrounded by berms capable of holding at least
110 percent of the largest single tank volume. Leaks or spills of saline water, hydrofracturing chemicals,
fuels, and lubricants could also result in soil contamination. Depending on the size and type of spill, the
effect on soils would primarily consist of the potential loss of soil productivity. Implementation of the
project SPCC plan would minimize the risk of such spills by providing safeguards against spills and
detailing reporting and cleanup measures to be taken in the event of a spill. Thus, the potential for
impacts to soils from spills is considered to be minor.

4.3.1.3 Destruction of Biological Soil Crusts

Mapping of biological soil crusts has not been performed in the RBU Project Area. However, based upon
the physical and biological characteristics of the existing soils, biological soil crusts could occur.
Biological soil crusts are vulnerable to vehicle traffic, livestock grazing, and pedestrian traffic. The fibers
that compose the tensile strength of biological soil crusts are weak in comparison to the compressional
strength placed on the crusts by machinery, human footprints, big game, and livestock. The impact of a
given surface disturbance on biological soil crusts depends upon its severity, frequency, timing, and type,
as well as the weather conditions during and after the disturbance (Belnap et al. 2001). Biological soil
crusts occurring in the RBU Project Area have been largely disturbed by previous natural gas
development as well as livestock grazing. Surface disturbances associated with the Proposed Action
could add to these disturbances by breaking, overturning, and burying soil crusts to various degrees
(Belnap et al. 2001).
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The recommended mitigation measures for erosion control described in Section 4.3.5 would be
implemented during construction to avoid or minimize soil erosion and off-site deposition. Based on these
measures and implementation of ACEPMs, there should be no adverse impact on soil resources as a result
of implementation of the Proposed Action.

4.3.2 Alternative B — No Action Alternative

Impacts to soil resources under Alternative B would be similar in nature to those described under the
Proposed Action. However, potential impacts would be considerably less under the No Action
Alternative, as only 16 new oil and gas wells would be developed on State and Tribal lands in the RBU
Project Area. The overall surface disturbance would be approximately 12.7 acres, which is nearly 99
percent less than the Proposed Action. Correspondingly, impacts to soils, including biological soil crusts,
related to potential increase in erosion, sediment yield, and spills of hazardous material in the RBU
Project Area would be proportionately less under Alternative B.

4.3.3 Alternative C — Agency Preferred Alternative

Impacts to soil resources under Alternative C would be similar in nature to those described under the
Proposed Action. Under the Moderate Recovery Alternative, 234 fewer wells and associated access
roads, pipelines, and other project facilities would be constructed than under the Proposed Action.
Alternative C would result in a total surface disturbance of 923 acres, which is 152 acres less and 910
acres more than would be impacted under the Proposed Action and No Action alternatives, respectively.
Following construction, approximately 363 acres of initial disturbance (39 percent) associated with
construction of proposed well pad, portions of the access road, and pipeline ROW not needed for
operational purposes would be reclaimed. This would reduce the long-term disturbance associated with
implementation of the Alternative C to approximately 560 acres. As such, the potential for ground
disturbing activities to impact soil resources in the RBU Project Area would be lower.

As with the Proposed Action, the water erosion potential for all of the soils that would be disturbed under
the Alternative C is below 0.15, indicating a low potential for erosion. In addition, the reclamation source
material rating for these soils is low, indicating the presence of soil factors that would inhibit the growth
of vegetation. The recommended mitigation measures described in Section 4.3.5 would help to improve
reclamation success.

4.3.4 Alternative D — Minimum Development Alternative

Impacts to soil resources under Alternative D would be similar in nature to those described under the
Proposed Action. Under Alternative D, 334 fewer wells and associated access roads, pipelines, and other
project facilities would be constructed than under the Proposed Action. Alternative D would result in a
total surface disturbance of 592 acres which is 483 acres less and 579 acres more than would be impacted
under the Proposed Action and No Action alternatives, respectively. Following construction,
approximately 225 acres of initial disturbance (38 percent) associated with construction of proposed well
pad, portions of the access road, and pipeline ROW not needed for operational purposes would be
reclaimed. This would reduce the long-term disturbance associated with implementation of the
Alternative D to approximately 367 acres. As such, the potential for ground disturbing activities to
impact soil resources in the RBU Project Area would be lower than that of any other action alternative.
As with the Proposed Action, the water erosion potential for all of the soils that would be disturbed under
the Alternative D is below 0.15, indicating a low potential for erosion. In addition, the reclamation source
material rating for these soils is low, indicating the presence of soil factors that would inhibit the growth
of vegetation. The recommended mitigation measures described in Section 4.3.5 would help to improve
reclamation success.
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4.3.5 Recommended Mitigation Measures

The following recommended mitigation measures would be applied to reduce impacts to soil resources:

1) Erosion and sedimentation would be reduced through the use of BMPs including, but not
limited to; mulching, hydroseeding, erosion control blankets, silt fence installation, jute
matting, revegetation, interim reclamation, and/or mychorrizal bacteria supplements.

2) In areas with unstable soils where seeding alone may not adequately control erosion, grading
would be used to minimize slopes and water bars would be installed on disturbed slopes.
Erosion control efforts would be monitored by XTO and, if necessary, modifications would
be made to control erosion.

3) All disturbed areas of access roads, other than the driving surface, would be revegetated as
directed by the AO. These include, but are not limited to, the shoulders, ditches, and cut and
fill slopes of the access roads.

4) Well pads would be bermed to prevent runoff from entering nearby drainages.

44 WATER RESOURCES

4.4.1 Alternative A — Proposed Action

Construction and operation of the proposed RBU project under the Proposed Action would result in direct
and indirect impacts to water resources. The principal impacts to water resources likely to be associated
with the Proposed Action include: (1) increased sedimentation and turbidity of surface water as a result of
surface disturbance and increased sediment delivery into streams via runoff; (2) depletion of stream flows
in the Green River from the removal of water for drilling and operational activities; (3) increased runoff;
(4) effects to water quantity and quality (i.e., potential contamination of surface water resources with
drilling fluids or other wastes generated by natural gas drilling and production activities; and (5) direct
and indirect impacts to floodplains.

4.4.1.1 Surface Water

The magnitude of potential project-related impacts to surface water resources would depend on a number
of factors, including the proximity of surface disturbances to ephemeral tributaries of Willow Creek and
the Green River, slope aspect and gradient, soil type, the duration and timing of the construction activity,
and the success or failure of reclamation and erosion control measures. The potential for adverse impacts
to surface water resources would be greatest during project construction activities and would likely
decrease in time due to natural stabilization, interim and final reclamation, and successful revegetation
efforts.

Increased Sedimentation

Increased erosion and subsequent increased sedimentation of Willow Creek and other ephemeral
drainages within the RBU Project Area is possible. The increased erosion could also potentially lead to
an increase in turbidity and salinity in the Green River. Both of these effects could have negative impacts
on aquatic habitat within affected drainages.

The actual amount of sediment that would be transported to the ephemeral drainages within the RBU
Project Area and on to Willow Creek and the Green River would depend on natural factors and the
effectiveness of the erosion control devices employed, but is expected to be minimal based the generally
flat nature of the RBU Project Area. Natural factors which attenuate the transport of sediment into creeks
include water available for overland flow, the texture of the eroded material, the amount and kind of
ground cover, the slope shape, gradient, and length, and surface roughness (Barfield et al. 1981).
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Potential increases in construction-related erosion and sedimentation would be minimized by
implementing BMPs (e.g., silt fencing, straw bales). During construction, erosion control measures
would be implemented to avoid or minimize soil erosion and sedimentation. The erosion control methods
used would be specified on a site-specific basis during the APD process for each well pad.

Water Use and Stream Flow Regimes

As described in Chapter 2, water would be required in most aspects of project construction and
operations. Water would be obtained from a number of the existing sources including springs,
groundwater wells, and surface water diversion points listed in Table 2.1-4. Approximately 2.7 acre-feet
of water would be needed to drill and complete each well. Thus, the total water use for the drilling of all
484 wells under the Proposed Action would be approximately 1,307 acre-feet over the 8-year
development period (between 100 and 251 acre-feet per year). In addition, approximately 0.1 acre-feet of
water per well pad could be utilized for dust abatement each year during the drilling phase of the project.
As such, water utilized for dust abatement for a maximum of 484 well pads and associated roads would
be approximately 48.4 acre-feet over the 8-year drilling phase of the project. Another 6.3 acre-feet of
water per year would be used for dust abatement during project operations, or a total of 126 to 189 acre-
feet of water for dust suppression during operations over the 20 to 30 year construction and operational
period. Based upon these water use estimates, the average annual amount of water depleted from the
Green River would be approximately 169.4 acre-feet during the 8-year drilling phase of the project, which
would then decrease to an average of approximately 6.3 acre-feet per year thereafter for the remaining 20
to 30 year LOP. In comparison, the average annual flow in the Green River at Ouray is about 4,064,290
acre-feet (based on flow data from the USGS gauging station at Ouray).

Increased Runoff

Soils compacted on well pads and roads contribute slightly greater runoff than undisturbed sites. The
increased runoff could lead to slightly higher peak flows in the ephemeral streams in the RBU Project
Area and Willow Creek, potentially increasing erosion of the channel banks. The increased erosion could
lead to slightly increased turbidity in these streams during storm events.

Water Quality

The Proposed Action could result in accidental spills of fuel, lubricants, hydraulic fluids, drilling fluids,
assorted chemicals required for standard well field operations, and produced water. XTO would
prudently manage their facilities to minimize the potential for spills and would employ practices
described in Onshore Qil and Gas Order No. 1, which identifies strategies to reduce and/or eliminate
accidental spills and leaks.

4.4.1.2 Groundwater

With respect to groundwater resources, implementation of the Proposed Action is unlikely to impair water
guality of shallow freshwater aquifers. The depth at which steel surface casing is set; along with
cementing the casing entirely from total depth to surface would provide protection to shallow freshwater
aquifers. In addition, the thick impermeable layers of rock encountered between the freshwater aquifers
and the hydrocarbon producing zones make it virtually impossible for hydrocarbons, produced water, and
stimulation fluids from drilling operations to either contaminate potable water zones or deplete the near
surface potable water aquifers.
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4.4.1.3 Floodplains

Floodplains are protected by Executive Order 11988 which requires that all Federal agencies take action
to reduce the risk of flood loss; to minimize the impact of floods on human safety, health, and welfare;
and to restore and preserve the natural and beneficial values served by floodplains. Potential impacts to
floodplains from the Proposed Action include increased sedimentation, pollution of surface water due to
accidental spills or loss of containment of petroleum products, fuels and other chemicals, and damage to
or loss of riparian vegetation. However, under the Proposed Action, no new surface disturbance would
occur within the Willow Creek floodplain. Therefore there would be no direct impacts to floodplains
under the Proposed Action.

4.4.2 Alternative B — No Action Alternative

Potential impacts to water resources, including erosion, sedimentation, stream flow regimes, runoff, and
water quality under the No Action Alternative would be similar in nature as those described under the
Proposed Action. However, potential impacts would be considerably less under the No Action
Alternative, as only 16 new oil and gas wells would be developed on State and Tribal lands in the RBU
Project Area. The overall surface disturbance would be approximately 12.7 acres, which is nearly 99
percent less than the Proposed Action.

4.4.3 Alternative C — Agency Preferred Alternative

Potential impacts to water resources, including erosion, sedimentation, stream flow regimes, runoff, and
water quality under Alternative C would be similar in nature as those described under the Proposed
Action. Under the Moderate Recovery Alternative, 234 fewer wells and associated access roads,
pipelines, and other project facilities would be constructed than under the Proposed Action. Alternative C
would result in a total surface disturbance of 923 acres which is 152 acres less and 910 acres more than
would be impacted under the Proposed Action and No Action alternatives, respectively. Following
construction, approximately 363 acres of initial disturbance (39 percent) associated with construction of
proposed well pad, portions of the access road, and pipeline ROW not needed for operational purposes
would be reclaimed. This would reduce the long-term disturbance associated with implementation of the
Alternative C to approximately 560 acres. As such, the rates for erosion, sedimentation, runoff, and other
impacts to water resources in the RBU Project Area would be lower than that of the Proposed Action.

No new surface disturbing activity would occur within the 100-year floodplain. Therefore there would be
no impacts to floodplains under Alternative C.

The volume of water needed for drilling and completion of wells proposed under Alternative C would be
approximately 675 acre-feet (250 wells x 2.7 acre-feet per well), which is approximately 632 acre-feet (48
percent) less than that of the Proposed Action. An additional 25.6 acre-feet of water would be needed for
dust suppression under Alternative C, which is approximately 22.8 acre-feet (53 percent) less than that
required under the Proposed Action.

4.4.4 Alternative D — Minimum Development Alternative

Potential impacts to water resources, including erosion, sedimentation, stream flow regimes, runoff, and
water quality under Alternative D would be similar in nature as those described under the Proposed
Action. Under Alternative D, 334 fewer wells and associated access roads, pipelines, and other project
facilities would be constructed than under the Proposed Action. Alternative D would result in a total
surface disturbance of 592 acres which is 483 acres less and 579 acres more than would be impacted
under the Proposed Action and No Action alternatives, respectively. Following construction,
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approximately 225 acres of initial disturbance (38 percent) associated with construction of proposed well
pad, portions of the access road, and pipeline ROW not needed for operational purposes would be
reclaimed. This would reduce the long-term disturbance associated with implementation of the
Alternative D to approximately 367 acres. As such, the rates for erosion, sedimentation, runoff, and other
impacts to water resources in the RBU Project Area would be lower than that of any other action
alternative.

No new surface disturbing activity would occur within the 100-year floodplain. Therefore there would be
no impacts to floodplains under Alternative D.

The volume of water needed for drilling and completion of wells proposed under Alternative D would be
approximately 405 acre-feet (150 wells x 2.7 acre-feet per well), which is approximately 902 acre-feet (69
percent) less than that of the Proposed Action. An additional 14.9 acre-feet of water would be needed for
dust suppression under Alternative C, which is approximately 33.5 acre-feet (69 percent) less than that
required under the Proposed Action.

445 Recommended Mitigation Measures

No additional mitigation measures are recommended under Alternatives A, B, C, or D.
45 PALEONTOLOGICAL RESOURCES

45.1 Alternative A — Proposed Action

The Uinta and Green River Formations are categorized as Class 4a (high) paleontological formations.
Class 4 formations are known to contain vertebrate fossils or noteworthy occurrences of invertebrate or
plant fossils. Surface-disturbing activities, such as site and road construction, and secondary surface
activities, such as vehicular and pedestrian traffic, can irreversibly damage or destroy sensitive
paleontological resources and result in the loss of scientifically important fossils. Alternatively,
construction of well pads, access roads, and pipeline corridors may have a positive effect by uncovering
or revealing scientifically important fossils.

Where surface-disturbing activities occur on previously disturbed areas, fossil resources would not be
affected. However, where surface disturbance is proposed on undisturbed areas, paleontological
resources could be at risk. Where fossils occur on the surface within these areas, they may potentially be
broken or destroyed during surface-disturbing activities. Disturbance of bedrock for the construction of
reserve pits and access roads also results in the potential for exposing, breaking, and destroying fossils.
However, as surveys for paleontological resources would be conducted prior to any surface disturbance
and appropriate measures would be taken if fossils are discovered (during surveys or excavation),
potential impacts to fossil resources in the Uinta Formation would be reduced or eliminated.

45.2 Alternative B — No Action Alternative

Potential impacts to paleontological resources under Alternative B would be similar in nature to those
described under the Proposed Action. However, the overall potential for exposure of, or damage to,
fossils during excavation or construction activities would be considerably less under the No Action
Alternative, as only 16 new oil and gas wells would be developed on State and Tribal lands in the RBU
Project Area. The overall surface disturbance would be approximately 12.7 acres, which is nearly 99
percent less than the Proposed Action. Further, as surveys for paleontological resources would be
conducted prior to any surface disturbance and appropriate measures would be taken if fossils are
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discovered (during surveys or excavation), potential impacts to fossil resources in the Uinta Formation
would be reduced or eliminated.

45.3 Alternative C — Agency Preferred Alternative

Potential impacts to paleontological resources under Alternative C would be similar in nature to those
described under the Proposed Action. Under the Alternative C, 234 fewer wells and associated access
roads, pipelines, and other project facilities would be constructed than under the Proposed Action.
Alternative C would result in a total surface disturbance of 923 acres which is 152 acres less and 910
acres more than would be impacted under the Proposed Action and No Action alternatives, respectively.
As such, the potential for ground disturbing activities to impact paleontological resources in the RBU
Project Area would be lower. Further, as surveys for paleontological resources would be conducted prior
to any surface disturbance and appropriate measures would be taken if fossils are discovered (during
surveys or excavation), potential impacts to fossil resources in the Uinta Formation would be reduced or
eliminated.

45.4 Alternative D — Minimum Development Alternative

Potential impacts to paleontological resources under Alternative D would be similar in nature to those
described under the Proposed Action. Under Alternative D, 334 fewer wells and associated access roads,
pipelines, and other project facilities would be constructed than under the Proposed Action. Alternative D
would result in a total surface disturbance of 592 acres which is 483 acres less and 579 acres more than
would be impacted under the Proposed Action and No Action alternatives, respectively. As such, the
potential for ground disturbing activities to impact paleontological resources in the RBU Project Area
would be lower than that of any other action alternative. As with the Proposed Action, surveys for
paleontological resources would be conducted prior to any surface disturbance and appropriate measures
would be taken if fossils are discovered (during surveys or excavation), and therefore, potential impacts to
fossil resources in the Uinta Formation would be reduced or eliminated.

45,5 Recommended Mitigation Measures

No additional mitigation measures are recommended under Alternatives A, B, C, or D.
46 CULTURAL RESOURCES

4.6.1 Alternative A — Proposed Action

Direct impacts to cultural resources related to the RBU APE include surface disturbance associated with
construction of new well pads and expansion of existing well pads, construction of new roads, installation
of co-located gas lines and produced water lines, and construction of new central facilities, which would
result in an initial surface disturbance of 1,075 acres. Indirect impacts to cultural resources in the Project
Area as a result of the Proposed Action could result from atmospheric, visual, and auditory intrusions;
increased visitation and traffic during construction and operation; vandalism; off-highway vehicle (OHV)
and other motorized vehicle use; erosion; and unknown impacts to unidentified cultural landscapes, all of
which may contribute to an alteration of the overall setting and feeling of the Project Area. Such changes
in the Project Area could lead to the damage, destruction, or removal of scientific information, the loss of
research potential, the loss of interpretation possibilities, and the destruction of the character or setting of
a site.
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While the locations of proposed new well pads, access roads, pipelines, and other surface facilities
illustrated on Figure 2.1-1 have not been individually inspected, they have been conceptually identified
considering topography, land features, vegetation, and operational constraints. Onsite inspections,
including an intensive cultural resource inventory of individual well pads, access roads, pipelines, and
other surface facility locations by the BLM and operator personnel would occur during the permitting
process for individual wells or ROWSs, and site-specific adjustments to location and orientation would be
made at that time.

As is discussed in Section 3.2.5 much of the RBU Project Area is developed and has received varying
degrees and intensities of archaeological inventories and analysis. Previous natural gas exploration and
production and associated projects have driven much of the archaeological inventories conducted on the
RBU Project Area. This has resulted in a patchwork of areas that have been intensively surveyed,
interspersed with other areas that have not been inventoried for cultural resources. However, it should be
noted that under the Proposed Action, the majority of the proposed development would occur in areas that
have received considerable scrutiny from cultural resource inventories. Cultural resource surveys have
been conducted for past ROW authorizations and individual well pads. In addition, most roads in the
RBU APE have also been surveyed. Taken collectively, these surveys have resulted in a fairly systematic
examination of the RBU APE resulting in sufficient data for identifying culturally sensitive areas.

Prior to the initiation of construction activities, a Class Il inventory would be conducted in all areas
proposed for surface disturbance. Whenever feasible, any prehistoric and historic sites documented
during the Class Ill inventory as eligible for listing on the National Register of Historic Places (NRHP),
as well as areas identified as having a high probability of significant subsurface materials, would be
avoided by development. If avoidance is not feasible or does not provide the required protection, data
recovery will be conducted through excavation. Based on these measures and the implementation of
recommended mitigation measures as outlined in Section 4.6.5, adverse impacts to cultural resources are
unlikely to occur.

4.6.2 Alternative B — No Action Alternative

Impacts to cultural resources under the No Action Alternative would be similar in nature to those
described under the Proposed Action. However, potential impacts would be considerably less under the
No Action Alternative, as only 16 new oil and gas wells would be developed on State and Tribal lands in
the RBU Project Area. The overall surface disturbance would be approximately 12.7 acres, which is
nearly 99 percent less than the Proposed Action. As with the Proposed Action, an intensive cultural
resource inventory of individual well pads, access roads, pipeline ROWSs, and other surface facility
locations would occur during the APD process, and site-specific adjustments to the location and
orientation of project facilities would be made as appropriate.

4.6.3 Alternative C — Agency Preferred Alternative

Impacts to cultural resources under Alternative C would be similar in nature to those described under the
Proposed Action. Under Alternative C, 250 fewer wells and associated access roads, pipelines, and other
project facilities would be constructed than under the Proposed Action. Alternative C would result in a
total surface disturbance of 923 acres which is 152 acres less and 910 acres more than would be impacted
under the Proposed Action and No Action alternatives, respectively. As with the Proposed Action, an
intensive cultural resource inventory of individual well pads, access roads, pipeline ROWSs, and other
surface facility locations would occur during the APD process, and site-specific adjustments to the
location and orientation of project facilities would be made as appropriate.
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4.6.4 Alternative D — Minimum Development Alternative

As with Alternative C, direct effects under Alternative D due to surface disturbance would be of the same
nature as those described under the Proposed Action. Under Alternative D, 300 fewer wells and
associated access roads, pipelines, and other project facilities would be constructed than under the
Proposed Action. Alternative D would result in a total surface disturbance of 592 acres which is 483
acres less and 579 acres more than would be impacted under the Proposed Action and No Action
alternatives, respectively. As with the Proposed Action, an intensive cultural resource inventory of
individual well pads, access roads, pipeline ROWSs, and other surface facility locations would occur
during the APD process, and site-specific adjustments to the location and orientation of project facilities
would be made as appropriate.

4.6.5 Recommended Mitigation Measures

In addition to the ACPEMS for cultural resources, potential mitigation under all alternatives could also
include the following:

e Asdirected by the AO, protective fencing would be placed around the boundaries of historic
properties during activities that occur within 150 feet.

o If deemed appropriate by the AO, construction activities within areas having a high site potential
would be monitored by a qualified archaeologist for the presence of subsurface cultural material.

4.7 LIVESTOCK GRAZING

4.7.1 Alternative A — Proposed Action

Implementation of the Proposed Action would cause direct and indirect effects on grazing livestock as a
result of construction and operational activities. Principle impacts to livestock grazing would include: (1)
the direct removal of forage and subsequent reduction in livestock AUMSs; (2) increased potential for
disrupting livestock operations; (3) increased gas development-related traffic in allotments; and (4)
decreased quality and quantity of forage due to potential noxious weed infestations.

The Proposed Action would result in the removal of approximately 580 usable acres (defined as BLM-
administered lands on slopes less than 40 percent) of vegetation (involving 261 livestock AUMS) in
grazing allotments in the RBU Project Area. Of the 580 useable acres, approximately 470 acres (or 81
percent) would occur as a result of expansion of existing surface disturbance, while approximately 110
acres (or 19 percent) would occur as a result of new surface disturbance. Table 4.7-1 provides a
breakdown of the estimated loss of livestock AUMSs by grazing allotment.

The Proposed Action could directly affect range improvements, stock watering, and facilities related to
the control of livestock movement. The number of gates to control livestock would increase with the
increased level of project-related facilities and access roads. This increase, in tandem with increased
traffic levels, would increase the potential for gates to be left open and livestock to get out of the
allotment. Fowler and Witte (1985) found that ranches had increased labor requirements from activities,
such as gathering cattle, fixing fences, closing gates, removing litter, and repairing vandalism damages
that occurred during the occurrence of oil and gas development.
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Table 4.7-1. Estimated Allotment Acres and AUMs Affected by the Proposed Action

Usable? )
Allotment Loss of Usgble Permltteq Loss of AUMS
. Acres w/in AUMs w/in .
Allotment Name Acres w/in - . w/in RBU
. RBU Project RBU Project :
RBU Project A Project Area
rea Area
Area

Green River AMP 157 <1 6 <1
Sand Wash 2,592 149 160 13
Wild Horse Bench 9,886 431 3,997 247
TOTAL 12,635 580 4,163 261

Source: BLM 2010
! Usable land is defined as BLM land that has a slope lower than 40 percent.

Additionally, the increase in the number of roads constructed to access wells within allotments and the
associated use of these roads would increase the level of vehicular traffic within allotments. Although
these roads would be constructed for use by XTO employees and their contractors, these roads would also
be used by the general public for recreation and other purposes. This increase in use would increase the
potential for collisions with and harassment of livestock.

Implementation of the Proposed Action could also increase the potential for noxious weeds which could
impact grazing resources within the Project Area. Noxious weeds are generally unpalatable to livestock,
and thus their establishment would result in the reduction of available forage.

Under the Proposed Action, design features would be implemented that would reduce impacts to
disturbed grazing habitats. These include re-vegetation of disturbed areas and implementation of noxious
weed control and monitoring. Where impacts cannot be avoided, any livestock facilities (e.g. fences,
cattle guards, gates, drift fences and natural barriers) that are damaged by the Proposed Action would be
repaired or replaced. Additional cattle guards or gates would also be installed as needed and maintained
for the life of the well.

4.7.2 Alternative B - No Action Alternative

Impacts to livestock grazing under the No Action Alternative would be similar in nature to those
described below under the Proposed Action. However, potential impacts would be considerably less
under the No Action Alternative, as only 16 new oil and gas wells would be developed on State and
Tribal lands in the RBU Project Area. Implementation of the No Action Alternative would not result in
any new disturbance to any useable acres within the RBU Project Area.

4.7.3 Alternative C - Agency Preferred Alternative

Impacts to livestock grazing under Alternative C would be similar in nature to those described under the
Proposed Action. Alternative C would result in the removal of approximately 499 useable acres (or
approximately 3.9 percent) of vegetation in grazing allotments in the RBU Project Area. Of the 499
useable acres impacted, approximately 404 acres (or 81 percent) would occur as a result of expansion of
existing surface disturbance, while 95 acres (or 19 percent) would occur as a result of new surface
disturbance.
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4.7.4 Alternative D - Minimum Development Alternative

Impacts to livestock grazing under Alternative D would be similar in nature to those described under the
Proposed Action. Alternative D would result in the removal of approximately 317 useable acres (or
approximately 2.5 percent) of vegetation in grazing allotments in the RBU Project Area. Of the 317
useable acres impacted, approximately 250 acres (or 79 percent) would occur as a result of expansion of
existing surface disturbance, while 67 acres (or 21 percent) would occur as a result of new surface
disturbance.

4.7.5 Recommended Mitigation Measures

No additional mitigation measures are recommended under Alternatives A, B, C, or D.

48 VEGETATION INCLUDING SPECIAL STATUS PLANT SPECIES AND
INVASIVE OR NOXIOUS WEEDS

4.8.1 Alternative A — Proposed Action

4.8.1.1 General Vegetation

Construction and operation of the proposed RBU Project under the Proposed Action would result in direct
and indirect impacts to vegetation communities within the Project Area. Direct effects to vegetation (i.e.,
modification of structure, species composition, and extent of cover types) would occur from disturbance
or removal of vegetation associated with construction and expansion well pad sites, access roads, pipeline
corridors, and compressor stations. Indirect effects may include the short-term and long-term increased
potential for noxious weed invasion, exposure of soils to accelerated erosion, soil compaction, and shifts
in species composition and/or changes in plant density.

Implementation of the Proposed Action would result in the direct disturbance of 1,075 acres of vegetation
(Table 4.8-1). This includes approximately 831 acres of scrub/shrub, 169 acres of grasslands/herbaceous,
40 acres of woody wetland, and 35 acres of barren land vegetation cover types. Following construction,
approximately 412 acres of initial disturbance (38 percent) associated with construction of proposed well
pad, portions of the access road, and pipeline ROW not needed for operational purposes would be
reclaimed. This would reduce the long-term disturbance associated with implementation of the Proposed
Action to approximately 663 acres.

The duration of impacts to vegetation would depend, in part, on the success of mitigation and revegetation
efforts and the time needed for natural succession to return revegetated areas to pre-disturbance
conditions. Following interim reclamation, ground cover would likely begin to re-establish within 2 to 3
years following seeding using native plant species. An estimated 7 to 10 years would be needed for shrub
species to successfully re-vegetate the disturbed portions of the Project Area. Long-term disturbance
would remain for the estimated 33 to 43 year LOP, until such time as the abandoned well pads and roads
would be restored to near existing conditions.

Interim reclamation for portions of the well pads and access roads not needed for production
facilities/operations would be completed within six months following completion of the last well planned
for the pad. Pipeline ROWs would be reclaimed within six months of pipeline installation. Seeding of
temporarily disturbed areas along roads and pipelines, would be completed within 30 days following
completion of construction.
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Table 4.8-1. Vegetation Communities Affected by the Proposed Action

Iirel Residual (long-
(short-term) 9
Land Cover . . term) Surface
Vegetation Community Surface .
Type . Disturbance
Disturbance
(acres) (s
Colorado Plateau Mixed Low Sagebrush Shrubland 25.7 15.9
Intermountain Basins Big Sagebrush Shrubland 29.4 18.1
Scrub/Shrub Inter-Mountain Basins Mat Saltbush Shrubland 6.6 4.1
Inter-Mountain Basins Mixed Salt Desert Scrub 754.1 465.1
Colorado Plateau Pinyon-Juniper Shrubland 15.3 9.4
Total 831.1 512.6
Grasslands/ Inter-Mountain Basins Semi-Desert Grassland 0.4 0.2
Herbaceous Inter-Mountain Basins Semi-Desert Shrub Steppe 168.9 104.2
Total 169.3 104.4
Inter-Mountain Basins Greasewood Flat 37.7 23.2
Woody Wetland | Rocky Mountain Lower Montane Riparian Woodland
2.2 1.4
and Shrubland
Total 39.9 24.6
Inter-Mountain Basins Shale Badland 16.5 10.2
Barren Lands Colorado Plateau Mixed Bedrock Canyon and
18.0 111
Tableland
Total 345 21.3
Invasive Annual Grassland 0.5 0.3
Disturbed Invasive Southwest Riparian Woodland and Shrubland -- --
Existing Development (i.e., roads, well pads, other _ _
surface facilities)
Total 0.5 0.3
Grand Total 1,075.3 663.2

Implementation of the Proposed Action also would increase the potential for the occurrence of indirect
effects. Additional construction related impacts could include soil compaction, an increased potential for
wind and water erosion of disturbed surfaces prior to reclamation, and the potential for shifts in species
composition and/or changes in plant density.

4.8.1.2 Invasive and Noxious Weeds

Disturbances from construction would increase the potential for the establishment and spread of noxious
weeds. Noxious weeds tend to be aggressive colonizers of disturbed areas where the native vegetation
has been removed. Therefore, disturbances associated with construction and expansion of well pad sites,
access roads, pipelines, and other project facilities would provide opportunities for invasive and noxious
weeds to become established. Once established, weeds could increase fuel levels and the potential for
increased intensity and numbers of wildfires; contribute to a reduction in the overall visual character of
the area; and contribute to the reduction or elimination of native plant species, wildlife habitat, and/or
habitat for special status plant species.
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In order to minimize the potential for adverse effects from invasive and noxious weed establishment,
monitoring for invasive and noxious weeds would be necessary and if found, control and eradication
measures would be implemented as outlined in the COAs for the APD for the project. The
implementation of these measures along with other ACEPMs would minimize the potential for adverse
impacts from noxious weeds.

4.8.1.3 Special-status Plant Species

In general, impacts of the Proposed Action on special-status plant species and their habitats would be
similar to those discussed in the preceding section for vegetation communities. However, these impacts
can be more severe for special status plant species, if present, since the distribution and abundance of
these species are limited in the Project Area and surrounding region.

If present within the development areas, direct effects on the Uinta Basin hookless cactus, clay reed-
mustard, and Spanish bayonet would occur from construction activities associated with the Proposed
Action, which could directly kill or damage individual plants or populations through right-of-way clearing
earth-moving activities, and vehicle traffic. Areas of permanent disturbance would remove portions of the
seed bank, and areas of temporary disturbance also can alter the seed bank.

Uinta Basin Hookless Cactus

Implementation of the Proposed Action would result in the direct disturbance of approximately 980 acres
of potential habitat for the Uinta Basin hookless cactus within the Project Area. Following construction,
approximately 363 acres of initial disturbance (38 percent) associated with construction of proposed well
pad, portions of the access road, and pipeline ROW not needed for operational purposes would be
reclaimed. This would reduce the long-term disturbance associated with implementation of the Proposed
Action on Uinta Basin hookless cactus habitat to approximately 617 acres.

Under the Proposed Action, approximately 3 proposed wells would be drilled within Level 1 core
conservation areas for the Uinta Basin hookless cactus. Approximately 11 proposed wells would be
drilled within Level 2 core conservation areas for the Uinta Basin hookless cactus. The development of
these wells along with associated road and pipeline installation would initially result in direct short-term
loss of approximately 14 acres of Level 1 core habitat and 58 acres of Level 2 core habitat within the
Project Area. Following construction, approximately 38 percent of the disturbance associated with
construction of proposed well pads, portions of access roads, and pipeline ROWSs not needed for
operational purposes would be reclaimed. This would reduce the long-term disturbance to Level 1 and 2
core conservation areas associated with implementation of the Proposed Action to approximately 8.7 and
36.0 acres, respectively.

The majority (77 percent) of this surface disturbance under the Proposed Action would only occur as an
expansion of existing infrastructure and in Level 2 core conservation areas that are already fragmented by
past oil and gas activity. In fact, the RBU Project Area already contains some 324 well pads, 108 miles of
road, and 137 miles of pipelines and associated central facilities.

Implementation of the Proposed Action also would increase the potential for occurrence of indirect and
dispersed direct effects to this species, if present. Disturbances from construction could increase the
potential for the limited invasion and establishment of noxious weed species. Invasion by non-native
species is particularly problematic as they are capable of effective competition with native species for
space, water, light, nutrients, and subsequent survival. Over time, the successful establishment of non-
native species can choke out native vegetation and eventually dominate large areas. An increase in weedy
annual grasses also increases the potential for fire by increasing the density and flammability of available
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fuels. Grasses are more flammable, and establish in denser populations, than woody and non-woody
native vegetation.

Additional indirect construction-related impacts could include an increased potential for wind erosion of
disturbed areas creating airborne dust that could be transported into suitable habitat for this species.
Airborne dust generated by vehicles could inhibit photosynthesis and transpiration in this species.
Inhibited and reduced rates of photosynthesis could affect the rate of growth, the reproductive capacity of
individual plants, and ultimately the ability of these individuals to persist in adjacent areas. Thompson et
al. (1984) and Farmer (1992) have indicated that varying amounts of dust settling on vegetation can block
stomata, increase leaf temperature, and reduce photosynthesis.

Clay Reed-mustard

Since clay reed-mustard generally grows on steep, nearly inaccessible slopes and canyon walls, direct
disturbance to potential habitat for this species is unlikely. Implementation of the Proposed Action could
however, increase the potential for occurrence of indirect and dispersed direct effects to this species, if
present. Disturbances from construction could increase the potential for the limited invasion and
establishment of noxious weed species, and increased potential for wind erosion of disturbed areas
creating airborne dust that could be transported into suitable habitat for this species, as described
previously for the Uinta Basin hookless cactus.

Spanish Bayonet

Implementation of the Proposed Action could result in the direct disturbance of potential habitat for the
spanish bayonet, if present within the Project Area. Under the Proposed Action, approximately 831 acres
of scrub/shrub vegetation, which serves as potential habitat for the Spanish bayonet, would be impacted.
Following construction, approximately 316 acres of initial disturbance (38 percent) associated with
construction of proposed well pad, portions of the access road, and pipeline ROW not needed for
operational purposes would be reclaimed. This would reduce the long-term disturbance of scrub/shrub
vegetation associated with implementation of the Proposed Action to approximately 515 acres.

As with the Uinta Basin hookless cactus and clay-reed mustard, implementation of the Proposed Action
could also increase the potential for indirect and dispersed direct effects to this species, if present.
Disturbances from construction could increase the potential for the limited invasion and establishment of
noxious weed species, and increased potential for wind erosion of disturbed areas creating airborne dust
that could be transported into suitable habitat for this species, as described previously for the Uinta Basin
hookless cactus.

Design features set out under the Proposed Action would reduce impacts to special status plant species.
These actions include: noxious and invasive species control and monitoring, use of existing roads when
possible, minimizing new surface disturbance, dust abatement, pre-construction surveys in potential
habitat, and adherence to species-specific conservation measures on BLM-administered lands (Appendix
B). The species-specific conservation measures for the Uinta Basin hookless cactus, clay reed-mustard,
and Spanish bayonet include provisions to avoid occupied habitat, employ the use of spatial buffers
between surface activities and known populations of plants, limit off-road travel, and monitor the
effectiveness of these measures.

Based on adherence to the above-mentioned actions, the Proposed Action “may affect, is not likely to
adversely affect” the clay reed-mustard. Because additional surface disturbance is proposed in Level 1
core conservation areas under the Proposed Action, the Proposed Action “may affect, is likely to
adversely affect” the Uinta Basin hookless cactus.
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4.8.2 Alternative B — No Action Alternative

Impacts to vegetation resources, noxious weeds, and special status plant species under the No Action
Alternative would be similar in nature as those described below under the Proposed Action. However,
potential impacts would be considerably less under the No Action Alternative, as only 16 new oil and gas
wells would be developed on State and Tribal lands in the RBU Project Area. The overall disturbance to
vegetation would be approximately 12.7 acres, which is nearly 99 percent less than the Proposed Action.
Correspondingly, impacts from noxious weeds and to special status plant species in the RBU Project Area
would be proportionately less under Alternative B.

4.8.3 Alternative C — Agency Preferred Alternative

Impacts to vegetation resources including special status plant species under Alternative C would be
similar in nature to those described under the Proposed Action. Under the Moderate Recovery
Alternative, 234 fewer wells and associated access roads, pipelines, and other project facilities would be
constructed than under the Proposed Action. Alternative C would result in the direct disturbance of 923
acres of vegetation which is 152 acres less and 910 acres more than would be impacted under the
Proposed Action and No Action alternatives, respectively. This includes approximately 714 acres of
scrub/shrub, 144 acres of grasslands/herbaceous, 37 acres of woody wetland, and 28 acres of barren land
vegetation cover types. Following construction, approximately 363 acres of initial disturbance (38
percent) associated with construction of proposed well pad, portions of the access road, and pipeline
ROW not needed for operational purposes would be reclaimed. This would reduce the long-term
disturbance to vegetation associated with implementation of the Alternative C to approximately 560 acres.
As such, the potential for impacts from noxious weeds and to special status plant species in the RBU
Project Area would be proportionately less than that of the Proposed Action.

Under Alternative C, no new surface disturbance would occur with USFWS proposed Level 1 or 2 core
conservation areas for Uinta Basin hookless cactus. In addition, a minimum 300-foot buffer would be
maintained between the edge of new surface disturbance and identified populations of Uinta Basin
hookless cactus.

As with the Proposed Action, interim and final reclamation of disturbed areas, control and eradication
measures for noxious and invasive species, pre-construction surveys for Uinta Basin hookless cactus, clay
reed-mustard, and Spanish bayonet, and adherence to species-specific conservation measures on BLM-
administered lands including provisions to avoid occupied habitat and employ the use of spatial buffers
between surface activities and known populations of special status plant species would reduce impacts to
vegetation and special status plant species.

Based on adherence to the above-mentioned actions, and the fact that no newly proposed surface
disturbance would occur within Level 1 and 2 core conservations areas for the Uinta Basin hookless
cactus, Alternative C “may affect, is not likely to adversely affect” the clay reed-mustard or Uinta Basin
hookless cactus.

4.8.4 Alternative D — Minimum Development Alternative

Impacts to vegetation resources including special status plant species under Alternative D would be
similar in nature to those described under the Proposed Action and would be the least of all action
alternatives considered. Under Alternative D, 334 fewer wells and associated access roads, pipelines, and
other project facilities would be constructed than under the Proposed Action. Alternative D would result
in a total surface disturbance of 592 acres which is 483 acres less and 579 acres more than would be
impacted under the Proposed Action and No Action alternatives, respectively. This includes
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approximately 455 acres of scrub/shrub, 102 acres of grasslands/herbaceous, 19 acres of woody wetland,
and 16 acres of barren land vegetation cover types. Following construction, approximately 225 acres of
initial disturbance (38 percent) associated with construction of proposed well pad, portions of the access
road, and pipeline ROW not needed for operational purposes would be reclaimed. This would reduce the
long-term disturbance associated with implementation of Alternative D to approximately 367 acres. As
such, the potential for impacts from noxious weeds and to special status plant species in the RBU Project
Area would be proportionately less than that of the Proposed Action.

Under Alternative D, no new surface disturbance would occur with USFWS proposed Level 1 or 2 core
conservation areas for Uinta Basin hookless cactus. In addition, a minimum 300-foot buffer would be
maintained between the edge of new surface disturbance and identified populations of Uinta Basin
hookless cactus.

As with the Proposed Action, interim and final reclamation of disturbed areas, control and eradication
measures for noxious and invasive species, pre-construction surveys for Uinta Basin hookless cactus, clay
reed-mustard, and Spanish bayonet, and adherence to species-specific conservation measures on BLM-
administered lands including provisions to avoid occupied habitat and employ the use of spatial buffers
between surface activities and known populations of special status plant species would reduce impacts to
vegetation and special status plant species.

Based on adherence to the above-mentioned actions, and the fact that no proposed surface disturbance
will occur within Level 1 core conservations areas for the Uinta Basin hookless cactus, Alternative D
“may affect, is not likely to adversely affect” the clay reed-mustard or Uinta Basin hookless cactus.

4.8.5 Recommended Mitigation Measures

No additional mitigation beyond what is proposed under the ACEPMs is recommended for vegetation and
special-status plant species under the Proposed Action or other alternatives.

49 FISH AND WILDLIFE INCLUDING SPECIAL STATUS SPECIES

4.9.1 Alternative A — Proposed Action
4.9.1.1 General Wildlife and Wildlife Habitats

Construction and operation of the proposed RBU Project under the Proposed Action would result in direct
and indirect impacts to wildlife and wildlife habitats. The principal impacts to terrestrial wildlife likely to
be associated with the Proposed Action include: (1) the loss of certain wildlife habitats due to
construction activities such as earth-moving associated with proposed well pads, access roads, and
pipeline corridors; (2) habitat fragmentation; (3) vehicle-related mortality, (4) displacement of some
wildlife species; and (5) an increase in the potential for illegal kill and harassment of wildlife. The
magnitude of impacts to wildlife and wildlife habitats would depend on a number of factors including the
type and duration of disturbance, the species of wildlife present, time of year, and implementation of
recommended and required mitigation measures.

Implementation of the Proposed Action would result in the direct disturbance of 1,075 acres of wildlife
habitat (see Table 4.8-1). This includes approximately 831 acres of scrub/shrub, 169 acres of
grasslands/herbaceous, 40 acres of woody wetland, and 35 acres of barren land vegetation cover types.
Direct disturbance to wildlife habitat includes activities such as ground surface grading and excavation,
tree and shrub removal, and/or scraping of road surfaces that disturbs surface and subsurface soils. Each
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of these activities could effectively remove and/or degrade existing habitat, thereby reducing its
availability to local wildlife populations.

Following construction, approximately 412 acres of initial disturbance (38 percent) associated with
construction of proposed well pad, portions of the access road, and pipeline ROW not needed for
operational purposes would be reclaimed. These areas would be revegetated with seed mixes approved
by the BLM, some of which are specifically oriented to enhance wildlife use. The duration of impacts to
vegetation would depend, in part, on the success of mitigation and reclamation efforts and the time
needed for natural succession to return revegetated areas to pre-disturbance conditions. Grasses and forbs
are expected to become established within the first several years following reclamation; however, an
estimated 7 to 10 years would be required for shrub establishment and production of useable forage. Thus,
under the Proposed Action, total habitat disturbance would be reduced from approximately 1,075 acres to
663 acres.

Permanent and temporary loss of habitat as a result of construction activities could affect some small
mammal, reptile, and/or amphibian species with very limited home ranges and mobility. Although there
is no way to accurately quantify these effects, the impact is likely to be moderate in the short term and be
reduced over time as reclaimed areas produce suitable habitats. Most of these wildlife species would be
common and widely distributed throughout the Project Area and the loss of some individuals as a result of
habitat removal would have a negligible impact on populations of these species throughout the region.

Indirect effects due to displacement of wildlife also would occur as a result of construction activities
associated with the proposed project. In response to the increase in human activity (e.g., equipment
operation, vehicular traffic, and noise) wildlife may avoid or move away from the sources of disturbance
to other habitats. This avoidance or displacement could result in underutilization of the physically
unaltered habitats adjoining the disturbances. The net result would be that the value of habitats near the
disturbances would be decreased and previous distributional patterns would be altered. The habitats
would not support the same level of use by wildlife as before the onset of the disturbance. Additionally,
some wildlife would be displaced to other habitats leading to some degree of overuse and degradation to
those habitats.

Public vehicle use of roads reconstructed to access the Project Area can have an additive, or possibly a
synergistic influence on reducing wildlife use of adjacent habitats, as well as causing additional impacts.
Public access to reconstructed roads in the Project Area would increase the potential for mortality and
general harassment of wildlife. Seasonal closures of some existing roads to public use following
construction would be one of the most effective measures that could be implemented to offset this impact.

4.9.1.2 Big Game

Pronghorn Antelope

The greatest direct impact to pronghorn under the Proposed Action would be due to direct habitat loss and
fragmentation. Under the Proposed Action, 457 of the 484 proposed wells would be drilled within crucial
value, year-long fawning pronghorn habitat. The development of these wells along with associated road
and pipeline installation would initially result in direct short-term loss of approximately 1,001 acres of
year-long scrub/shrub, grasslands/herbaceous, and barren land habitats within the Project Area (Table
4.9-1). Following construction, approximately 380 acres of initial disturbance (38 percent) associated
with construction of proposed well pads, portions of access roads, and pipeline ROWSs not needed for
operational purposes would be reclaimed. This would reduce the long-term disturbance to pronghorn
crucial value, year-long fawning habitat associated with implementation of the Proposed Action to
approximately 621 acres.
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The majority (77 percent) of this surface disturbance under the Proposed Action would only occur as an
expansion of existing infrastructure and in habitats that are already fragmented by past oil and gas
activity. In fact, the RBU Project Area already contains some 324 well pads, 108 miles of road, and 137
miles of pipelines and associated central facilities.

Table 4.9-1.  Surface Disturbances to UDWR-designated Big Game Ranges Under the Proposed

Action
Disturbance Associated with the Proposed
Action in RBU Project Area
Total Range
. in RBU o : Residual
Habitat Project Area | Number of Initial (short (long-term)
term) Surface
(Acres) Proposed - Surface
Disturbance .
Wells Disturbance
(acres)
(acres)
Mule_Deer - _Cru0|al Value Year-Long 149 5 8 5
Fawning Habitat
Pronghorn —_Crumal Value Year-Long 16,478 457 1,001 621
Fawning Habitat
Rocky Mtn. Bighorn Sheep — Crucial
Value Year-Long Habitat 6,806 192 384 237

The proposed 74 new well pads located in previously undisturbed habitat would require the construction
of new access roads that would increase habitat fragmentation in an already disturbed landscape. Surface-
disturbing activities that remove vegetation in crucial value, year-long fawning habitat for pronghorn
could affect pronghorn fawn activities in the RBU Project Area. The direct removal of vegetation could
displace fawns into areas that do not provide adequate density or height of vegetation, or adequate forb
and grass production. The removal of vegetation could also reduce relative habitat values for pronghorn
fawning sites, if fawning habitat no longer offers concealment and exposes fawns to predators.

Additional impacts to pronghorn would result from increases in noise levels and human presence during
construction and development activities. Activities associated with the construction phase of the project
are likely to temporarily displace pronghorn from adjacent habitats, lowering the overall habitat
effectiveness of these areas. These zones are not likely to be completely abandoned by these species, but
the effective use of these areas could be reduced depending on a number of factors such as time of year,
social structure of individual herds, and whether populations are resident or migratory. However, once
construction is completed and facilities are put into operation and subsequent human activities reduced,
pronghorn are likely to return to pre-disturbance activity patterns, because most resident animals would
have already been acclimated to the relatively high level of human activity associated with past oil and
gas operations in the Project Area.

The potential for vehicle collisions with pronghorn during the spring, summer, and fall months would be
increased by a commensurate increase in vehicle traffic during construction and would continue (although
at a much reduced rate) throughout all phases of the well operations. In addition, the short-term influx of
temporary construction workers and the long-term use of the area by gas field employees would increase
the potential for poaching and general harassment of pronghorn and other big game.
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To avoid direct impacts to pronghorn during the critical fawning period, XTO would limit any
construction or development activity within crucial value, year-long fawning habitat for pronghorn from
May 15 to June 20. Based on this ACEPM, impacts to pronghorn would be minimal, limited primarily to
displacement from areas of human activity and habitat alteration.

Successful interim reclamation of areas not utilized for production activities as well as final reclamation
efforts could re-establish some pronghorn seasonal ranges over time. In addition, ACEPMs that include
measures to reduce speeding on area roads and to prevent harassment and/or poaching of pronghorn and
other big game species would further reduce potential impacts associated with the Proposed Action.

Mule Deer

Under the Proposed Action, only 2 of the 484 proposed wells would be drilled within habitats designated
as crucial for mule deer. None of the other 482 proposed wells and associated access roads and pipelines
would be located within designated mule deer range. The development of these wells along with
associated road and pipeline installation would initially result in direct short-term loss of approximately 8
acres of crucial value year-long fawning habitat within the Project Area (see Table 4.9-1). Following
construction, approximately 3 acres of initial disturbance 