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The next best method for estimating existing air quality is based on air monitoring conducted
that, while not meeting the standards described above, is still considered of sufficient quality to
be used for modeling and initial or screening air quality determinations. Reasons for monitoring
not meeting NAAQS CFR standards, but still be sufficient for other purposes, might include use
of non-FRM certified monitors, not meeting all CFR standards for the monitoring site, or
operating otherwise compliant monitors less than the averaging time of the applicable pollutant
standard (e.g., less than three years for ozone). Air monitoring data over ten years old are
generally considered to be out of date, though they still may be representative if emission sources
in the area have not changed much. Given these qualifiers, there has been relevant air monitoring
conducted recently in the Uinta Basin for PM, 5 and ozone.

3.2.3.1.5.1 PMy 5 Air Monitoring

Starting in December 2006 and running through December 2007, the Utah Department of
Environmental Quality (UDAQ) conducted air monitoring for PM,s in the town of Vernal,
Uintah County. Over the winter, PM,5 levels were measured at the Vernal monitoring station
that were higher than the new PM,5s NAAQS that became effective in December 2006. The
maximum 24-hour average concentration over this period was 63.3 ug/m®. Additional PM,s
monitoring was conducted by UDAQ in Vernal in 2008 and in Vernal and Roosevelt (Duchesne
County) in 2009, which also monitored maximum 24-hour values above the NAAQS during the
winter months. PM;s monitoring conducted by UDAQ during the summer of 2007 did not find
any elevated concentrations. A limited analysis of the filters used to collect the PM, s samples
was conducted to chemically speciate the particulate samples. This analysis found that the
composition was primarily carbon-based. In the case of Teflon filters, the composition was
unidentifiable, which in a Teflon filter is typically indicative of also being carbonaceous because
these types of filters cannot be used to detect carbon-based particulate.

Beginning in the summer of 2009, PM,s monitoring is being conducted in the Ouray and
Redwash areas of Uintah County. This monitoring is being conducted to comply with an EPA
consent order. It is located in a rural area contingent with oil and gas operations and removed
from urban sources. No exceedences of the PM, 5 24-hour standard have been observed.

The sources of elevated PM, 5 concentrations during winter inversions in Vernal and Roosevelt
have not been conclusively identified yet. Based on experiences and studies in other areas of the
Rocky Mountain west and the emission inventory in the Uinta Basin, potential sources can be
tentatively identified. In Utah, elevated PM,5s concentrations along the Wasatch Front are
associated with secondarily formed particles from sulfates, nitrates, and organic chemicals from
a variety of sources (UDAQ 2006). In Cache Valley, approximately half of ambient PM, s during
elevated concentrations is composed of ammonium nitrate, most likely from agricultural
operations. The other half is from combustion, primarily mobile sources and woodstoves (Martin
2006). For comparison, PM,s in most rural areas in the western United States is typically
dominated by total carbonaceous mass and crustal materials from combustion activities and
fugitive dust, respectively (EPA 2009). Because the Uinta Basin is not a major metropolitan area
(like those found on the Wasatch Front) nor does it have significant agricultural activities (like
those found in Cache Valley), the most likely causes of elevated PM, 5 at the Vernal monitoring
station are probably those common to other areas of the western US (combustion and dust). The
filter speciation that has been done to date tends to support this conclusion because the dominant
chemical species from the filters is carbonaceous mass, which is indicative of wood burning,
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diesel emissions, or both. It is unlikely that significant transport of PM,s precursors are
occurring during the intense winter inversions under which these elevated PM,s levels are
forming, and as there is extensive snow cover during these episodes fugitive dust is also an
unlikely significant contributor.

The complete UDAQ PM2s monitoring data can be found at
http://www.airmonitoring.utah.gov/dataarchive/archpm25.htm

3.2.3.1.5.2 Ozone Air Monitoring

Active ozone monitoring in the Uinta Basin began in the summer of 2009 at the Ouray and
Redwash monitoring sites (the ozone monitors are collocated with the PM,s monitors). Both
sites have recorded numerous exceedences of the 8-hour ozone standard during the winter
months (January through March). The maximum 8-hour average recorded to date is 0.123 ppm,
well above the current ozone NAAQS of 0.075 ppm. These data have recently been released by
EPA. Although the monitors are not currently being operated to CFR standards, and are not
considered adequate data to make a NAAQS determination, the data are considered viable and
representative of the area. Apparently, high concentrations of ozone are being formed under a
“cold pool” process, whereby stagnate air conditions with very low mixing heights form under
clear skies with snow-covered ground and abundant sunlight that, combined with area precursor
emissions (NOx and VOCs), create intense episodes of ozone. Based on the first year of
monitoring, these episodes occur only during the winter months (January through March). This
phenomenon has also been observed in similar types of locations in Wyoming, and has
contributed to a proposed nonattainment designation for Sublette County.

The National Park Service also operates an ozone monitor in Dinosaur National Monument
during the summer months. No exceedences of the current ozone NAAQS have been recorded at
this site.

Winter ozone formation is a newly recognized issue, and the methods of analyzing and managing
this problem are still in development. Existing photochemical models are currently unable to
replicate winter ozone formation satisfactorily, in part due to the very low mixing heights
associated with the unique meteorology of these ambient conditions.

Based on the emission inventories developed for Uintah County, the likely dominant source of
ozone precursors at the Ouray and Redwash monitoring sites are oil and gas operations near the
monitors. The monitors are located in remote areas where impacts from other human activities
are unlikely to be significantly contributing to this ozone formation. Although ozone precursors
can be transported large distances, the meteorological conditions under which this cold pool
ozone formation is occurring tend to preclude any significant transport. Currently, ozone
exceedences in this area are confined to the winter months during periods of intense surface
inversions and low mixing heights. Significant work remains to definitively identify the sources
of ozone precursors contributing to the observed ozone concentrations. Speciation of gaseous air
samples collected during periods of high ozone is needed to determine which VOCs are present
and what their likely sources are.

The complete EPA Ouray and Redwash monitoring data can be found here:
http://www.epa.gov/airexplorer/index.htm
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4.2 AIR QUALITY

Air quality impacts were evaluated for both near-field and far-field impacts. Near-field impacts
quantify the direct and indirect local impacts created by each alternative, while far-field impacts
describe the potential impacts at locations a significant distance away from the project area.

4.2.1 NEAR-FIELD AIR QUALITY

The near-field analysis considered potential impacts to air quality that may occur within 3 miles
(5 km) of the project area. The Near-Field Air Quality Technical Support Document (Buys &
Associates 2008b and Appendix H) presents a complete description of the project emissions, the
modeling protocol, and modeling results. There are two types of activities associated with each
alternative that were evaluated for impacts to air quality; development and operations.
Development includes: the construction of individual well pads and associated access roads,
drilling, and completion activities. Operations include the running of equipment associated with
production and the associated truck traffic.

Dispersion modeling was performed for all alternatives to evaluate both development and
operational impacts. The AERMOD model (version 07026) was used to predict the impacts of
pollutant emissions for comparison to the NAAQS for CO, SO,, PM,y, and PM, 5. Because
development activities are temporary and short-term in nature, comparisons to PSD increments
are not appropriate. AERMOD was used to predict impacts of NOy emissions as a surrogate for
NO,. The meteorological data used were from surface and upper air stations developed for the
West Tavaputs Environmental Impact Statement (BLM 2008d). Additional details about the
modeling are in the Near-Field Air Quality Technical Support Document (Buys & Associates
2008b and Appendix H).

4.2.1.1 DEVELOPMENT

Near-field impacts from development activities are predominantly short-term and localized to the
nearby area. Pollutant emissions from development activities include the following sources:

e Well pad and road construction: equipment producing fugitive dust while moving and
leveling earth;

e Drilling: 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;

Pollutant emissions generated from development sources are summarized in Table 4-2.
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Table 4-2. Annual Well Development Emissions for Each Alternative

4.2 Air Quality

Pollutant Well Development Emissions (tons/year)
Alternative A Alternative B Alternative C Alternative D Alternative E
(Proposed (Reduced) (Full) (No Action) (Directional)
Action)
Criteria Pollutants & VOC
NO, 1,298 1,027 1,357 511 1,762
CO 421 332 444 167 522
VOC 103 81.5 113 42.6 116
SO, 23.2 18.3 23.9 9.01 30.8
PMyq 4,079 3,228 4,486 1,700 3,641
PM, 5 433 343 476 180 395
Hazardous Air Pollutants
Benzene 0.62 0.49 0.69 0.26 0.66
Toluene 1.06 0.84 1.17 0.44 1.08
Ethylbenzene 0.04 0.03 0.04 0.02 0.04
Xylene 0.55 0.44 0.61 0.23 0.56
n-Hexane 1.21 0.96 1.33 0.50 1.21
Formaldehyde 0.44 0.35 0.48 0.18 0.14
Acetaldehyde 3.34 x10% 2.64 x10% 3.67 x10% 1.38 x10% 462 x10%
Acrolein 1.04 x10% 8.23 x10™ 1.14 x10% 4.31 x10™ 1.44 x10%
1,3-Butadiene 1.34 x10% 1.06 x10% 1.48 x10% 5.60 x10™ 1.34 x10%
Naphthalene 0.02 0.01 0.02 0.01 0.02
Total HAPs 414 3.25 4.51 1.71 3.80
Greenhouse Gases
CO, 63,870 50,564 70,257 26,473 86,970
CH, 517 409 568 215 530

4.2.1.1.1 DEVELOPMENT IMPACTS

Table 4-3 shows all pollutants modeled for development for the Proposed Action compared to
the NAAQS. The maximum modeled concentration for NO, reflects an adjustment by a factor of
0.75, in accordance with standard EPA methodology (60:153 FR 40469, Aug 9, 1995) to convert
from the modeled NOy annual concentration to a NO, annual concentration. The modeling
showed that no exceedances of NAAQS would be predicted for all development activities. The
annual results demonstrate that even if these activities lasted for an entire year in the same
location, the effects would be less than all applicable standards.
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Table 4-19. Carcinogenic HAP MEI Risk for Each Alternative

Hazardous Air Cancer Risk
Pollutant Alternative A | Alternative B | Alternative C | Alternative D | Alternative E
(Proposed (Reduced) (Full) (No Action) (Directional)
Action)

Dichlorobenzene 4.2 x10™ 3.5x10™ 5.0 x10™° 7.1 x10™ 2.8x10™
Ethylene Dibromide 4.8 x10% 3.4 x10" 5.5x10"% 1.4 x10% 3.4 x10"
Methylene Chloride 1.7 x10°"° 1.2 x10™"° 1.9x10™"° 4.8 x10™" 1.2 x10™"°
Naphthalene 3.6 x10% 3.4 x10% 5.6 x10 1.1 x10 3.4 x10
Vinyl Chloride 2.4x107° 1.7 x107° 2.7x107° 6.7 x10™" 1.7 x107°
Benzo(b)fluoranthene® 3.3x107° 2.3x101° 3.8x10™° 9.4 x10™" 2.3x107°
Chrysene? 1.4 x107"° 9.8 x10™" 1.6 x10™"° 3.9x10™ 2.3x10™
TOTAL MEI RISK 5.9 x10% 4.3x10° 6.9 x10 1.7 x10° 5.0 x10

2 Pollutant is a HAP because it is polycyclic organic matter (POM).

4.2.1.2.4 SUMMARY OF OPERATIONS IMPACTS

Implementation of the Proposed Action or Alternatives would cause increases in criteria
pollutants. Potential modeled impacts for Alternative C are predicted to exceed the NAAQS for
PM,y. Potential modeled impacts for Alternatives A, B, C, and E exceed the PSD Class II
increment for PM;o. The distribution of concentration contours indicates that the source of the
maximum PM, concentrations is road traffic (see Figure 4-1). Predicted concentration contours
are similar for PM;y and PM,s; the Near-Field Air Quality Technical Support Document (Buys
& Associates 2008b and Appendix H) includes figures of PM, s contours for each alternative
showing the maximum concentrations are the result of truck traffic. Therefore none of the
alternatives exceed PSD Class II increments (PSD increments do not apply to mobile sources).

Implementation of the Proposed Action or Alternatives would cause increases in HAP
concentrations. The increased potential concentration would be long term, lasting the life of the
project (LOP; 45 years). None of the alternatives would exceed the Utah TSLs. Potential impacts
for all alternatives exceed the REL for acrolein. Alternatives A, B, C, and E are predicted to
exceed the RfC for acrolein. Predicted concentrations for all alternatives are below the acute
exposure guideline level for acrolein. Predicted concentrations for all alternatives are below the
California EPA chronic REL (similar to the RfC) for acrolein. Minor increases in cancer risk are
predicted to occur for all alternatives. However, the predicted incremental cancer risks would
occur only within relatively small areas. The following tables (Tables 4-20 through 4-24)
summarize the operational impacts for each alternative after full field development.
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4.2 Air Quality

Pollutant and Averaging Percent of NAAQS
Averaging Period (Project + Background)
Period Alternative A | Alternative B | Alternative C | Alternative D | Alternative E
(Proposed (Reduced) (Full) No Action) | (Directional)
Action)

NO, Annual 19.3% 17.9% 18.8% 18.0% 18.7%
PM;q 24-hour 99.7% 86.6% 112% 56.1% 87.0%
M Annual 68.7 88.7% 90.7% 76.7% 88.7%
2o 24-hour 66.0% 60.9% 70.3% 48.6% 61.1%
co 1-hour 3.33% 3.07% 3.30% 2.94% 3.07%
8-hour 12.0% 11.5% 11.8% 11.4% 11.7%

Table 4-21. Summary of Near-Field Operation Maximum Impacts to PSD Class II

Increments
Pollutant and Averaging Percent of PSD Class Il Increment
Avera_glng Period Alternative A | Alternative B | Alternative C | Alternative D | Alternative E
Period (Proposed (Reduced) (Full) (No Action) | (Directional)
Action)
NO, Annual 9.12% 3.78% 7.20% 3.90% 3.78%
PMj 24-hour 287% 222% 357% 69% 222%

Table 4-22. Summary of HAP REL Operation Impacts for Each Alternative

HAP REL Percent of REL
Alternative A | Alternative B | Alternative C | Alternative D | Alternative E
(Proposed | (Reduced) (Full) (No Action) | (Directional)

(pglm3) Action)

0.19° 1,189% 868% 1,479% 289% 868%
Acrolein 69° 3.28% 2.39% 4.07% 0.80% 2.39%
230° 0.98% 0.72% 1.22% 0.24% 0.72%
450° 0.50% 0.37% 0.62% 0.12% 0.37%
Formaldehyde 947 24.8% 18.0% 30.7% 6.00% 18.0%
Acetaldehyde 81000° 0.01% 0.01% 0.02% <0.01% 0.01%
Benzene 1,300%¢ 0.86% 0.62% 0.83% 0.21% 0.62%
160,000° 0.02% 0.01% 0.01% <0.01% 0.01%
Toluene 37,0007 0.19% 0.12% 0.18% 0.04% 0.12%
Ethylbenzene 350,000° <0.01% <0.01% <0.01% <0.01% <0.01%
Xylenes 22,000° 0.32% 0.20% 0.31% 0.07% 0.20%
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1.0 Introduction

Gasco Production Company (Gasco) has proposed to the United States Department of the
Interior (USDOI) Bureau of Land Management (BLM) Vernal Field Office (VFO) to develop oil
and natural gas resources within the Monument Butte, Red Wash and West Tavaputs Exploration
and Development Areas. The project area is located within Uintah and Duchesne Counties, Utah
and consists of approximately 187 sections located in Township 9 South, Ranges 18 and 19 East;
Township 10 South, Ranges 14, 15, 16, 17 and 18 East; and Township 11 South, Ranges 14, 15,
16, 17, 18 and 19 East (Map 1).

Gasco operates the majority of the mineral lease rights underlying both the public and private
lands in the project area. The project area encompasses approximately 206,826 acres
predominantly in the West Tavaputs Exploration and Development Area with some overlap into
the Monument Butte—Red Wash Exploration and Development Area of the Diamond Mountain
Planning Area of the VFO. The project area includes lands within the restored exterior boundary
of the Ute Indian Reservation, but no lands administered by the Tribe or by the Bureau of Indian
Affairs. Targeted geologic strata lie in the Wasatch, Mesaverde, Blackhawk, Mancos, Dakota,
and Green River formations, approximately 5,000-20,000 feet below the earth's surface.

1.1 Project Description

The Gasco Energy Inc. Uinta Basin Natural Gas Development Project (GASCO) Project Area is
located 20 miles south-southwest of Roosevelt, Utah and covers 206,826 acres in an existing oil
and gas producing region located in Duchesne and Uintah Counties, Utah. Surface ownership in
the project area is 86% federal (managed by the Bureau of Land Management [BLM]), 12%
State of Utah (managed by State of Utah School and Institutional Trust Lands Administration
[SITLA]), and 2% private.

The GASCO Project Area currently contains active producing wells, with accompanying
production related facilities, roads, and pipelines.  Additional wells are proposed for
development and are being considered under the Wilkin Ridge Environmental assessment (UT-
080-2006-478).

Proposed wells would be drilled to recover gas reserves from the Wasatch, Mesa Verde,
Blackhawk, Mancos, Dakota, and Green River Formations in the GASCO Project Area. The
spacing of the wells will vary according to the geologic characteristics of the formation being
developed; the densest spacing expected is one well pad per 40 acres.

The primary components of the Proposed Action that were utilized for the development of a
project specific emissions inventory for this ozone assessment were based upon an updated
development schedule developed by Gasco in April 2010. The Proposed Action primary
components are as follows:

Up to 1,491 natural gas wells over a 15 year development period, 45 year life of project
(LOP);

Up to 10 drilling rigs operating year round;
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30 evaporative ponds with a total of 2,700-hp of electrical generation; and

Approximately 21,325 horsepower of compression would be added to the existing system,
for a total of 27,940 horsepower (hp) within the Project Area.

Table 1-1 shows the summary of the emissions inventory for the Proposed Action.

Under the Proposed Action, the rate of development for new wells would increase gradually
from project initiation until the year 2015 when the maximum proposed development rate is
projected to be realized. It is anticipated that the maximum development rate of 120 new
wells per year would be sustained between the years 2015 and 2018. After 2018 the planned
rate of development is projected to decrease until full project development is accomplished in
about the year 2015.

Emissions to the atmosphere from the proposed project would include the following criteria
pollutants and precursors: nitrogen oxides (NOy), particulates (PMy, and PM;s), Volatile
Organic Compounds (VOC), and sulfur dioxide (SO,). These pollutants would be emitted from
the following activities and sources:

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

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

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

Vehicle tailpipe emissions associated with all development phases;

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

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

Water Evaporation Facility: generator engine emissions and fugitive dust and tailpipe
emissions from water trucks delivering produced water.

To reduce the emission of ozone forming precursors (NOx and VOC) GASCO has committed to
implement the following Applicant Committed Environmental Protection Measures (ACEPMs):

1. The use of Tier Il or better diesel drill rig engines to reduce NOx emissions;

2. RMP compliant NOx emission limitations of 1.0 g/hp-hr for engines rated greater than
300 hp and 2.0 g/hp-hr for engines rated at 300 hp or less.

3. The installation of low-bleed pneumatic controls, where technically feasible, on all new
separators to reduce potential VOC emissions;

4. To reduce current VOC emissions all existing high-bleed pneumatic controls within the
project area will be replaced or retrofitted with low-bleed units where technical feasible;

5. The use of solar-powered chemical pumps (i.e. Methanol pumps) in place of VOC
emitting pneumatic pumps at new facilities;
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6. The use of centralized compression facilities (no well site compression) to minimize
potential NOx emissions;

7. The use of centralized dehydration, (no well site dehydration) to minimize potential VOC
emissions;

8. The control of central facility stock tanks and glycol dehydrators to reduce potential VOC
emissions by at least 95%.

The above ACEPMs would result in the reduction of 647 tons per year NOx and 8,273 tons
per year of VOC assuming the implementation of the Proposed Action. Larger or smaller
emission reductions would occur as a result of the ACEPMs if other alternatives other than
the Proposed Action were to be implemented.

This ozone impact analysis considered the emissions from the Proposed Action with and without
applicant committed measures to reduce 0zone precursor emissions.
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